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ABSTRACT

188
CPARTICLE BEAMS, ION)
(Generation)
GENERATION OF ULTRA-INTENSE NEA!V }g: BEAMS FOR INERTIAL CONFINEMENY
us

F. Winterberg
University of Nevade System, Renc, NV 89507
Journal 0¢ Plasma Physics, Vol. 21, No. 2. po 301-315 (04/1979),

A methed of producing an intense hesvy ion beam using » long drift
tubs is described. A beam entering the tube is coneressed by varying
the diode voltege snd is contained by en exial magnet:c field
producing » high density pul A drift tube of 100 m can amnlify a
10 GW beam to » 100 TW beam using an sccelerating voltage of 1 MV and
@ diode curreat on tha ordar of 4 KA. Sceling up to even highar besn
powers is discussed 7 Re

Primary Xeywords: vy lon m; Crift Tube; Combining Ma
anlt. Spac- Charge Nautralized; Axial B

Com
COPYRIGHT: 1979 CAHBRIDGE JNIVERSIYY PRESS

etic
m

102
{INERGY CONVERSION, ELECTRICAL)

(Powar Suppiies)
HIGH~VDLTAGE DC POWER CONDITIONER
D.L. Pruitt
FCA Corp, Moorestown. NJ 03057
IELEE Transactions On Electron Devices, Voi. ED-26, No. 10 pp 1391-139%
(19719753,

By adsoting a variation o0f the series inverter circuit., liberally
infused wrth artificial line-type pulse mecdulator technology. an
affective, simple, and high performonce technique has been dev:sed.
Low-freauancy (50-400 Hz) transformaers are eliminated by direct
fall-wave rectification of the AC po :r source. (With appropriate
input filter desigr. power source frequencias from 50 to 400 Nz cen
ba accommodated in ona design.) A pair of su:table high-frequency
thyristors alternately charge and discharge a pair of capacitors
through the primary of a pulse power transformer. Since the effective
frequency is high (thousnads of Mz)., the transformer and load filter
capacitor are small comparaed to the egquivalent normal powar fraquency
components. Operating Q¢ is low fepproaches one), minimizing the
reactive power. Ragulation of the output voltage is achieved by
varying the pulse recurrence frequency: from as low as zere to some
maximum (@.g. 20 kHZ). No-load to full-load regulation < 0.5 percent
has been damonstrated. The circuit is not harmed by overload, and has
@ current fold-back foatura. Normal operation resumes asutomatically
when an overlosd is removed. 0 Refs.

Primory Keyuords: DC Pawar Supplv, Light Weight: Compact; High
Ef ancy; stor Switched
COPYRIGHT: 1879 lEEE. REPIINYED HIYM PERMISSION

103
(ENERGY STORAGE, INDUCTIVE. SWITCHES, OPENING)
(Systems; Explosive Fuse
IHDUCTXVE SYORAGE PULSE-TRAIN GENERATOR
R.D. Ford and I.M. Vitkovitsky
Neval Research Lab, Weshington, DC 20375
IEEE‘Y;;;::CQlons On Electron Devices., Vol. ED-26., No. 10 pp 1527-1536
os
ut|lnzctnon of inductive storsge in producticn of intense charged
sarticle b

and in other resesarch areas is very

use of its inherent compactness associated with energy

in the form of magnetic fields. A major problem in utilizing

¢ energy sovurces with sufficient output power for such beams
and plasmas the development of an opening switch. In some
instances, repetitive pulse output is required. so thet awrtches must
open repeatedly at 8 frequency determined by the needs of the
axperiment. If only & small numbor of pulses is needed, then yse of
ene switch per pulse in the train becomes a practical method for
genarating pulse trains with peak power determined by the performance
of individual switches. Formation of pulse trains with peak pulse
power in tng range of 1E9 to 1E10 W was studied. This study included
the investigation of single-switch e ents to determine methods for
extending the opersting power to hig levels. 5 Rafs

Primary Keywords: Explosive Fuse: Ren-reted: Burst Mode: Experiment.

Theory
COPYRIGMT: 1979 IEEE. REPRINTED WITH PERMISSION

103
(DIAGNOSTICS AND INSTRUMENTATION)

(Voltage)
SHIELDED. MIGH-VOLTAGE PROBES
R.E. Dollinger (1) and D.L. Smith (2)
(1) State Univarsity of New York at Buffalo, Bduffalo., NY 1422
Kirtland AFB, NM 87117
n ::tions On Electron Devices. Vol. ED-26, No. 10 op 1353-1555

s of high-voltage probes (approximately 300 kV) with a high

0 hohrn) and good freauency resconse (<=100 MHz)

e probes use two concentric cyl nders of
resiative material: the inrer cylinder is the larger resistor of a
voltnge divider and the outer cylinder shields the innder ona from
the strey cepacitance which would normelly degrade the response.

Trese cylinders can be made of almmost any resistive material
provided that certain theoretical considerations based on nonun:form
frald penstration and prove 'muedances are taken into account. The
theories discussed are comparad to the axperimentel results of
several probes with d)ffarent resiative ma‘erials and rolative
dimensions. OFf primary 1n @3t are the probe's response. cost,
weight, congtruction time rgv absorption, and system
compatability (losding & 9 Iding). 6 Refs

Privary Xeywords: Resistive Voltage Divid High Input Impedance:

Fo't Rvs. T Concer Conducting Cylirdars;
Stroy Copacitance Shieiding
COPYRIGHT 1979 !EEI. REPRINTED WITH PFRMISSION

109
(PARTICLE SEAMS, ELECTRON)
(Ganeration}
THE EXPERIMENTAL TEST ACCELERATOR (E£TA)
R.E. ucltor (1), D.G. Bubp (1), J C Clark 1), A.W. Chesterman (1),
Cook (1), W.L. Dexter (1), T.J. Fessenden (1), . Regrnate

(1]
(1), T.7. Yokots (1) and A.A. Faltena (2)
) Lawrence Livermore Lab. ! ivermo
) Lawrence Barkeley Lab, Berkaley CA
EE Transactions On Nuc
(06419)0

he Llur.n:. Livermore Lahoratery 18 cona’ructin " in
linac with the following paremeters 104, S0 na, un: :ul9od:?§;:" 5
n.v, #nd 2.5 MeV 1njector and 1ts associated pulsed power dystews ?

CA 945350

Science, Vol. NS-26. No. 3. pp «180-4182

Pr.a.ry Keywords: ETA: LINAC, Des:gn Considerations, Pulsed Power
S,%%0n. Rap rated
COPYRIGNT. 1979 IFtt. REPRINTED W.TH PERMTSSTON

114
(PARTICLE lEAHS. 10%)
(Gencratior
LINEAR INDLCTION ACCELE!ATOIS HADE FROM PULSE-LINE CAVITIES WITH
TERNAL PULSE INJECTTON
Ian Smith
lan Smith lnc.. Alsmada, CA 94501
The Peview DFf Scienti1¥ic Instruments, Vol. 53. Neo. 6, pp 714-718
06/1979)

Two types of linear induction scceiaratcr rave bean reported
Praviously. In o unidirectrons!l penerated
outsice the accelerator and 1n ted inte Lhe acc rater cavity
modules, which contarn ferromagnetic mate-ial to reduce energy los:
in the form of currents induced, in parallel with the besw., 1n the
cavity structure. In the other type, the eccelerstor cavity modules
are themselves pulse-forming lines with energy storage and suitches:
parallel current losses are made zero by the use of circu'ts that
generate bidirgcticnal accelerstion waveforms with a zero
voltage-time integral. In a third type o0f design described here, the
cavities a~e externnlly driver. and 100% efficient coupling of enargy
to the beam is obtained bty designing the external pulse generators to
produce bidirectional veltage waveforms with zerc voltaga-time
integral. A design for such a8 pulse genarstur is desnr.ped that is
ttself ona hundreo paercert e¢fic:ent s~d which is weil aurtes to
®/xi1sting pulse powar techniques. Two accelorator cavity designs are
deszribed that ce» couole the oulae from sucn a generator to the
benn; one of the-e designs provides veoltage doubling. Comparison is
made between the nccelerating gradients that can be obtained with
thie arg the oreceding types of induct:on eccelerstor. 10 Refs.

Primary frywords: Linear Induction Accelerator; 180 Percent Efficient
ENQrcy Coupling: B-u rectional Accelerating Pulse:
Accolerator Cav:
COPYRIGHT: 1979 A"fPICrN INSY!?UAE OF PHYSICS, REPRINTED WITH
PERMISSION

118
(DIAGNOSTICS AND INSTRUMENTATION)

(Current)
MAGNETOOPTICAL CURRENT YRANSFORMER. 1: PRINCIPLES
A. Papp snd H Harms
Siemens AG, Munchen, FRG
Appliad Optics, Vol. 19, No. 22 pp. 3729-3734¢ (11/1980),

The authors present a method of measuring current in @ high
valtage line using a magnetospticel transformer. The use of optical
fibers as transmission lines and currert sensors, he
birefringence problems that resuvit »

Primary Keywords: Pagno!ooptl al Curr
aday Effect; Optical Fiber; High Voltag Isol.(ion
COPYRIGHT: 1980 D?IICAL SOCIETY OF AMERICA

discussed.

119
(PARTICLE BEAMS, ELECYRON)

(Generation)
UPGRADING THE AURORA SIMULATOR
A.G. Stewart
Harry D:iemond Labs, Adelphi, MD 20783
Harey Diamond Lab. Report No. HDL-TM-30-28 (10/1980).
Avarlability: A$!;092501
N

The necessary degres of control was ecauired over those machine

#rs that determine the bremsstrahlung di output of tha

or. tharaby improving the mulator efficiency and sxtending
1ts range of applications. At & given charge voltage on tha Marx
Penerztor. average dose output at the center of the teat volume (TVC)
was 1ncrecsea by approximately 20 percent, the poak dose output
exceeded 50 krad (TVC) for the first time, and reproducible low dose
(50 rad) at low becm energy (4 MeV) wes established. One result of
these :morovements is that overail machine maintenance time hes been
reduced. 0 Refs.

Primary Keywords: AURORA; Pulsed Power; High Intensity Bremsstrahlung

Froduction

123
{PULSE GENERATORS: PARTICLE BEAMS, ELECTRON)
{Systems; Generation)
CPERATION O+ A 300-KV, 180-HZ, 30-KW AVERAGE POWER PULSER
M.T. Buttram and G.J. Rohwein
Sendia labs., Albuaueraue, NM 871135
ILEE vr.n:.ctnenn On Electron Devices, Vol. ED-26, No. 10 pp 1503-1508
10719790,

Applications for efficient and relisble pulse pouer systems with
leng lifetimes (>1E8 shots) are forssen for electron-beom generators,
ion-beam accelerators. and lasers leading eventually to inertially
confined fusion reactors. These systems will have to be capsble of
continuous cperation for sustained pariods without requiring major
®aintenance or repair. High operating efficiancy will be reauired not
only to minimize power consumption but also to avoid heat buildup end
co t to ts. The system described in this paper
represents an 1nitial effort to develop an afficiant energy-handling
:vgh voltage pulser to study the probleams of long-life components. §

efs
Primary Keywords: Pulsn Transformer; Pulse Forming Line; ODutput
iteh; Charging Circuit; Rep-rated; Long Lifetime
COPYRIGHT: 1979 lEEE, REPRINTED NITH PERMISSION

124

(SWITCHES, CLOSING)

(Ignitrons)

ORIENTATION INDEPENDENT IGNITRON

R.J. Harvay and J.R. Baviess

Hughas Research Labs, Malibu, CA 90265

2nd TEEE International Pulsed Powar Confarence Procaedings., pp 372-37%
(06/1979).

An orientation indecsndent ignitron (011) has been operated st 30

kY, 15 kA with 10 microsecond wide pulses st freauencies up to 100
k2. The cathode of the OI1 is & thin mercury f1lm which is held in
place by surface tension on m ccoled molybdenum substrate. This
tovice has heen showun to have & basic voltage withstand of over 60
WV, trigger chararteristics comparable to conventional ignitrons., &
Current rate of rise 1n axcess of 10 kA/microsecond at 30 kV, and o
mean stable run timc at & A averape current of 22 3 1n the burst
mode. Reformation of the film occurs during and lellauinq the pulse
burat with a recycle time on the order of 10 min. 0

Primary Keywords: Oriertst:on Independent: Rep-rated:; Horcnrv Film:

Surface Tension
COPYRIGHT: 1979 TEEE. REPRINTED WITH PERMISSION
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127
(PULSE GENERATORS)
(Systems)
POWER SYSTEM FOR A HIGH-POWER BURSY MODE PULSED LOAD
T.H. Robinson
GEC Marconi Resesrch Lags, Essex, UK
IEEE Transactions On Electron Devices, Vol. ED-26, No. 10 pp 1394-1400
(1o71979).
A novel power aystem, recently completed and commissioned, is
described. Operating directly from an 11-kV, S50-Hz public supply, it
lectrical energy for a burst mode, pulsed load. In sach

pulse moduloter operates at s pesk charge of
ble of switching 200 M4 over a range of pulse

itition rates. The high-voltage, high-current

d as the charge., discharge. end PFN energy dump
switches ware speciaily developed four~-gap CX 11998 thyratrons.
Supply voltage satepup transformers were designed to operate over
burats of variaoble pulse number, length, and rate, with tha rectified
unfiltered transformer output directly fesding the modulator charging
circurt at up to 65 kV. Polarizing effects in the transformer core
ceused by the use of repitition rates waqual to, or harmonically
related to, tha supply freauency waere anolyzed end effectively
el 'minated. Special winding techniaues were developed to provide the
strangth and insulition for withstanding fault trensiants. 3 Rafs

Primary Keywards: Pevnr Lvnc Oceration; High Energy;: Rep-rated: Pulse

etwork: Direct toad Coupling
COPYRIGHT: 1979 IEEE REPR!NTED WITH PERMISSION

1640

(ZNERGY STORAGE., CAPACITIVE: PULSE GENERATORS)

(Marx Generators; Marx)

HIGH DENSITY Z-PINCH PULSE POWER SUPPLY

W.C. Nunnally, C.A. Exdahl, J.E. Hammei, K.W. Hanks and L.A. Jones

ios Alarmos National Labs. Los Alamos, NM 37545

1978 X“‘ Thirteanth Modulator Symocsium, pp 289-292 (06/1978).

he pulse-pcwer suepiy for the High Density Z-Pinch (HDZP)

--B.-xnont at LASL, described in this paper, is requiraed to produce »
reak voitage on the order of 1 MV and a peak rurrent of 1 MA in a
arall, high-presasure gas load. The experimental load is a amall
dismater 1100 micrometer) current filamaent between two electrodes
speced 10 cm apart with a 20-cm diameter coaxial return conducter.
The current filament is to be initiated with an 18-J4, 18-ns
Q-switched Nd:glass laser. The HDZP system consists of & 75-nH,
60C-kV, 72-kJ marx bani that resonantly charges a water-insulated
intermediate storage line. A prototypa of 1/12 of tha system is also
described. Tha prototype has been tested at its design valuves. The
large system is to become operational ir November 1978. 1 Refs

Primary K-yuords Marx Generstor; Pulse Forming Line; High Voltage

Secondary Keyweo 2-pinch

COPYRIGHT: 1978 IEEE. REPRINTED WITH PERMISSION

143

C(ENERGY SYORAGE, HECHIN!CAL. ENERGY STORAGE, INDUCTIVE)
(Rotating Machines; Systems)

.I. Seli MG ENERGY STORAGE AND SWITCHED PULSE POWER SUPPLY
.d. deimn

The JET Project, Abingdon, Oxfordshire, UK
1978 1EEE Thirteanth Modulator Symposium, pp 293-296 (06/1978).

For the JET (Joint European Torus) device there are four main
pulse power supplies for the following loads: (a) the poloidal field
circuit (b) the toroidal fimld magnaetets (c) the plasma positioning
(d) the plasma additional heating. The (a) supply will be described
in this papar. It is presently in the design stage at GEC Machines
Limited, U.K. and i3 scheduled for operation in 1982,
motor-paner
pulsed mode. The time bc(uton load pulses (9 minutes) is used for

-ganegrator. tor output AC is

tor. The nominal energy extracted from the

tor-converter (FGC) is 2600 MJ at & maximum rate of

400 Mi. A negn.t|: energy storagn is included in order to reach o

sti1ll larger load power. R

Primary Keywords: Nomooollr Gon- tor; Pou.r Modulation; Design
siderations; Cost Analysis

COPYRIGHT: 1978 IEEE REPRINTED WITH PERMISSION

146

(PULSE GENERATORS; ENERGY STORAGE., CAPACITIVE)

(Systoms; Capacitor Ba

NEUTRING BEAM OF THE lNSTXTUTE OF HIGH-ENERGY PHYSICS. V. PULSED POWER

SUPPLY FOR THE NEUTRINO FOCUSING SYSTEM

atcv, M.2. Bikbulatov, V.V. Vasil'ev, E£.V. Eremenko, S.A.
Knyazev, Yu.A. Lastochkin, V.P. Oshchepkov, V.L. Rykov, A.V.
Semoilov, K.Z. Tushabramishvili and A.V. {hernov

Institute Of High-Energy Physics, Protvino, USSR

Soviet Physics-Technical Physics, Vol. 23, Mo. 1, pp 53-57 (01/1978).

Trans. From: Zhurnel Taekhnicheskoi Fiziki 48, 91-98 (January 1978)

The 350-kJ system that produces unipelar current pulses of 500 kA
with length spproximately 150 microseconds in the three objective
lenses of the ncu’. ino focusing system is described. The system
rconsists of 12 cepccitar-bank modules. The modules are connecxaed in
parallel mith the losds by small ignitrons. The loads
transformers whose secondary circuits include the obj
the neutrino foc no system. Schewatic diagrams are given for the
oulse currant generator, the control system. and the monitor system.
The basic ca lities of tha system are described. 10 Refs.

Primary Keywords: Current Generator: Ignitron: Capacitor Bank; Pulse
Transtformer; 500 KA Current; 150 Microsecend Pulse

Duration
1978 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
PERMISSION

COPYRIGHT:

153
(;AIT!CLE BEAMS, ION)
QUAS YAT!C DQIVY TUIE ACCELERATING STRUCTURES FOR ! OW-SPEED HEAVY 10NS

A. Faltens -nd 0.

Lawrence Be Lob. l.rl-loy ca

Particle A::ol.raiaro. o! . pp 245-233 (01/1978).

Pulsed drift tube @ discussed as & possible method of

aceslarating high current bunches st low energ Sevoral setups for
voltage sources and switches wri~h could be used to penerate tha 1 MV
pulses to drive the drift tubes are discussed. Pulse sheping and the
drift tube structure are slso considered. 9 Refs. .

Primery Reywords: Drift-tube: Accelerator: Pulse Shaping: Drift-tube

Systems
COPYRIGHMY: 1978 GORDON AND BREACH. SCIENCE PUBLISHERS LTD.

161
C(EHERGY CONVERSION, THERMAL)

{Loads)
LOADS FOR HIGH-POWER TESTING
B.R. Gray
Rome Air Developrment Center
1978 JEEE Thirteenth Modulator Symposium, pp 70 (06/1978).

The designer or test enginear of high-power systems is often faced
with the problem of substituting a load for some portion of the
systen for the ourpese of evoluating some other components in the
system, trouble shooting, checkout of ‘he system, calibration, or for
system optimization. To bm & truly equivalent load it must match the
normil load in its rasctive and resistive power ralationship, its
valtage/current ratio as & function of time, power-absorbing sbility,
rolarity, and many other factors. A test load may be required
snywhare between the prime power source and the final output. It
could rean a load bank on a large AC or DC power line or
transformar/srectifier, a pulse-type load in the powar conditioner
stages of the system, or the energy output of the total system. An
exsmnle of some substitute loads drscuszed would be an rf load on the
outsut of an rf amplifiaer, beam energy absorbers in sccelerators,
pulsad power load at the video level, and eauivalent diode loads for
modulators, etc. 0 Refs.

Primary Keywords: Das|gn Considerations
Secondary Keywords: stract Only
COPYRIGHT: 1978 XEEE. REPRINTED WITH PERMISSION

162
(PULSE GENERATORS)
(Raviews)
PULSED POWER FOR EMP SIMULATORS
I.D. Smith and H. Aslin
Physic International Co. San Leandro, CA 94577
IEEE Transactiorns On Antennas And Propagation, Vol. AP-26, No. 1, pp
53-59 (01/1978).
Simulation of nuclear weapons effacts has been the main motlvation
for pulse power development in tha U.S. in the last decade.
simulation has bean responsible for a mejor class of pulse poucr
systens. A general survey of pulse power techniques is given,
focusing of those particularly applicable for EMP simulation. This is
{glécgnd by brief description ot several representative simulators.
e‘s
Pricary Keyuords Hnrn Generator; L-C Generator; Stacked Line
Ge ator; Insulation; Switching; EMP Simulation
CUPYRXGNY. 1978 XEEE REPRINIED WITH PERMISSION
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(PARTICLE BEAMS, ELECTRON; PULSE GENERATORS)
(Generation; Spiral)
SIMPLE, PULSED, ELECTROM BEAM GUN
C.A, Brau (1), J.L. Raybun (1), J.B. Dodge (2) and F.M. Gilman (2)
(1) Los Alaros National Labs, Los Alamos. NM 87545
(2) Avco Everatt Rasearch Lab, Inc, Everaett, MA 02169
Rgview Of Scientific Inatrumants, Vol. 48, No. 9 pp. 1154-1360
(0471977).

The construction of & simple, inexpensive elactron beam gun is
described. The pulsed power supply tonsists of a homemade spirel
generator, constructed with aluminum and vinyl pressurg-sensitive
tapas, which is suitched into the electron beam gun with a spark gep.
The electron baam gun itself consists of a vacuum diode with a cold
carbon cothode. From an initial charge voltage of 12 kV, the
apparatus produces & 10-A beam of 100-kaV electrons having & pulse
dureticn of about 7 nsec and dlumnter of 6 mm. 6 Rafs.

Primary Keyuords: E-Beam Gun; ral Generator: Vacuum Dio
COPYPIGHT: 1977 AMERICAN I%STITUTE OF PHYSICS, REPRINTED HIYH
PERMISSION
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(POWER CONDITIONING)

(Pulse Transformaers)

THE 10 MILLISECOND 150 KILOAMPERE PULSED PONER SUPPLY FOR THE FERMILAB

NEUTRINO FOCUSSING HORN

R.C. Trendler

fFermi National Accelerator Lab, Batavie, IL 60510

IEEE Transactions On Nuclear Science, Vol. N$-26, No. 3, pp 3977-397¢
(0671979},

In ordar to provide tha long spill (one millisecond) necessary for
simultaneous operation of the 15-Foot Bubble Chamber Neutrine
experiments and counter experiments, the existing short pulse (20
microseconds) Neutrino Focussing Horn power supply was extensivaly
rodified. A large high current (200 kiloamp) pulse transformer was
procured and installaed to modify the circuit impedances. The changing
of the electrical characteristics of the system, protecticn systens,
and 1nstallation of the transformer will be drscussed. & Refs.

Primary Keywords: Pulsa Trlns'nrnar. Lung Pulse; Sinusoidal Pulsae;
citor Ba 1g ron; System Protection
COPYRIGHT: 1979 IEEE. REPRI%!ED HXTN PERHISQ!UN

174
(POWER TRANSMISSION)
(Transmission Lines)
SPACE-CHARGE EFFECTS IN LONG COAXIAL VACUUM TRANSMISSION LINES
J.W. Poukaey and K.D. Bergeron
Sandia Labs, Albuqueraue, NM 87115
Aoplied Physics Latters, Vol, 32, No. 1, ep 8-10 €(01/1973),

A rew two-dimensional time-dependent electromagnetic particle code
is epplied to the high-voltape pulsed power flou problem in a long
self-magrotically insulated coaxial line. It is found that the
current leskage occurs only near the front of tha voltage pulse, that
energy transport is very efficient at high volta
electrors in the insulated region do not get close to the anod
Rafs

Primary ¥oywords:

Transmission Line; qun-(uc ln‘ul.t\on. Power Flow
Simulation; Numerical Calculation: 2-d Particle Code
1978 AMERICAN INSTITUTE OF PNYSXCS. REPRINTED WITH
PERMISSION
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(DIAGNOSTICS AND INSTRUMENTATION; EMERGY CONVERSION. ELECTRICAL)
(Systems. Power Suppl'es
A FACILLITY FOR TESTING HIGH POWER DC. AC, OR PULSED DEVICES
R.N. Miller, P.T. Glinsky and A.5. Silmour Jr.
State University of New York st Buffslo, Buffalo, NY 14226
1976 1ESE Pulsed Power Conference Proceedings, Paper IIE-7 (11/1976).
A fully 'nstrurented facility being developed for tha high power
testing of pulsed-power and other devices 13 cescribed. A bank of
lead-a=id battaries provides the facility witn a power source having
& mix-myn d scharge cavacity of 1.8E9 joules; the ba‘teries can be
s4itched into varicus series-parallal configurations to real:ze
voltage-current cowbnatiors up to 10 kV at 252 A. The battery bank
eutput terninzls can be turred on and off at the test bench with a
vacuum arc switch if acsired. A high vacuum pumping staticn is bu'lt
rts the tast bench fo~ these dovices requiring evacusatson. An
TPVESTeT US'AD vATu.™ ATC Sk iches 13 be:ng developed to convert the
pexar *to a sinrurcifal AC source hoving a suiteble fraquency of up to
1% kH4z  Toe bat:ier, barx operation is monitorecd and cenirolled either
mznualiy 9r by a mrcron-ocessor-based inatrumentation systom. The
trgi umgnistior syster autzra‘es the batiery charg . ng cycle and shkuts
off *he syste=m where-er nalardius cond:ticns develop 4 the facility
cu=ing e1ther thae charga or ¢the discharca cycle. Among the
El 23197 Being invest gater ton the tatslity rre thg pulse and
J.-at'an testing of vatuum arc switchas 84d the development of a
mrghepIues nvertes. T Refs.
Prirary veywords: fulsed Fouwer Test Facility: Battary: very High
Energy; Mecium Voltage, Micropracessor-based
Instrumentat-on
C2BYRIGH™: 1976 IEEE, REPRINTED WITH PERMISSION
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SHIYCH‘S C’EN!NG)
(Explo
A H:THOD FOR ENFANCING EXPLODING ALUMINUM FOIL FUSES FOR INDUCTIVE
STORAGE SWITCHING

D. Conte. M. Friedwan and M. U-y

Naval Resqarch Lab. Kas'vington, DC 20375

1876 IEEE Pulsed Powsr Conference Proceedings. Paper 1ID-7 (11/1976).

The success of inductive storage systems is dependent on the

devaloorent of fast, low loss opening switches. An approazh to this
probicm s to stage several successively faster switches, such as
circuit brezkers and fuses. In a ranner 3o 8s to minimize overall
losses while achieving an affective fast opening time. In this paper,
we ciscuss the oroperties of an aluminum foil fuse immersed in water
or hydrogen peroxide for use as one of the final fast
elernrts. Althougn it has b shown that the time to
dapandent on the fusc material, peak current smplitude, and rise
time, we speculate that the opening cheracteristics asre also
‘nfluenceu by chemicel reections and heat transfer with the
surrounaing medium. Data 13 presented showing that the final
resistivity cen be ocotimized by proper foil dimensions and further
increased oy the use of chewically more active surrounding medium
such as hydrogen perox:de 4 Refs,

®rimary Keywords: In*ucilvn Energy Steragc. Exploding Fuse; Low Loss;

ydrogen Peroxide
CNPYRIGHT: 197¢ IEE REPRINTED HKTH PERHISSXON
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(SWITCHES., CLOSING: SHIVCNES OPENING)

{(Vacuum Tubes: Vacuus 14

. NlGu VOLTAGE SNITCu 'ERFO!HANCE OF THE EIMAC X-2159 VETRODE
R. Gra

RADC, Gr|!'|ss AFB, NY 13440

1976 IEEE Pulsed Puu.r Conference Proceedings, Paper 1C-4¢ (11/1976).

Righ Power Tetrodes designad as RF power amplifiers often times

have sxcellent characteristics that enhance their parformance when

switch tubes his paper raports on tho tast and evaluation
of one such high powar tetrode, the EIMAC X-2159. This tube hes a
design annde dissipation rating of 1.25 megawetts average power and
the cathode orid and screen have very substantial ratings. Tha
objective of the test was to determine the maximum achievable pulsed
power with this tute. One main data point of interest was a pulsed
current of 1000 smperes-10-20 microseconds snd 50 KV hold-off. This
point has been achievad. Further testing is planned to fully evolve
the limits. Problems encountered included secondary emission causing
the load pulse to i1ncrease in length as if 1t were & function of
primary emission from grid. Othar features of the tube to be
discussed will be ihn ability o interrupt a !eul(od load current
pulse arc its overall operating stability. 0 Re

Primary Keywords: EIMAC X~2159 Tubae, Operational P.r.mlters. Tast

Results
COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION

182
(PULSE GENERATORS)
(Systems?
MAGNETIC FIELD CALCULATIONS FOR HIGH-ENERGY PULSED POWSR SUPPLIES
€.B. Becker, M.D. Driga. R.D. Pillsbury. K.G. Rylander, W.F. Weldon and
#_ H. Woodson
Univers: ¢t of Texes at Austin, Austin, TX 78712
1976 ISEF Pulwed Powar Conference Proceedings, Pacer IITE-2 (11/1976).
The accurste calculation of the magnetic fields, steady or ramidly
very:ng, 18 extremely irportant in designing pulse power supplies for
cont-olied thermonucles- fusion ewperiments, lasers. etc.. where the
traditroral simplifying sesumptions become unacceotable -~ especially
whe~ ferromagnetic materials in high magnetic fields are used
finite ent method for solution of Mavwell's equations for a
moving mecis in tarms of the magnetic vector potential and
e.ectrokiretic scaiar ootertial describ ng the penetration of the
nagnetic fialds 1n ‘ast oulsing power surrires of electromechanical
tvee '3 presertad. The formulaticn for the steady-state magratic
fiolds in nonlinpsr madia rev 5 as & varticular case of tha method.
This approac™ was used for predicting tha dreacnarge parameters fYor
the very fast discharging homorolar machine (FDX) designed by the
Enerqy Storage Grour ot the University of Texas. FDX rs 1n an
advanced state of execution. This work was supported by the Electric
Power Resqarch Institute (EPRI) and the Energy Research and
Davelopment Administration (ERDA). 6 Re's
Prinary Keywords: H;ono( c Fiald Calculat on: Steady State; Pulsed;
we gl 1ds, Numerical Calculation; Finite flement
COPYRIGMT: 197¢ IEEE. REPRINTED WITH PERMISSION
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(ENERGY STORAGFE, INDUCTIVE)

(Reviews)

PULSE POWER SYSTEMS EMPLOYING INDUCTIVE ENERGY STYORAGE

T F. Trost, P.E. Garrison and T.R. Burkes

Texas Tech University, Lubbock, TX 79409

1976 IEEE Pulsad Power Ccnterence Proceedings, Paper 1ID-1 (11/1976).

Basic circuits for vtilizing inductive energy storage in

high-power pulsers are compared in order to judge overall system
performanca. The comparisons are msde from the standpoint of the
power reauiraments and efficiencies for inductor charging and the
suitching times and efficiercies for discharging into the load. The
response of several circuits arg calculsted., and the trade-offs i1n
oer‘ormance are discussed. 5 Refs.

Primary Keywords: Inductive Ennrgv Storage. Performance Comparison;

Design Considara
COPYRIGHT: 1976 TEES, REPRINTED HlTH PEQHISSION
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f:NERGY STCRAGE, INDUCTIVE)
(Sysiars)

THOUCTIVE INDUCTOR STCRACE AND CONVERTERS FOR PULSED PCWER LCADS

K. ™otz 1) and H.A. Faeterson ()

(1) Cnrversity of M nne~ata. Minngapolis, MN

(I vty oFf Wrszinsin, Madison, Wl

16” vised Prwer (enferance Procoedings, Paper 1ID-6 (11719763

“haere +s a foreseeable nend for suprlyirg repetit:vely oulsed
powrr loads of large magnituses. wit> peaks 04 hundreds cf magawatts
or mora. The nature o such loads ca~ ke expected to be as diverse as
thetr arplication and the pulse duraticns may range from less than a
microserond ta many seconds or minutes. In this paper, loads with
rulse curations g-eater then several milirsaconds are cons:cered. The
pulsod power demond and corresmending volt-ampere reguirenent are
vndesiroble from the freauency and veltage fluctuation standno:nt,
even for the largest utility power systems. For large pulsec energy
magnitudes., supercenductive inductor storage may be economically
emnloyed to reduce the powar pulses on the ut:lity system. In this
parer, several schemes of 'nierconnecting the pulsed load and the
storage incductor are compared in terms of the pulsed power and
reactive volt-ampere requirements imposed on the power system. The
effects of the storage inductor capacity and the power ratings of the
interface converters are explored. A partial or complete elimination
of pulsed po.er and reactive volt-ampere demands on the powaer systaem
are poisible through proper design. 3 Re‘s.

Primary Keywords: !nductlva Enarqy Storage; Lone Pulses; Rep-rated;

In e Lo
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C(ENERGY SYORAGE. INDUCTIVE; PULSE GENERATORS)

(Svstems; Flux Compression

TERAWATT PULSE POWER SYSTEMS UTILIZING INDUCTIVE STORAGE

E.C. Cnare, M. Cowan, W.K. Tucker, W.B. Leisher and D.L. Wesenberg

Sandie Labs, Albuguerque, NM 387115

1976 IEEE Pulsed Power Conference Proceedings, Paper IID-4 (11/1976).

This paper describes e system which employs s superconducting

magnat. a generator coil, #nd rondestructive magnetic flux
compression to produce pulsed powar. Power in the terawstt range is
pradicted for full-scale systems suitable for both laser and e-bean
opplicationy af the future. Small-scale experiments are described
which emploved radially expanding aluminun tubes or plasma to produce
peak pourrs of 0.5 gigawatt. 7 Rafs.

Primary Keywords: Superconducting Magnet: Magnetic Flux Compression;

Genarator; Nondestructive; Pulsar
COPYPIGHT: 1976 IEEE, REPRINTED WITH PERMISSION
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(ENERGY STORAGE, INDUCTIVE; EMERGY STORAGE, MECHANICAL)
(Systems; Rotsting Machines)
THE NRL MULTI-MEGAJOULE INERTIAL-INDUCTIVE ENERGY STORAGE SYSTEM
W.H. Lupton. 4. E. Rebson and W.L. Warnick
Naval Pese>rch Lab, Kashingten, DC 20375
1976 1EEE Pulsed Power Lonference Proceedings, Paper IID-3 (11/1976).

In tha NRL multi-megajoule pulse power system, energy is
transferred from inertial storage (flywheels) to inductive storage by
® se!f-excited homopolar generator. Reliable oreration of the
inertial storage at 5 MJ per flywheel is obtained from recent
improvenerats in tlywhael mourting, bearing lubrication., cooling and
hydraulic pouer systems. This approach to energy conversion :3 only
oessible by use of copper-granhite fiber brushes which can fonlcu

rapid varyations in wheel radius. Experimental efforts are being
devoted to reducing the presently high frictional wear of these
brushes. 3 Refs.
Primary Yayuords: Inartial Energy Storage: Inductive Energy Storage;
Multi-megajeule; Corper and Graphite Fiber Brushes
COPYRIGHT: 1976 TEEE. REPRINTED WITH PERMISSION
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'POH‘Q T'ANSFISSIQN)
{Transmission Li
VLIN, AN E‘F'CI[NT ALGORITHM FOR MODELING VARIABLE IMPEDANCE
TRAKSMISSION LINES
C.H. Jones Jr.
Pulsar Associates Inz., San Diego, CA 92121
1976 1E€f Pulsed Power Confererca Proceedings. Paper 11I1C-8 €1171976).
Trarsmission lines with a variable impedance are the most
practiral mecans for performing impadance transformation 1n large
pulsed pouwer machines. An effactive src practical calculation
techniaue 18 reauired which ca+ provide adeauats madeling of expected
marhine performance as & part of engineering deasign analysis. An
etfic.ert algorithn has beon developed for modaling & transmission
lvne characterizeo by an irpedance which varies as an arbitrary but
cantinuous functicn over the length of the lina., A FORIRAN subrout:ne
yncorporating the algo-itirm is discussed. Comparisons of the
algorithm results with the analytic solutions by Schatz and Williams
for the snec.al cese of the expcrential tasperea line are shown. The
algorythm ecmploys transmission and reflection coefficients that
realistically modei ‘he rasponse of the line to the high frequencias
which are especrally of inte-ost in pulsed power work. The
treditional aeproximation of considering such a line to be a series
of she-t segments of corstant impecance implicity ignores the high
freauencies and converges more slowly 83 & result. 1 Refs
Primary Keywords Narlablﬁ Imnedance: Impedonce Transforma
seling: Anaiysis; Computer Simulation
COPYRIGHT: 187¢ lEEE REPRINTED NI.N PERMISSION
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(EHERGY STORAGE., HECNAN!CAL)
ing Machines
(Rotating APPLYING A HOMOPOLAR POWER SUPPLY TO A TOKAMAK
P. Wildi. $. Hutchins and M. Driga
University of Taxss at Austin, Austin, Tx'78712
1976 IEEE Pulsed Powar Conference Proceedings. Paper I1B-3 (11/1976).
The naw Texas Experimental Tokamek will use homopolar generators
as & pulsad powar ssurce. The high current, low voltage output of
such a scurce calls for unusual sclutions to achieve propar match
to torcidal coil system and ohmic heating system. The paper discusses
sevaral possible alternstives. The solutions chosen for both the
toroidal and tha heating coil system are described including sore of
the salient compongnts such as switchas and power electronics.
fs. N . :
Pr?:a:y Keywords: Homopolar Generator; Application; Impedance Matching
Secondary Keywords: Tokamak Toroidal Fiald Coil
COPYRIGHT: 1976 IEEE, REPRINTED WEITH PERMISSION

194
(ENERGY STORAGE, CAPACITIVE; PULSE GENERATORS)
(Capacitor Bank~; Capacitor Banks}
MODLLAR FAST CAPACITOR BANK FINAL REPORT
®.D*A. Champney
Physic Internztional Co. San Leandro, CA 94577
ATWL Rerort No. AFWL-TR-76-132 (04/1975).
Availab:lity: A?XAOIOSGZ
N

The revort describes the development of a fast capacitor bank
module storing 55 kJ at 100 kv DC, capeble of operation by itsolf or
35 part of a ia-ger system. The module is gasketed and utilizes two
t~iggered gaseous drelectric rarl switches operable sver tha voltage
range 1% to 5€ kV DC. The modula insuctance is 8 nM. 10 Refs.

Pr.mary XKeywcrds: E-ergy Storage. Capscitor Bank: Low Inductance
Sw:tches: Ra:l Gap

194
(FAPTICLE BEAMS, ELECTRON)
(Systems}
INITIAL PROTD II PULSED POWER TESTS
D.L. Jetnson

Sandia Labs. Albuguerque. N 87113
1676 JEEE Pulsed Powner Confermnce Procewdings., Paper IE-2 (11/1976).
“ha Proto 11 electron beam accelerator 1s being developed by

Sandis Laboratorie: to study engineering snd physics aspasts of
alectrot beom pellet fusion. Currently the Marx generator-water
capacitor portion of Proto II 15 undergoing high voltage testing and
timing neasurements. Eight 112 kJ Marx generators form the primary
energy orage system. Each Marx generator pulse charges two parallel
7.5 nf ter capacitors to 3 MV The water capacitors act as
intermediate snergy storage elements and will transfar their energy
to the water insuslated pulse-forming linas in 250 ns by means of
e1ght sfssub 67/ gas insulated, trigatron switchas. Tast data and
denigr. considarations of the trigger systems, Marx generators, water
cepacitors. ard trigatron switches will be presented. 5 Rafs,

Primary Xeywnrds: Proto 11: E-beam: Marx Gensrator; Pulsa Shaping:

Test Data. Dasign Considerations
COPYRIGHT: 1976 IEEE, REPRINTED WIVH PERMISSION

198
(PARTICLE BEAMS, ION; INSULATION, MAGNETIC)
(Generation)
MAGMETICALLY INSULATED PULSE POWER DRIVEN LINAC
F. NWintarberg
University of Nevada System, Reno. NV 89507
197¢ IEEE Pulsed Power Conference Proceedings. Psper 1IC-7 (11/1976),
is shewn that a linear accelerator of modest dimensions using
magneticelly insviated accelera®ing segments and driven by electric
pulsed power sourcaes can accelerste intense beams of hesvy ions to
multi~GavV energies. The mdst important application of such an
accelerstor would be for tha ignitron of thermonuclaear
mcr plosions but it could also 1deally serve as s research tool
for heavy 10n induced nuclesr reactions. 10 Refs.
Premary Keywords: Linac: Magnetic Insulation; Heavy lon Beam:
M:icroparticles; Very High Energy
Secondary Keywords: Thermonuclear Microexrlosion
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSTON
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{SUITCHES, CLOSING)

(Thyristors)

NEW OPTIONS IN PULSE POWER UTILIZING LASS SWITCHES

0. Zucker

Lawrence Livermo~e Lab, Livermare. CA 94530

1976 IEEE Pulsed Pauer Conference Proceed:ngs, Paper IB-4 (11/1976).

Light Activated 5111con Switches are high power, fast rise tima,

semiconductor devices which open new possibilities in the pulse
tiela. Srecificaily, the distributed nature of the current path and
the sub nancsecond rise time of these cdevices eratles 0 Reofs

Primary Kevwords: Light Activatnd Silicon Swrtches; Fast Rise Time:

Reo-rate
COPYRIGHT: 1976 TEEE, REPRINTED WITH PERMISSION

%)
CENMERGY STORAGE, MECHANICAL)
(Rotating Machines)
PULSED POWER FROM INERTIAL STORAGE WITH MOMOPOLAR MACHINES FOR
CONVERSION

M.M. Hoodson, H.G. Rylander end W.F. Weldon
University of Texas at Austin, Austin, TX 78712
1976 1EEE Pulsed Power Conference Proceedings. Paper I1IB-1 (11/1976)
Becsuse of its s:mplicity. an inertial energy storage with a
homopol machine for conversior can prov a relatively 1nexpensive
pulsed-power supply for some 1mportant spplications. The fundamental

wssch conf guration.
#s functiens of energy level, discharge time and voltage level. The
mhysical limitations on system performence are described to define
the rarges of applicability of the concept. & Rofs

Primary Kaywords: Momopolar Generator: Operating Characteristica

Limitations
COPYRIGMT: 197¢ IEEE. REPRINTED WNITH PERMISSION
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(ELECTROMAGNETIC COMPATIBILITY)

(Greuncding And Shielding)

SALVING DIAGNOSTICS IN THE PULSE-POWER ENVIRONMENT

R.A. Fitech

maxwe!) Labs Inc, San Diego, CA 92123

1976 IFEE Pulsed Power Conference Proceedings, Paper IIJD-5 (11/1976)

Cortorted oscillograms and outraged equipment sre a cormonplace of

pulse-power systams. This paper attempts to explain why and what to
do atcut it. 0 Refs.

Primary Keywords: Shielding; Noise Suppression; Short Pulse Operstion;

Noisa Counling
COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION
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(REVIEWS AND CONFERENCES)
(Raviaws)
THE EVOLUTION OF PULSED POWER
G.X. Simeox, J.J. Moriarty end T.J, Griffin
Raytheon Co., Bedford, MA 01730
1976 I1EEE Pulsed Power Confarence Proceedings, Paper ITIE-1 (11/1976)

A review of pulse power developments is presented from the
viewpoint of low duty-cycle, high power, high voltage generator
technology. The effacts of increasing duty-cycle upon dielectrics,
suitching., generator form and engingering prablems era briafly
discussed. Reccgnizing the impsrtance of power conditioning and prime
povar managament, the limitat:ons and fundamertal importance of
pulsed pcwer techniques are explored with refarence to the Cor ~alled
Tnermonuclear React.on field. 4 Refs,

Primary Keyuwcrds: Pulsed Power Develooment; Nonrep-rated: Pow
Concitionying; Rep-rated; Limitations
COPYRIGHT: 1976 IEEE, RERRINTED WITH PERMISSION
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(PJLSE GENERATORS)
(Miscerllancous)
THE PLASMA FOCUS AS A PULSED POWER SOURCE FOR DRIVING FUu*
MICROEXPLOSIONS
H.L. Sahlin

Lawrence Livermore Lab, Livermore, CA 964550
1976 I1EEE Pulsaed Powar Conference Proceedings, Paper IITE-6 (! -
The plasms focus is & very remarkable device. Caraful stu« .

focus phanomenon reveals that nature hes provided a maans of
time enorgy compression suparior to most i¥ not all inventions in
this field. The focus provides a means of converting ralativaly slow
capscitive energy storage into energy of a rapidly imploding plasma
shell and high density inductive stored energy behind this plasma
shell. Tha focus then acts as its own switch by suddenly changing the
r-2 pinch resistivity by a factor that can exceed 100, and as »
result inductive energy is converted inteo heating of the dense plasma
which now acts as a target. The mode of energy concantration of the
focus into its own salf switching pinch provides a natural mode of
burn that may be more affective than the various means that have been
proposed for burning a DT microexplesion. We will review the efforts
et Livermore to drive fusion microexplosion with the pilasma focus
utilized as a self-switched pulse power source. The physical
phenomeron involved in intaerrupting tha current followed by restrike
of the current either as & relativistic electron burst or as short
duratior 10n burst, dapending on the opersting conditions, will ba
traated in detail. Tha ralation of our work at LLL to similar efforts
in the Soviet Union will be presented. and the similarity to the
plasma focus to the current collspse observed in low impedenca
relativistic e-becm diodes will be explored. 0 Refs.

Primary Keyuordn: Dense Plasma Focus; Pulse Compression; Opening Switch

Secondary Yaywords: Fusion Driver

COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION
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(PULSE GENERATORS)
(Elecirostatic)
VARIABLE CAPACITANCE ELECTROSTATIC ELECTRICAt PULSE GENERATOR
0.P. Breosux
Air Force Avionics Lab. Wright-Paterson Air Force Base. OH 45433
1976 1EEE Pulsed Power Conferance Proceedings, Paper ITIE-8 (13171976).
Variable capacitance elecrostatic generators are capable of rugged
efficiant operation and high powar output. Anm exposition 1s givan of
a variable capacitance electrostatic energy conversion system,
employing salf-containod excitation, for electrical pulsed power
generation, including mathematical analysis and comment on practical
raalization. 10 Refs,
Frimary Yeywords. Electrostatic Pulse Generator; Variable Capacitance:
High Efficiency; High Power; Analysis
COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION
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(EMERGY STORAGE, INDUCTIVE)

(Systems)

DESIGN AND CCNSTRPUCTION OF AN INDUCTIVE STORAGE UNIT FOR LASER PUMPING

I.1. Artemonov, B.A. Barikhin, V.V. Borovkiv and V.1. Kashintsav

Sov. J Quentum Electron.. Vol. 9, No 1 pp 70-73 (01/1979),

trans Freor: Kvantovaya Elektron. (Moscow) 6.127-133 (January 1979)

Analytic expressions are presented for an exploding wire switched

i1nduttive anergy storagae system. A model is derived for the casa of
complex smpodence leads (inductance and capacitance) and results are
compared o on experiment utiltzing & flash lamp as a complex
imredence lond. Power into the loac ts seen to be increased over that
delivered by capacitance erergy storage. 9 Refs.

Primary Koyuwnrds Inductive Storage; Exploding Wire; Complex Loads:

Theory; Experiment
Secondary Keywords: Laser Pumping; Flash Lamps; Circular Seark Gap
COPYRIGHT: 1979 AMERICAN TNSTITUTE OF PHYSICS

TTCHES, CLOSING)
hyratrons)
HIGH FREQUENCY THYRATRON EVALUATION
LA, Hill (1) and T R. Burkes (2)
) BDM Corporation
) lexas Tech University, Lubbock, TX 79409
d Ifgsyznt.rnat‘on.l Pulsed Power Conference Procesdings, pp 364-367
X154 )

The high frequency characteristics of a triple prid thyratron are
investigated. The rentode thyratron has three closely spaced grids
and operstes much like » conventional tetrode thyratron. The first
grid has s dual funtion It functions as @ priminrg grid, Preionizing
the grir cathode sroce, as well as 2 shield grid, isolating the
control gr:d from the cathode plasma during the recovery phas
second grid is the control grid. with negative control
-haracteristics. The third grid is a shield grid, daesigned to enhanc:.
the control grid aperture deionization. This thyratron is tested in @
lire-tyne pu.sar tn determine its h'gh frequency limitations
rroves ranaule nf cporating at pulse repetition frequencies of up to
183 Wiz 2 ®etn
Primary ¥oyuar-te Pontodo Thyratron: Priming Grid; Control Grid;

Sk e 2 i ¥un-cated; Line-type Pulser: fast Rise
UL A8 Sril 1319 ITET, WOPLINTED WITH PEPMISSIQN
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(SWITCHES, CLOSING)

(Yhyratrons)

HOLLOW-ANODE MULTIGAP THYRATRONS

H. Menown and C.V. Neale

English Electric Valve Co Ltd, Chelmsford, Essex, UK

2nd I€EE Internations!l Pulsad Power Conference P-uceedings. pp 363
(36/1 793

Subseauent to the introuction of single-gap, hollow-snode tubes

in 1978, & new range o' multigap hollow-anode tubes 's baing
introducad. Thare are many spplications where high rates of rise of
1nverse voltage cause pramature fatlure of conventional multigap
thyratrons due to arc-back. Ona solution has been to use
double-cathode tubes. which are capabla of reverse conduction w)thout
deterioration of performance. The hollow-anode tubes offer the
simlar advnntaq: of tolerat . ng reverase conduction withtout reauiring
extra high-voltage-iscloted supplies. The operation of these tubas tn
low-inductance crrcurts i3 compared with conventional solrd-anode
tvres. © Refs.

Primary Keywords: Arc- back. Connnrison With Solid Anoda Tube

Secondary Leywords: Abstract

COPYRIGAT: 1979 IEEF, REPRANTED NXTH PERMISSION

ELECTROMAGNETIC GUNS, LAUNCHERS AND REACTION ENGINES
Y. Xolm, X, Fine. F. Williams and P. Mongaas
Massichusetts Institute of Technology. Cambridge, MA
2rgd 1EEE Intarnational Pulsed Power Conferqace Proceedings, pp 42-48
(96,1976,

Recent advances in wnersy storage, switching and magnet tachnology
maka nle:trunaqnotic acceleration a viakle alternative to chemical
ornpulsion for certain teasks. ard & means to perform other tasks not
rraviouslv feas:ble. launchers of interust include the DC railgun
driven by energy storaed inertialiy in & homcpolar generator and
transfer~gd through o switzching 1nducter. and the opposite extraeme.
the synchrenous mass ariver erergi22d by a Righ voltage alternator
4hrougn ar oscillat-ng corl-capscitor crrcust. A number of hybrid
Yaricnts hatwean thore tiko eriremes are ajso promising. A novel
s/stem cescrioed here is the mewentum tranasforrver which transfers
Fe=@~Ium from a moss:ve chewcally driven arrature to a much l:ghter,
~-gher velocity protectila ty wagnetic flux compression., Potential
aopl.cat-ens include tha accele-ot:on of graT-si1ze particles for
Typerveiocity ressarch and for use as reaction engires in snaca
transwort; high .eloc:ty artillery; stretchor~size tacticasl supply
and macical avacuat:on vehicles. the launching of space cargo or
zu:lear waste i1n one-ton packets using off-peak electric power. 1

efs.
Pr mary Xevicords: Elactromagnetic Propulsion: Railgun; Synchronous
Mass Driver; Flur Compression Genarator:
Superconduct
COPYRIGHT: 1979 IEFE, EPRINYED HITH PERMISSION
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(SWITCHES, CLCSING)

(Thyrat-ons)

NEW HYDROGEN THMYRATRONS FOR ADVANCED HIGH PCWER SWITCHING

L. Turnouist (1), R. Caristi (1), $. Friedman (1), S. Merz (1),
Plante (1) ane N. Reimhardt (2)

(1) ES2C Ine. Salem. M& 01970

12) Consultart. Lexington, MA

27 IEEE‘Ih~.—not|onal Pulsed Powar Conference [roceedings. pp 17-24
(2871678

Recent advances in high power switching have led to the

development of naew hydrogen thyratrons operating at high prr and high
di/7dt witn low jirttar and long life. Shor® commutation times,
daecendent on interrsl pressure and geomgtry, and ~n the mathod of
trrggering, combine with ‘nductamce less than 1/4 rH/kV to give di/dt
on the order of 1€12 amperas per second. Experimontal results sre in
agrecrent with those predicted by newly deriyverd thecretical models
Ope-at:on at pesk currents up to 75 kA has been schieved for 10
mic-osecond pulses., and much higher currents can be achieved st
shorter pulse widths. Tasts at | MW of average power have veri<€ied
thyratron scaling laws st tens of amoeres average ond kiloampares
r.m.s. Thyratron operat-on at average pouer leve!s far 1n oxcess of 1
Md i3 possibie. 8 Refs.

Primary Keywords: High di/Zdt: Llow Jitter, Migh Current; Very High

Powor: Trigge ng: Pulse Charging
COPYRIGHT: 1979 IEEE, REPRINTED W TH PERMISSIIN
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(ENERGY CONVERSION, ELECTRICAL: POWER CONDITIONING)
(Lha-ging Crrcuits; tulse Transformars
QFF-RESTNANCE TRANSFCRMER CHARGING FOR 250-KV WATER BLUMLEIN
G. Coox and L.L. Raz-rato
awrerce Livermore Lab. Livermore. CA 94550
£EE Transpetirors On Electron Devicaes., Vol . ED-26. No. 10 pp 1512-1517
713795
An off-raesonance transformaer for charging @ "50-kV Blumlain system
prov:des a viable alternstive to other charging schemes by permitti»g
*he use of conventional thvratrons., Such a trensformer muat have
relia.'ivty, & reas-rabla voltage sterun. ard 8 nonreversing primary
current. "h's papar presents the analysis, design, and performance
gata for such a transformer. The strong interrelaticnheh e betusen
trarsformar deasign and Biumlein raauirements necess tates that
Bl 1r description and design criterion be briefly nresented prior
‘o transtormar cesign such that trarsformer load reauirerments be
dofined. 3 Rofs.
Primary Keywords- O%f-rasonance Trenaformer: Non-reversing Primary
Curret: Thyratron Suitching. Blumiein Line
COPYRIGHT: 1979 IECE, REPRINTED WITH FERMISSICN
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(PJLSE GENERATCRS)
(Capacit: vel
SIMFLE, FAST RISE TIME. MIGH REPETITION RATE POCKELS CELL DRIVER
8. Plourde. M.E. Mack and E. Verrc
tvco Evaract Research Lab, Inc, Evaratt. MA 02149
The Reviow 3f Scientific Instruments. Vol. S1, Mo. 4., pp 549-%50
(0471523) .

A thyratron Pockels cell driver capable of opticelly switching
Pockels ceils 0f up to 2.5 cm ape~ture 1n 6 ns at rapetition rates of
up to 195 Hz 18 descrited. The ci-cuit 1a based on & mod: fied HY-2
thy-atron 3 Refs

Primary Koywords: Pulse Generator: lhyratron: 5 kV Operating Voltage.
6 ns Rise Timg. Rvn ra(od. Low Erergy
Slcondarv Ynyuo rds: Poc-els Cell Dr
creYR; 1980 AMERICAN INSTITUTE OF P“YSXCS- REPRIMTED WITH
FERMISSION
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(SWITCHES, rr7"" ., SWITCHES, CPENING?
(Gas "=-+ _iectrical: Gas Gaps, “agnetic Freld)
SUVANCZS [N THE DEVELDPMEN™ COF A GAS DISCHARGE SWITCH HAVING &
REPFTITIVE CURPINT INTERRLPTING CAPABILITY
R.F, Car:ati, R 2. Simon and D.¥V. Turngurst
EGG Inc. Solem. MA 21970
1978 IEEE Thirtaarsh Modulator Syrpostum. pp 227-2364 (06/1978)

The pract:csi apolrcations cf a repstitively openable and closable
high currant, high voltage sw:tch have resulted 1n conside-able
interast 1n the onenomensn of current tnt@r-uption in @ conduecting
Qas by tho applicat-on of a tranrsverse magnetic ‘i1eld to & gas
dracharga charnal. Such & switer 13 usetul a3 @ Aerres conne-ted
pretective Zevice, h ctontrollable charging diode. A mechanism for the
generation of varinnle w dth pulses At R gh powsr levels. and 83 @
raculating cevite for high power. high vo.tage scurces [he rhys:cal
basia for macna' 'c current interrupt sn has been 3hown tn e tho
Actron of tne o v 3 force o1 *he paseaois conducter  Thisg Ynrce serves
to drive the gas ajainst 8 suttably chosen crarnrel srdewall such that
<he 'rpedance 0f the ¢recharge renidly 1ncreases 88 racoThrnat oon
t:bes piace. The geematry of the discharge chavnel s tius iwoor?
in *k: dps gm 3f A uwractiCal ragnetic nterrupter. 8 Fefs

Prirary Koy wtvCe Ges Geps. Oper -5 5w tch. Tranaverse Magretic frold:
fIvuted-wa D.echargze Chanrel. Hydroge~ Thyratror
COoPYRPICHT 1972 JEED, RETFINTED LITH PEF™ISRION
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CSLITCHES, CLTSINGY
(Tryratrons:
DEVE (F“ERY CF A FCRTY KILQVULT MEGAWATT AVERAGE POWER YHPYRATRON
MaO5-60)
3. Hamilton (1), S. Merx (1), R. Flante (1), D Turnauist (1), N.
Re'nha~dt 12). J. Creedcn (3; and J McGowan (3)
) EG$S Ine. Salem, MA 01970
) Consultant. Lexington, MaA
) FLO%. Fnrt Mo-routh, ®J 077903
T8 iEEE Thirteonth Modulator Symcosium. pp 135-143 (06719783,

The thyratren which resulted from the MAPS-47 Megauatt Avarage
Powar Switch development @f€ort achieved switching of 4C kv and 43 k4
with & nuise w dth of 10 microsecents and a repetition rate of 125
4z. Orerat ra was in 10-to-15-<ocond bursts at the l-megawctt sveraqge
rawar lesel. The MAPS «l ewbodies new engineering soluticns to the
orablers encnurtared 1n high peuer thyratrons. In th's develooment,
carefu. at*e~trcr had to ta g9've- to the control of operating
dissipations, to the storage and dispa-sal ¢f heat. to the strength
ard protection of internal tube structures, snd to the special
re3uirencnts 0¢ tube and circurt operation at the megawnt: level. In
the first phase of the pragram, eight thyratrons were constructed,
4ive 0f which were delivered to Fort Monmouth for evaluation. Four of
these prototype tubes were testod to the spectfied objectives 1n
short-burst operstion, and were sub)ected to furthor tests to explore
therr romsnnl dewign capabilities. Seven more tubes have sirce been
bu.it, ali of ‘hﬁ seme design, all of which have met the specified
objactives. 3 Re
Prymary Kaviords: F«”S 40 Thyratron: Ceramic Thyratron, Rep-rated:

Kigh Average Power; PDesign Considerations
COPYRIGHT: 1978 TEEE, REFPRINTED WITH PERMISSION

1
2
3
19

235
(SWITCHES, CLOSING)
{Thyr=trons}
DCUBLE GAP METAL ENVELOPE THYRATRONS
R.J, Wheldon
English Elertric Valve Co Ltd., Chelmsford, Essex,
1878 JEEE Thirteenth Modwlater Sympesium. pp 113- 116 (0. 1978).

Tre metal envelope thyratron has established itself as a versatile
switch caneble of high powar service over & wide range of duties. The
compact barium aluminate ~athode used in these tubes givas 8 leng
life at both high paak ang high average currants and the metrl
envelope provides efficient elactrode cooling under these conditions
A compact high content gas raeservoir system allows direct switching
at h'gh currant without gas starvation. A 'boxed in’ anode with the
high voltage insulator bahind the anode pravents material sputtered
by i0n borbardmert in the presence of invarse voltage from degrading
the 'naclation. This range of tubes now yncludes two new higher
veltroo versions. Tha paper describes the CX1525 which is capable of
«aitching 3500 & 8t 70 kV and the CX1536 10,000 A at 70 kv at 5 and
10 A cortinuous average cu-rent respectively. It describes the grids
avd grad-ent grids wh-ch enable very short recovery times for tubes
of the - i@ (0f the orde- of 25 microseceonds), allowing operation
at prfs 1r evcess cf 1C kKz. An alternative method of tube operat:on
‘e uesceiaad. a5 8 single gap triple grid tube, which further
Thues the recsvery time and screens the control from fast rates of
FL3 -cce voltage. 2 Refs
Frimocy Ku/ﬂara‘. Ne‘aA Envelo~n, Electrode Cooling; Boxed In Anodae:

ap; Nesign Considerations
CCOYRIGHT 1978 IE" P‘PFIN £ WITH PER%ISSION
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(FEPTICLY BFA”S ELECTI ON)
(Genera*ic
C’iV'("?IZlT'ON OF ELECTRON AND ION CURRENT FLOW IN VERY LARGE
ASPECT-RATIO TEFAWATY DIJTES EMPLOYING HEATED AND UNHEATED ANODES
R D. Seruario and v.L. Bailay
Physic Intarnaticnal Ca, Yon Leandro. CA 94577
Arplied Physics latters, Vol. 33, No. 8, pp 654-696 (10/1978).
Electron-team-focusing exceriments using tapered hollow cathodes
hava been pe-formed st power levels exceeding 1E12 W and with drode
aspact rat o= (radiussanode-cathode spacing) of 24 and 45
tuncarrected for plasma motion). The spatial distributions of both
<2 electron (Lsing collimated p-i-n diodes) and ion currents (using
quartz prossure gauges and fFaraday Cups) ware measured
nimeltrneausly Eff.crert electron-beam pinchas were produced at
large R/g (aoprox:imataly 2%) using 8 diode configuration that
amplnyed & small-diameter cathode and heated anode. 5 Refs.
Pri.=ary Koywords: E-beosm Diode; Tapered Hollow Cathde: Pinching: Cold
Ancde: Heated Anocgde: PITHON
COFYRIGHT- 1978 AMSRICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PEQMISSION
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(SMITCHES, CLOSING)
(Thyratrons)
FLANGE MOUNTING GLASS ENVELOPE HYDROGEN THYRATRONS
L.J. Kettle. C.V. Neale and B. New
English Electric Valve Co Ltd, Ch-l-s'nrd. Essex,
1978 1EEE Thirteenth Moculator Symposium, pp 102- lnh (0671978,

The stacked grid and anode essembly of conventional caersmic
thyratrons does net provide & reserveir of neutral gas near the anode
which is as jarge as that in a glass envalopa tuba. In consgquences,
whon & trip or kick-out occurs 'n mony pulse modulator applications,
the follow through cirrent may cause & cearamic thyratron to quench
and conduct in a metallic spark moda, thus causing irreparablo damage
to itself. Tha paper describes recently davelored hydrogen thyratrons
which combine the advantages of the open structured glass enveiopa
tubas, capable of high amp. second ratings for their size, with the
conventional low inductance flange mountings nermally associated with
ceramic envelope tubes. Wher used in simple low inductance housing.
these tutes are carable of harcdling rates of rise of curraent in
excess of 53 kA/microsecond. ¢ Refs.

Primary Kcyweords: Glass Thyratron; Low Inductance; Fast Rise; Long

Pulse
CTPYRIGHT: 1978 IEEC., REPRIMTED WITH PERMISSION
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{SHITCHES, CLOSING: SWITCHES, OPENING)
(Revigus; Vacuum Tubes?
HIGH POWER SWITCHING CAPABILITIES
Burkes. M. Kristiansen, W. Portnoy and M. Hagler
Texas Tech Lnyversity, Lubbock, TX 79409
1678 LEEE Thirteenth Modulator Symposium, pp 173-179 (06/1978).

Various high power switches are compared with rajard to their
capabilities in terrs of maximum hold-off voltage, peak current,
p:lse recatition rate, current rise time. coulomb handling capability
and lifotima. The specific switches considered are thyratraons,
silicon controlled rcctifigrs (SCR's), vacuum tubes, ignitrons and
spark gars. Information far this study was obtained from tha open
irtorature. Emphasis is placed on & switches capability te nancdle
-ated voltagae and current simultaneously. 0 Refs.

Primary Keywords: Review; Thyratron; Thyristor; Vacuum Tube; Ignitron:

Spark Gap
COPYRIGHT: 1978 IEEE. REPRINTED WITH PERMISSION
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{SWITCHES, CLOSING, PULSE GENERATORS)

‘Thyratrons: Capac e)

HIGHM-POWER, HIGH- REPEYXYION RATE PULSER FOR PHOTO-IMPULSE IOMIZED LASERS

V.E. Merchant. H.J.J. Seguin and J. Dow

University of Alberta, Edmonton., Alberta, Canada

“he Review Of Scientific Inatrumants, Vol. 49, No. 12, pp 1631-1636
(1271978) .

The design and operational parameters of a high-power pulser
suitable for a photo-impulsa ionized laser presentad. The
relatively compact device utilizes a ceramic thyratron in a triggered
resonant charging circuit, Efficient oparation at repetition rates up
0 40 kHz, with pulsed powers ’xcess of 2 MW and average powers of
sovaeral kilowats has been achieved. 9 Re

Primary Keywcrds: Thyratron; Coaxial Hount, Lou Inda:t-nco. Compact
Construction;: Low Energy: Rep-rat
COPYRIGHY- 1978 AMERICAN INSTITUTE OF PHYSICS, REPRIN ED MWITH
PEPMISSION
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{SWITCHES, CLOSING: BREAKDOWN STUDIES)
(Vacuun Gaps, Electrical: Vacuum, Electrical)
ELECTRON CURRENT IN DELAYED YRIGGERING OF HIGH-VOLTAGE, HIGH-VACUUM
PULSED DISCHARGES
8.1. Volkov, V.B. Glasko, A.I. Dmitriev, A.B. Korshunov and E.M.
Raikhrudel
Mascow State University, Moscow, USSR
Seviet Phys-cs-Technical Physics, Vel. 16. No. 10, pp 1710-1716
(04/1972).
Trans. From: Zhurnal Tekhnicheskoi Fiziki 41, 2159-2166 (Qctobar 1971)
A modael for the disintegration of metal vapors 13 used to find the
maximum density cf the electron beam impinging on the anode in
delayeds trigpering of oulsed discharge in high vacuum. Cemputer
calculations (using an M-20) show that the maxi mum steble electron
current density 1n a cold-cathode tube with a trigoer alectrode s an
order of magnitude creater than the electron current density from »
thermionic cathods (ancde-to-cathode distarce d = 3 cm, voltage drop
betueen the electrodes Us/sub 0/ = 30 kV). These results are found to
agree with experiment. 8 Refs.
Primary Keywords: Vacuum Gan; Metal Vapor; Modeling; Electron Flow;
NUMOrxc.A Calculation; Cold Cathode; Heatad Cathode:
pace Charge Neutralizat
COPYRIGHT: 1972 AHER CAN !NSYITU’E OF PHYSICS» REPRINTED WITH
PERMISSICN
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{SWITCHES, CLOSING)

(Thyratrons}

NEW DEVELOFMENTS IN SUPER-FAST, HIGH-POWER, HYDROGEN THYRATRON SWITCHING

R.€. Caristi, S. Frlaeman. $.5. Merz and D.V. Turnauist

EGLG Inc, Salem, MA 019

1EEE Transactions On Ellctron Devices, Vol. ED-26, No. 10 pp 1627-1638
(10/1979%)

Design criteria for hydrogen thyratrons operating at fast rates of
current rise (di/dt). high anode voltages. and high peak currents
have been theoratically snd experimaentally determined. Tha spproasch
was to divide the invastigation into two tasic areas. The criteria
for achieving hiph ti/cdt were first established at relatively low
voltages. Then the information necessary to incorporate faatures
promoting high di/dt into & high-voltage structure was determired.
The principal factors affecting di/dt are the tuke's efective
inductancae., the nature and rete of the plasea grouth~, and the manner
in which commutation is effected. The inductance cerends on thae tubes
georatry and dimensions. Plasma growth is 5 function of peometry and
963 preissure, and must be controlled 1n a way such that the tubn 18
triggered and then commutates 1n the optimum mrnner for hipghest
di1/dt. Rise rates on the ordor of & few %times 1E]J2 A/ are consrdered
fessible for prorerly designad tubes oparating with anode voltoges of
50 kV and pesk currents of 10 kA. 8 Refs

Primary Kevwords: High di/zdt, High Peak Current; Tube Geometry
Considerations: Currgnt Commutation: Ror-rated
CIPYRIGAT- 1979 IEEE. REFRINTED WITH PERMISSION
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{PARTICLE BEAMS, ELECTRON: POWER CDNDJTIDN]“G. PULSE GENERATORS)
(Generatior: Systems; P lse Forming L
DESIGN 5STUDY FOR AN AURCRA HUDXFI?A‘IGN LEADING TO A 100-TFRAWATY
NUCLEAR WEAPON RADIATION SIMULATOR
A.G. Stewart and G.A. Huttlin
ry Ciamond Labs. Adelp'ns, MD 20723
0L Repe-t Mo, HDI-TM-79-3% (0271979
Avarlatlaey LU AB73359% é
NTIS
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CENERGY STORAGE, MECMANICAL; PULSE GENERATORS)
{Rotating Machines; Rotating Machines)
DETAILED DESIGN, FABRICATION AND TESTING OF AN ENGINEERING PROTOTYPE
CCMPENSATED PULSED ALTERNATOR
W.L. Bird and H.H. Woodson
University of Texas at Austin, Austin, TX 78712
LLL Final Report on Contract W-74C5-EMG-48 (03/1980).

The desion, fab~icatian, and t results of a prototype
compensatac pulsed alternstor are discussed. The prototype
Compulsator is & vartical shaft singio phase alternator with e
rototing armature and salient pole stator. The machine is designed
forlow rep rote pulsed duty and 5 Si1zed to drive a modified 10 cm
Pata arplifier. The load consists of sixteon 15 mm x 20 mm x 112 cm
long xeaon flashlamps connected in parallel. The prototyce
Compuisator generates an opan circuit voltage of 6 kV, 180 Hertz, at
a maxirun design spcad of 5400 rom. At maximum sceed, the inert:
enorqgy stored 1n tho compulsator rotor 1s 3.6 MJ. 1 Refs.

Prima-y Kevwords: Compulsator; High pouwer; lamirated rotor:
Compensating windings: high average flux density;
Timg varying armature circuit
Secondary Keywords: Pulse shaping; Simulat:ion: Magnetic field mapping,
Dasicn notes
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E?HITCNES. CLOSING)

hyra*rons)
THYRATRONS FOS SHORT PULSE LASER CIRCUITS
H. Menown and C.v. Neale
Englrsh Elactric Valve Co Ltd, Chalmsford, Essex, UK
1978 IEEE Thirteenth Modulater Symposium, pp 125-128 (06/1978).

The tonventional thyrairon is 8 unidirect onal switch: therefora
when circurt design demands large current raversals (as in many short
Rulse laser drivers) arc back, or positive 10n sweeping of the snoce
Surface, causes metallic sputtervng which soon learls to a dooradatron
of forward voltage hoid-off. & ~ew range of tubas 1s described which
'8 designed to ac-ovmodate this circuit requirment by storirg plasma
during the forward pulse within & hallow annular ape~tured a-ode
structure. It is shown thst by careful design of the grid/snode
georetry, a form of bi-diractional operation, without loss of forward
voltage hold-off, can be obtained. Information is given concerning
circutts suitabie for operating these thyratrons, principally in
order to avo'd problems dssociated With recovery time. 0 Refs.

Primery Keywo-ds: gbramlc Thyratron;: Bidirectional Operation: Short
ulsn

Secendary Keywords: s Laser Pumi

COPYRIGHT: 1978 IEEE REPRZ”TED HITH PERHISSIDN
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(PULSE GENERATORS)

(Line Type)
A 1200 MEGAWATT VAN-MOUNTED LINE-TYPE MODULATOR
P.A. Corbiere, R.E. Kolibas and J.J. Moriarty
faytheon Co., Bedford, MA 01730
1978 1EEE Thirtaenth Modulator Symposium, op 260-263 (06/1978),

A line-type modulator is describad which operates from a 4160 V AC
source and delivers repetitive 12 kJ pulses to a remote load. The
module and its controls are self-contained in a 45 foot leng
environmantally controlled, trailerable van. The pulser is comprised
of fourteen thyratron-switched modulators. command-charged from a
common scurce and coupled to the load by means of a s'ngle cutput
transformar and cabie. Test eauipment has been develoced which
provides system shutdown and fault identification in the avent of
thyratron malfunction., load fault or charging imbalance. The wmodule
has been operated into a rosistive load at the following levels:
Qutput Voltage - 165 kV, Energy par Pulse - 12 kJ, Pulse Repatition
Rate - 5 .g9le Shot to 25 pps, Burst Duration - 15 s, Pulse Duration
10 microseconds and 20 microseconds. 0 Refs.

Primary Keywords: Line-Type Modulator; Portable; Hydrogen Thyratren;
R|gh Voltage: Svystem Protection: Command Charge:
ular Construction; Rep-rated
COPYRIGHT: 1878 IEEE, REPRINTED WITH PERMISSION
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COMPACT MEGAWATY AVERAGE POWEK PULSE GENERATOR
J.E. Creedon, J. McGowan, A.J. Buffa and S. Schnaider
ECDY, Fert Monmouth, NJ 07703
Rasearch and development technical rept. No. DELET-TR-78-26. 6p
(1171978,
Availability: AD-A065 113,387
NTIS

No abst-act available.
Primary Yeywords: Pulse Generators; Modulators;: High Power
Sacorndary Keywosrds: Burst Modae; PFN{Pulse Forming Networks); NTISDODXA
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CSWITCHES, CLOSING)
(Cas Caps, Electricsl)
LOW INDUCTANCE SPARK GAP SWITCH FOR BLUMLEIN-DRIVEN LASERS
J.W. Keto, T7.D. Raymond and S.7. Walsh
University of Texns at Austin, Austin, TX 78712
The Review Of Screntific Instruments, Vol. 51, No. 1, pp 42-43
(01/1980) .

We report the dasign of & low inductance spark gap switch for
Blumlaein-driven lasers which is highly reliable under conditions of
hrgh recetition rate and high averoge pouwer. The reported scark gap
hos provided reproducible pulse waveforms without maintenance for 1E8
shots 1n & Blumlein-driven nitregen laser. When operated with a
nitrogen-5Sf/sub 6/ mixture in the laser tubae, this laser provided
paak pcwars 1n axcess of 3 M4 at 5-Hz repetition rate and an sverage
powe~ of 0.5 W at 120-Hz repetition rate. 4 Refs.

Primary Yeywords: Low Inductance: Copper Electrodes: Nitrogen Gap:
nsulator Shield: Rep-rated; Blumiein-line
COPYRIGHT. 1980 AMERICAN INSTITUTE OF PRYSICS, REPRINTED WITH
FERMISSION
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(SWITCHES, CLOQlNG)
(Thyratrons
HIGH RAIE OF RISE OF CURRENT PULSE GENERATION USING LOW COST GLASS
ENVELOPE THYRATRON
L. Snelling (1), B P. Newten (1), A, Andrcus (2) and 1. Littlewood (2)
) Engliah Electric Valve Co Ltd., Chelmsford, Essex., UYL
) Clarendon Lab. Ouford, UK
76 1€tFf Fulsed Powar Conference Frocemdings., Paper I8-3 (11/1976).
The front edge switching capability of glass thyratrons can be
extanded many times by specral re-ontront mountings and draive
eircurts. The paser 1s & practical approach to the problems i1nvolved
ard contains msunt - ng details and circuits for spacific tubes, along
with soma general theorv. Detarled results are described of an
exper mert which compares thae switching capabilities of spark gaps
ang glass tryratrons whon used to discharge currents through a lasing
med LM tuch AS 2 Saeliym, Aitrogen mixtura. 0 Refs,
Primery Koywerede GCinns Thyratron, Faet Current Rise: Pulse Cenerator;
Srod

M ode
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(PARTICLE BEAMS, ION; FA!Y]CLE IEAHS ELECTRON)
(Generation; Terget Interactio

DIELECTRIC GUIDE CONTROLLED COLLECTIVE IOM ACCELERATION
Spire Corp, Badford, MA 01730
AFHL Report No. AFWL-TR-77-248 (02/1980).
Availabilrty: AD 2085996

NYL

Experimants porformed at Spire and at NRL have demonstreted
dielectric guida controlled collactive ion acceleration. Control of
the phenomenon has bacn estsblished by varying the elactron beam
parametars or guide guometry. Specifically, it has boen shown that:
Total electron current must axceed the space charge limit; & minimum
elactron current density is required; increasing guide langth
ssuming the elactron beom can propagate to the and) increases ion
9 guide radius 8t constant electron currant
rgy; and, the energy or charge deposited per unit
of wall controls the velocity of propagation of the electron

beam front and, therafore, the enargy of the ions. NRL VEBA results
showed that: Dielectric guide controlled colle va ion acceleration
is effectiva at higher electron beam aenergies; an elactron beam with
current pinched on axis is more wfficient for ion acceleration; and
m?gd;n? the surface cf the guide can control the beam front velocity.
ofs.
Primary Keywords: Ynconvantional Accelerators; Collactive Effect
Acceleration; Dielectric Guide Control
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(FULSE GENERATORS; ENERGY SYDRAGE CAPACITIVE)
(Capacitor Banks; Capacitor Banks)
A 230 K3 PULSED POWER SUPPLY
R. Winje
fermi Naotional Accelerator Lab, Batavia. Il 60530
XE%gsT;;nga:tvons On Nuclear Science, Vol. NS-22, No. 3, pp 1317-1320
/71875>
The Mason Focussing System (Horn), consisting of two single-turn
codxial structures. in which circular magnetic fields of varying
intansity are produced, and » 230 kJ pulsed power supply have
recently been built and operated at Fermilab. The development and
construction of the power supply and its related control system 13
repnrted in this papar, whila » companion paper published in these
precese”ings reports on thoe design and development of the magnotic
structure (horns) and the interconnecting transmission lina. The
capacitor discharge series resonant network was chosen because of the
ability to generate tha reauired high current at a relatively modest
voltage. Ignitrons are used as the switching elaments. A dual set of
ignitrons and their controls are connected to tha capscitor bank
which allows the time-shared operstion of the power supply into two
loads without the necessity of mechanical, high-current switching.
The alternate load for the power supply ts a test ares where
developmant work on new horn system componants is carried out. The
power supply i3 located outside the Neutrino Laboratory Target Hall
whare the camacitor bsnk and ignitron switches are safely positioned
in an isolatad room. The associated support equipmant is adjacent to
the bank room. 2 Refs.
Primary Keywords: Sor\es Resonant Network: Capacitor Discharge:
1o ron Switch; Crowbar; Modular Construction
COPYRIGHT: 1975 !EE:. REPRINTED WITH PERMISSION
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(PULSE GENERATOIS)
(Capacitiv
CONSTARTY PULSE ENERGY POWER SUPPLYYEOR A HIGH REPETITION RATE LASER
S

C.C. Lo and B. Fan
Lawrence Berkeley Lab. Berksley CA
The Review 0f Scientific Instruments., Vol. 47, No. 1, pp 63-65
(01/1976).

A pulsed power supply system with conatant pulse enerpy has been
developed to drive flas''lamps in a 0.5-5 pulses per second Nd:glass
laser. By using & stable, sbsolute reference voltage source to set
the trigger level., the energy discharged through the flashiamps 13
kept constant despite pulsing frequency change, Powaer line
fluctuation, and minimum DC power supply regulation. The concept can
be expunded or adapted to operats other similar systems. & Refs.

Primary Xeywords: Capacitor Charging: Excellent Pulsae Repeatability:
Slow Discharge: Output Puls.. Rep-rated
Secondery Keywords: Mdi-glass Laser Pumpin
CCPYREGHT: 1976 AMERICAN INSTITUTE OF PHVSICS. REPRINTED WITH
PERMISSION

(DIAGNCSTICS AND l“i?iuﬁ!"‘hYIUN)
tComporent Testing
EmP SUSCEPTIBILIYV OF INTEGRATED CIRCUITS
C R, Jevkins and D.L. Curgin
8C™ Corp. Albuauerque, KM 37106
L1EEE Trarsactions On Nucleaor Science., Vol. N5-22., No. 6., pp 2694-2499
(12/7197%,

This paper summarizes the resuits of & major test program which
1nvolved the measurement of the pulse power failure threshelds of 41
'ntegrated circu:t types, representing sever logic families. The
pulse widths used 1n these tests range from D.1 microsecond to 10
microseconos. The failure thrashold data have Yeen groupad by logic
family and test terminel to form failure cotego-res. A simple failure
model has boen develsnad which is useful in predicting the failure
thrasholds of untested devices. 9 Refs

Primary Keywords: vavt.l Integrated Circuits: EMP Teating; Failure
Modes: Microsecond Pulse Widths: Modeling
COPYRIGHT: 197% IEEk. REPPRINTED WITH PERMISSION
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(PARTICLE BEAMS, ELECTRON)
(Generation
PULSED HXCROSECDND HIGH-ENERGY ELECTRON BEAM ACCELERATOR
T.H. Martin and R
Sandie La's, Alhuunorqu.. NH 87115
The Ravie. Of Scientrfic Instruments, Vo]. «7, No. &, pp 460-463
(0641976 .

Electron beoms dalivaring up to 60 kA et 1.5 MV with pulse
duretions cf 0.5-1.5 microsezonda were obtained by connecting a
lew-inductence Marx generatcr directly across a vacuum diode. Beams
with up to 64 kJ end conversion efficrencies up to 31% from Marx
energy into electron besm eneryy were obtained. 11 Refs

ary Keywnrds: Marx Generator: d Emission Diode; 1.5
Micrasacond Pulae Length; No Intermodiote Store
COPYRIGHY: 1976 AMERICAN INSTITUTE OF PHYSICS, REPRINIED WITH
PEPMISSION
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{PULSE GENERATORS)
(Capacitor Banks)
AN INEXPEMSIVE PULSED PDWER SUPPLY FOR A SEPTUM MAGNET
W.F. Praoy
Argonne National Lab, Argorne, It
!EEF Transactions On Nucienr Science. Vol. NS-22, No. 3, pp 1307-1310

06,1875).
A 16 microhenry, 6 milliohm septum magnet load must be pulsed

tile extrecting beam from the 200 Mev booster of the 2orc Gradient
3ynchrotron (2GS). A power supply was desigred for this purpose thet
¢on celiver approximataly 2 ms wide, half sine wave pulsed with a PRF
of 30 puises por second. The peak current is djustable from 3 kA to
1) kA and repeatable w thin +or- 0.05% by m novel charging
circuit. By providing a transformaer betussn the magnet and the
capdcitor bank, the oversll cost of the systom was reducad to less
than one half of that of a conventional acitor discharge systor. A
high-8 choxo shunts the negativa half wa of the current around the
transformor, tneareby extenoing the jife .np-ctancy of the magnet and
increazing the circuit efficiency. 3 Refs

Primary Keywords: Cnnnc‘(or Bank;: Step-~ doun Transformer;

alf-sinusoidal Wa orm; Inducti i -
COPYRIGHMT: 1975 IEEE. REPRINTED WITH PERQTSSI;N“C fve Loadi Rep-rated
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(PULSE GENERATORS: POWER CONDIT!ONING)
{Line Typo; Saturable Reactors)
GENERATOR PRODUCING NANDSECDNDE:ULSES WITH AN INCREASED REPETIVION

1.6. Kataev and I.I. Rozhkov
Gork'ii Polytechnic Institute, USSR
Instruments And Experimental Techniques, Vel. 17, Ne. &, pp 1037-1038
(68/1974).
Trans. From: T;;?orv i Tekhnika Eksperimenta &, 83-89 (July-August
)

A genorator is described which produces rectangular nanosecond
pulses and is designea for oparation into an srbitrary load. The
principle of contraction of electromagnatic snergy and the fermation
of electromagretic shock waves in transmission lines with ferrite i3
used in the genorator. The power of the output pulses 1s 3 kW, and
the raximuT repatition freauency is 25 kHz. & Refs.

Primary Keywords: Rectangular Pulsc: Thyratron; Ferrite;
Electromagnetic Shock Wave; 3 kW Output Powar;

Rop-rated
COPYRIGHT: 1974 PLENUM PRESS, REPRINTED WITH PERMISSION

323
(XNSULATION, MATERIAL)
(So
.NE RESEARCH IN DISCHARGE SUPPRESSION OF HIGH VOlTAGE CROSSLINKED
POLYETHYLENE INSULATED POMWER C
$. Fujiki, H. Furusawa, T. Kuhara end H. Hatsub.
The Furukews Electric Co. Ltd.. Tokyo, Japan
1EEE trensactions On Powar Apparatus And Systems, Vol. PAS-90, No. 6.
pp 2703-2709 (12/1971).

The main resson why high voltage plastic power cables lead to the
dielectric breskdown i1s consicerad the insulation deterioration which
13 brought abtout by partial discherges within voids and other
anomalies. We have takaen various measures in order to suppress these
partial dischiarges. Then we got an idea that when some
semi-conductive organic material is blended in the insulation
matarial, tho surface resistivity of voids in the insulation and
between the insulation and seémi-conductive layer is reduced. Qur
study besed on this idea produced effectual ults. This p
describes the theoretical analysis., fund axperiments and
application experiments to cables and cal

Primary Keywords. C(rosslinked Polyethylene
Insulstion Deterioration: Semi-conductive Orgln|=

Materiol
COFYRIGHT: 1971 1EEE, REPRINTED WITH PERMISSION
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(FULSE GENERATORS; PONER CONDITIONING®
(Capacitive: Pulse Transformers)
A NOMINAL ONE-MEGAVOLT, PULSED POWER GENERATOR
T.H, Martin

Sandia Labs, Albuguaraua, NM 87115
1EEE Transactions On Nuclear Science, Vol. NS-18, No. 3, pp 104-185
(0371971
A pulsed voltage genarator, called Frizz, has bean designed and
constructed ot Sandia Laboratories snd is now being used @s & voltege
source for breakdown studies of various materials. Friz: gensratas »
nominal 100 ns pulse of variable rise time from 5 to 50 ns across &
vacuum chomber in which dialectric test samples are placed. 4 R
Primary Keywords: Variable H\so T\nq snr\ns Inductor: Spark Gap;
Cacacitor En Store; Pulse Transformer
COPYRIGHT: 197} IEEE, REPRINYED HIYH PFRHISSIDN

333
CBREAKDOWN SYUDX[S)
(Gas, Optical)

CrTICeL BQEAKDOHN OF CCMPRESSED GASES BY CO/SUB 2/ LASER RADIATION
K.G. Basov, T.M. Belerov. V.&. Danilychev, 0.M, Kerimov and I. B. Kovsh
F.N. labedav Phwsics Institute. Academy of Sciences of the USSR,

Moscow. USSR
Soviet Physics JETP, Vo). 36, No. 6, pp 1061-1063 €06/1973).
Trans. From: Zhurnal Eksperimental®’noi i Teoreticheskoi Fiziki 63,
2010-2014 (December 1972)

The breokdown of compressed gasas by CO/sub 2/ laser radiation was
investigated theorntically and exparimentally,
breskdoun ( 30 atm) drff
low-pressure gaoscs. the threshold flux density and the energy of the
radiation, which were decreasing functions of o at low pressures,
increased with o at high pressures. The pressure dependences of the
thresnoid density and energy of the radiotion were diffarent for

molacular and atomic goses. 10 Refs
Prirary Keywords Volun- Breakdown; Several Gnscs. 30 etm Pressure
ge: Moleculor Goas; Atomic Gos; Experiment, Theory
COPfRIGHT: 1973 AHERICAN INSTITUTE OF PHYSICS, REPRXNYED WITH
PERMISSION

b

. A



Falia o

33s
(PULSE GENERATORS: POWER CONDITIONING)
(Reviaws: Pulse Formirg lLinres)
PULSED POWER GENERATORS
L.S. Levine and M.G. Ury
Naval Researcn Lab, Washington, DC 20373
1EEE Transactions On Nuclgar Science., Vol. N5-20, No. 1. pp 56-662
10271973).

Pulsed power generators are capable of delivering as much as
regajoules of energy in pulses of 100 nsac or less. A brief review of
the technological approach to this problem is presented as waell as
the description of three different devices: Gembie II, AURORA. and e
small laborato~y device designec at NRL. 21 Refs

Primary Keywords: Review; Marx Generator: L-C Generator: Blumlein
tine: Pulec Forming Line; Gamble II; AURDRA
COFYRIGHT: 1973 IFEE. REFRINTED WITH PERMISSION
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(PARTICLE BEAMS, FLECTRON; PULSE GENERATORS)
(Generat:on: Reviews!
FULLED FOWER TECHNOLOGY FOR CONTROLLED THERMONUCLEAR FUSION
L.5. Levire and 1.M. Vitiovitsky
Naval Research Lab. Washington, DC 20375
1ELE Transactions Cn huclear Science. Vol. NS-18, No. &, pp 255-264
(9671971,

Cver the past fow yesrs, the technology of pulsed power gensrators
has been developed to the level where it is possible to produce
pcuers on the order of 1E12 W for times on the order of 1E-7 sec.
Such generators are most commonly utilized to produce intense
relativizt-c electron beams, and this paper briefly surveys thea
ex st rg «tate of the art of generstors and relativistic beams. As
axamp,9s, recent work at NRL 13 considered in some detail. Firally,
ceve~al potential applicstions of this techrology in controlled
“Lsion research will be d-scussed. 33 Refs

Primary Key.ords: Relativiatic E-besm; Raeview: Marx Generator; Pulse
“erming Line: Field Emission Diode; Drift Tube
T2PYRIGHT 1971 1'F€, REFRINMTED WITH PERM[SSION
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{PULSE GENERATORS: ENERGY STORAGE. CAPACITIVE)

(lavaciter Banks; Cacacrtor Banks)

PULSE GENERATOR PRODUCING A HIGH-POWER CURRENT

A.M. Andrianov, V.F. Demichev. G.A. Eliseav, P.A. Levit, A.Yu. Sokolov
and A.K. Terant'ev

Instruments And Experirantal Techniques., Vol. 14, No. 1. pp 126-126
(6271971).

Trans. From: Pribory i Tekhnika Eksparimanta 1, 112-116

t{Janvary-February 1971)

A caspacitor bank made up of 16 low-induction XMK-30-8 cepacitors
is describad. For & comparatively low energy capacity of 358 kJ the
bank has an intrinsic oscillatory pulse power of 1.4E11 W and a
short-circuit current of 3.5 MA, Low-inductance vacuum spark gaps
serve as the current commutators. 5 Rafs.

Primary Keywords: Copacitor Bank; 58 kJ Stored Energy; 1E11 W Output;
3.5 MA Short Circuit Current; Yacuum Spark Gap; Low

Inductance
COPYRIGHT: 1971 PLENUM PRESS, REPRINTED WITH PERMISSION
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(SWITCHES., OPENING)

(Plasma Erosion)

PLASMA ERDSION SWITCHES WITH IMPLODING PLASMA LOADS ON A MULTITERAWATT

PULSED POWER GENERATOR

R. Stringfield. R. Schnaider, R.D. Genuario., I. Roth, K. Childers, C.
Stallings and D. Dakin

Pnysic International Co, Sen Leandro, CA 94577

Jaurnsl Of Applied Physics, Vol. 52, No. 3, pp 1278-1284 (03/1981).

Plasme erosion switches have been fieldaed on the PITHON genaerator

during imploding plasma expariments. Theta pinch plasma guns were
used to inject carbon plasmas of densities in the range of 1E12 -
1E}% cu.cm. betwesn the slectrodes of the vacuum .r feed region,
upstream from an imoloding plasma load. Currzn® monitors indicated
that the erosion asw:tcheas carried substantial current early in time,
divarting i1t from the load. L& in the pulse the erosion switchas

transferring the cur t to an imploding plasma with the

t rise time at the load. Associnted

r rise time was an improvament in the quality of the
plesms implosions. The results of varying the density and total
number o¢ particl @s in the plasma of tha switches are prasented with
ragard tc the effect on the current along tha vacuum feed and on the
behavior of vacuum flowing electrons. 5 Refs

Primary Xeywords: Plesma Erosion Switch: Opening Switch: PITHON;

Fast-riae: Experimant; Yheory: Plasms Donsity

Dupendance
COPYRIGHT: 1981 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION
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{PULSE GEMERATORS)

{1linae Type)

MIGH-VOLTAGE PULSE GENERATOR FOR WIRE SPARK CHAMBERS

Y.0. Karpekov, G.P. Ma ov, Y.N. Simonov and V.P. Sugonyaev
GFAE Atomic Energy Institute, Moscow. USSR

(8171975,

Availability: 1FVE-PEF-75-130

NTIS

A HY pulse generator for power supply of wire spark chambers with
pulased hydrogen thyratron and discharge lina in the end cascade is
describad. The generastor forms the pulaes of negative polarity with

aley of sbout 100 nsec with respect te the triggoring

reation 89:361077)

h-voltege Pulse Generators: Wire Spark Chambers;

v Circuits; Design; Pulse Rise Time; Pulsa
Shapers. Tebles: Thyratrons; Timing Propertias

Secondary Keyworda: [N RUSSIAN, ERDA/440]104: USSR, NTISINIS

Drstributron Restriction U.S. SALES ONLY.

Primary Keywords:

o
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(PARTICLE BEAMS, ELECTRON: BREAKDOWN STUDIES)
{Ceneration; Vacuum, Electrical)
ELECTRON BEAM GUN SIMULATION

T.E. Seringer and W.J. Sarjaant
Los Alamos Kational Labs, Los Alamos, NM 87545
L45L Report No. E-D0-740-80 (01/1981).
Avarlabrlity: E-DC-74C-890

LASL

. A numerical simulation of a small, hot-cathode elactron besm gun
is presented. Since the time required for ¢t electric fisld to
propagate inte the structure is short comp. d to the pulse widths of
interest (a few nanoseconds compared to 5-200 microsecond pulse
widths}, alactrostatic field and potential calculations are made and
sprce charge 33 ignored. Calculated E-field and potential plots are
shown, along with oquipotentral and electron trajectaory diagrams.
Agreement with experiment 13 good. Suggestions aru presanted for
improving beam uniformity and increasing breakdown potential in
similar devices. 2 Refs.

Primory Kevwords: Kot Cathode: Leng Pulses; Simulation; Frels Plots;

Electron Trajectories; Laplaces Equation

Socendery Keywords Leser Pumping: Continuous Cathode Voitege

392

CINSULATION, MATERIAL; BREAKDOWN STUDIES)

{Gas; Gas, Electrical)
A CIRCUIT WHICH PREDICTS AND DIVERTS FLASHOVER FROM A LONG AIR GAP
Jarvis-Hunte~

Marchwood Engineering Lab, Southsmpton, UX

The Review Of Scientific Instruments, Vol. 45, No. 3, pp 403-40S
(0371976).

A fast. rugged, eluctranic circuit is described which predicts an
impending switching surge flashover in & long air gap and diverts the
drscharge energy into a triggered hypass gse. Prediction is based on
the emount of charge injected into the gap by the high volta
electrode. A protective gap could be designed which would operste
only if the 1nsulation being protectec were zbout to fail. This could
significontly improve the techntaues of insulation coordinstion end
has important implications for studies of the mechanisms of the long
spark 2 Refs.

Primary Keywords: Air Gap; Self-breakdown; Bypass Gap; Displacement
Current; Corona Currant; Current Detection;
Breakdown Prevention

COPYRIGHT: 1974 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH

PERMISSION
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(PULSE GENERATORS)
{(Systems)

A GENERATOR FOR STARTING ACOUSTIC CHAMBERS
V.N. Afanas'ev, 0.N. Kryzhanovskii, P.1. Lebedev, ¥.I. Orsl'chikov and
Yu.F. Tomashchuk
Institute Of Theoretical And Experimental Physics, Moscow, USSR
instrurents And Exoerimental Tachnigues, Vol. 16, No. 5, pp 1427-1429
€13/1973).
Trans. From: Pribory i Tekhniks Eksperimenta 5, 111-11&
{September-October 1973)

A gencrator is described for starting acoustic chambars using »
TGI1-10C0/25 thyratron as the commutating eloment. The overall delay
of the circuit is approximately equal to 160 nse the maximum
oparating freauency. whick is determinad by the high-voltage
rectifiars, is approximately equal to 50 Hz. 3 Refs.

Primary Keywords: gcl-v sonoratucn; 5 kV Operating Voltage: Thyratron;
ep-rated

Secondary Keywords: Acoustic Spark Chamber
COPYPIGHT: 1974 PLENUM PRESS, REPRINTED WITH PERMISSION
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{SWITCHES, CLOSING)

(Thyratrons)
A MULTIGAP, DOUBLE-ENDED, HYDROGEM THYRATRON
H. Menown end B.P. Mawton
English Electric Valvae Co Ltd, Chelmsford. Es s UK
ITEEE 1973 Eleventh Modulator Symposium pp. 232-235 (09/1973).

This paper discussas the limitations of conventional ceramic
thyratrons with regard to inverse voltage and describas a
double-ended, multipap thyrastron cspable of conduction in beth
directions. This new davice bahaves as a triggered, bidiractional
switch and so improves commutation and simnlifies circuit design.
Methods of triggaring. excitation and protection are described. 0
Refs.

Primary Kevwords: Multigap Thyratron; Double-anded Thyratron;
Conduction In Both Directions
COPYRIGHY: 1973 1EEE. REPRINTED WITH PERMISSION
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{ENERGY STORAGE)

(Raviews)
CONTEMPORARY CAPACITIVE ENERGY STORAGE SYSTEMS
E.L. Kemo
los Alamos Nationsl Labs, Los Alamos, NM 87545
1£EE Transactions On Nuclear Science, Vol. N5-20, No. 1, pp %46-451
(8271973).

Capacitive anergy storage is one of the oldest forms of enargy
storage for rulsed power requirements. Most snergy storage cepacitors
are made of Xraft paper and aluminum foil and impregna with castor
oil. A tynp'cal copacrtor stores acproximately 3000 joules at voltage
ratings of 5 kV-100 kV. Two types of switches a vsed for capacitor
bank suitching, ignitrons and pressurized spark paps. Ignitrons ara
commercrally available. have a wide voltage operating range and are
easy to trigger. However, they ere lLimited to approximately 20 kV for
most applications and they will prefire. Spark geps can be designed
for raelioble oneration at aimost any voltage lavel but they ere
rarely commercially evalable. Most spark gaps do not operate
satisfactortly balow 50% of their dasign voltaga and they reauire a
mora complicated trigger system than irgnitrons. Low inductance
coaxinl cable has been daveloped for capacitor bank transmis
svatenms. It 13 relatively inexpensive and commarcislly avai
Parallel plate transmission lines can be designed to accumula
amounts of current and conduct i1t to a concentratad load but c
attention must be given to the contsinment of the magnetic ferces
involved. 9 Refs.

Primary Keywords: Capacitor; lgnitron: Srerk Gap; Coaxial Ceble; Strip

Line
COPYRIGHT: 1973 IEEE, REPRINTED WITH PERMISSION
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(PULSE GENERATORS)
(Reviews)
DESIGN CONSIDERATIONS FOR SUPER POWER PULSE MODULATORS
D.L. Pruitt
RCA Corp, Moorestown. NJ 08037
1E€E 1373 Eleventh Modulator Symposium (09/1973),

Design criteris s-e discusaed which are particularly pertinent to
super power ertificial line-type modulators. A sample de ign is
illustreted which uses ¢0 hydrogen thyratron switch tubes in 30 unit
modulators to supply 2.5 gi1acwatts peak power and 10 megawatts
average power. A concept physical lavout 13 shown for the sample
design. 0 Pefs.

Primary Xeywards:

Lun.‘!vpo Modulator: Design Considerstions: Surer

Pou- Thvratro Spark Gap; End-of-line Clipper:
2% enaformar; Chhrging Network
COPYRIGHY: 1973 XEE . .E"ANYED WITH PEPMISSIONM
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’PAR’!C'E BEAMS, ION)
{Ganeratien)
PULSED 10N DIODE EXPERIMENT

D.S. Prono., J.W. Shearer and R.J. Briges

Lewrence _i1vermore Lab, Livermora, CA 94550

Physical Reviews Letters, Vol. 37. No. 1. pp 21-25 (07/1976).

Exca-.ments in 100 gencration with & reflex-diocde are presented.

Tre Qi 11 generator wes used Yo gencrate 1on b 1th total ion
current up to 150 kA. Two mocdes of operation w The first 50
nsec of operation are as a normsl] diode, then t impedance drops
teccompanied by ion flowx). An explanation is given for this behavior,
12 Refs.

Primary Keywords:

lon Diode; 300 kV Voltage Range: Reflex-triode:
Experimant;: Theory; Magnetic Stabilization; Several

Anode Foils
COPYRIGHT: 1976 THE AMERICAN PHYSICAL SOCIETY
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(PULSE GENERATORS; SWITCMES, CLOSING. PDHEI CONDITIONING)

(LC; Thyratrons; Pulse Forming Netw

GENERATION DF HIGK CURRENT, LONG DURAY!DN RECTANGULAR PULSES

P.E. Faugeras, H. Kuhn and J.P. Zenasco

CERN, Prevessin, France

IEEE 1972 Eleventh Modulator Symposium pp. 23-28 (09/1973).

The sxcitation of the fest pulsed kicker magnets foreseen for the

CERN 400 GeV proton synchrotron requires rectangular pu
current emplitude of 3000 A to 10000 A, a pulse duration
betwean 1 and 26 croseconds, and short rise and 1t
pulses are ge d by a LC ladder network
switches. Sever. Winds of switchas have bean tast multigap
thyratrons of stendard design, & composite switch called thyragnitron
and wade of & normal thyratron by-psssed by inn|!rons. and finolly
special thyratrons with & second cethode sssembly in place of the
usual anode. Experimental pulse shapes end results of 1-9- tlsts for
these d:fferent sw:tches ars presented and discussed. 8 Refs.

Primary Keywords: LC Generator; Multigap Ignitron; Yhyratron:

Yhyrngnitron: Life Tast; PFN
Secondary Xeywords: otan Synchrotron
COPYRIGHT: 1973 IEEE. REPIINIED WITH PERMISSION

.13
(ENERGY STORAGE, CAPACIYIVE)
(Caracitors)
VOLTAGE INDUCED CAPACITANCE FLUCTUATIONS IN A COMPRESSED GAS, HIGH

OLTAGE CAPACITOR
J. Runais and D.E. Brown
Nationsl Measurment Lab, Sydney. Australia
Journal Of Physics E: Scientific Instruments., Vel. 8, pp 16-17
(01/1975).
Capecitence fluctuations of the erder of a few parts/million have
been observaed in & 333 kV cepacitor after operating at 300 k¥ for 30
ain. It has been concluded thet the capacitan luctustions are due
to convection of the compraessed CO0/sub 2/ gas, ceused by dielectric
hesting of the insulating walls. 0 Refs
Primary Keywords: Compressed Gas Capacitor; CO/sub 2/ Dielectric:
Guard Electrode; Capacstance Fluctuation; 300 kv

Voltage Range
COPYRIGHT: 1973 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION
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(SH!TCNES. ClﬂslNG)
(Thyratro
¢ IRENY DISTRIDUTION DVER THE SURFACE OF THE ELECTRODES
THe DISCNARGE v HYDROGEN TMYRATRON DURING A PULSE
A.M. Iskov’ shvv. Vu E Nesterikhin, L.3. Rukevich, V.I. Sekerin and
.D. F
I.L|n En:?n .rvn' And Electronic Physica, Vol. 17, MHe. &, pp 798-1002
4/1971)
‘o E:pl:vmonts wars parformed in which the current distribution over
elactrode surfaces in a hydrogen thyrstron was examined. Pulses
applied to the device lasted 30 microseconds wi current varying
from 200 to 2400 A. Migh-spesd photopraphy was used to note thet the
current st the enode for s filament which rotated around the tube
during the pulse. Current st the csthode did not change during the
pulse. Hydrogen pressure u.’u.‘:° v.r|.d"durln? \h.ctc::: 3 Rets.
Thyratron igh-power; Nonuniform Cur
Primary Reyuords: DI:!:vbuQ;BN.'G'Id Distribution; Anode Diatribution;
Hov-no Curr-nt Filament; Currant Variation: Prassurs

ot
COPYRIGHT: 1971 PERGAPON rnsss
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(SWITCHES, ctnsxuo)

(;:E';gi oF NYDIOOEN THYRATRONS AS MIGH SPEED. WIGH VOLTAGE RECTIFIERS
M. Menown and G.J. Scoles

English Electric Velve Co Ltd, Chelmsford, Esasex, UK

IEEE 1973 Eleventh Modulator Symposium pp. 236-238 (09/1973).

The nacessity for a high forward currant, fast reverse recovery
diode arose during the design of @ thyratron test modulator. This
paper describes how such a diode can be obtained by the use of
hydrogen thy rons in & parallel assembly. 0 Refs.

Primary Reywords: N| h-voltuvl Rectifier: Mydrogen Thyratron; High
nt; Very Fast Switching
COPYRIGHT: 1973 ltEE lEPllNTtD WITH PERMISSION
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(PULSE GENERAYORS)
{(Line
1NVIATRON GENERATG! THAT PRODUCES RECTANGULAR PULSES MAVING A SMOOTHLY
CONTROLLABLE LENGTH
R.5. Tebachnik

Instruments And Experiments] Techniques., Vol. 16, No. &, pp 1124-112¢
(08/1973).

Trans. From: Priborv i Tekhnika Exsceriments 4, 120-122 (July-August
1973%)

The circuit of a powarful generator producing rectangular pulses
ed which is implement using pulsed hydrogen thyrstrons
with partial discherge of & storage canacito The circuit allows

rectangular pulses to be obtained having a lesding edge duration of
approximataly 0.1 microsec for outuput currerts of up to ters of
emperes and voltages of up to several kilovolts and allows smoath
control of the pulse length from severs] microseconds to several
milliseconds. & Refs.
Primary Keywords: Rectangular Pulse: Thyratron;
H|crosncond-n-ll-s-:nnd Pulse Duration: Capaciter
Bonk; Pulse Shop:!
1974 PLENUM PRESS. RFPRINYED WITH PERMISSION
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(PULSE GENERLTORS)
{Cacacitive)
THYRATRON GENERATOR WHICH PIDDgCES SIGN VOLTAGE LONG PULSES FOR
GH-0HM LDAD
L.Z. Gogolitzyn and A.V. Senik
Leningrad Elactrical Engineering Institute, USSR
Instruments And Experimental Techniaques. Vol. 15, No. 3, pp 1397-1398
(1071972). .
Trans. From: Pribory i Tekhnika Eksperimenta 5, 97-93
{Septembar-October 1972}

A thyratron generstor which shapes rectangular Pulses heving an
amplitude of up to 20 kV across & high-ohm load of 1E4 to 1E6 ohm is
described. The length of the pulse is controlled smoothly in the
range from 20 to 2000 microsec. The duration of the lesading and
trailing edges is 1 microsec. 1 Refs,

Primary Keywords: Capacitor Pulse Generator; Megachm-load Impedance;
20 (33 Outpu(, 20 2000 Microsecond Pulse Durationi
ectangular

COPYRIGHT: 1973 PLENUH PRESS. REPRXNYED WITH PERMISSION
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(PULSE GENERATORS; SWITCHES, CLOSING)
{Reviews; Thyratrons)
VERY HIGH FREQUENCY PULSE GENERATORS USING HYDROGEN THYRATRONS
B.P. Newton and G.J. Scoles
English Electric Valve Co Ltd, Chelmaford, Essex, UK
I1€EE 1973 Eleventh Modulator Symposium pp. 162-166 (09/1973).

Two circuits ara described which have been developed to provide
high voltage pulses at repatition rates up to 200 kHz. Mention iw
nade of fast recovery hydrogen thyratrons capable of operating in
these circuits. 0 Refs

Primary Keywords:

COPYRIGHY:

Dnsvgn Considerations; Thyratron: Very High
atea; Braok Modulstor; Pulse Trensformer
1973 IEEE REPRINTED WITH PERMISSION
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(POWER CDNDIT]ON!NG)
(Pulse Forming Lines
A FAST HIGH VOLTAGE PULSE GENERATOR
J.W. Jack snd T. Smith
Univarsity of Aberdeen
Journal Of Physics E; Scientific Instruments, Vol. 6, pp 17-19
€01/1973).

This note describes a fast high voltage pulse generator using @
thyratron switch and ¢ ial pulse forming lineg. It is capable of
producing o Pulse with an smplitude of up to & kV for a duration of
40 ns and i3 suitable for continuous operation over periods of
several hundred hours at a reprtition rate of 50 Mz. 12 Refs

Primary Keywords: Pornlxnl Coaxial Cables; Low Imn-dan:.. Fast Rise
kV Qutput Voltage; Thyra
1973 TNE INSYITUIE OF PHYSICS, REPRINTED HX'N PERMISSION

COPYRIGHT :
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{PULSE GENERATORS)

(Capacitive)

A HIGH-VOLTAGE PULSE GENERATOR FOR SPARK CHAMBERS IN SPACE

A. Belduin, 7. Lund and R. Madey

Kent State University, Kent, OM 44242

Nuclear Instruments And Methods, Vol. 101, No. 2, pe 363-376 (06/1972).

The design and performance charecteristics of @ high-voltage pulse

sensrator for use with spark chembars in spaca are described. In
order to minimize power consumption, the pulae generator is designed
around a cold-cothode thyratron. The complete pulse generator
consists of & thyratron pulser and an avalanche-trans:stor switching
circuit. Included also is a simple maans for spplving a stesdy
clearing field to the spark chambers. The pulse generater can be
triggered at uniform repetition rates up to about 100 per second to
produce nejative pulses with & peak smplitude of tvypicelly 2 kvV. The
observed rise-time is about 3 ns with only streav capacitance loading.

1t saes with the cepscitence loading introduced by

spark-chamber at the output of the pulser. The total delay-time from

the input trigoer pulse to the output pulse is about 140 ns. The

Pulse decays cnpencn(n.lly with @ time constent ol the order of »

particular thyratron selected for this application. Refs.
Primary l'ywnrds Krvtron. Cepacitor; Low Energy; Kl P Alive
Secondary Keywo : Sp Chamber: Space Aoplicat
COFYRIGHT: 1972 NDRTN MOLLAND PUBLISHING CO., REPRINVED WITH PERMISSION

BREAKDOHN STUDIES SWITCHES, CLUSING)
(Gos. Electr yratrons, Materials
DIELECYRIC INVESTIGA'XON oF ELECTR]C DISCNAIGES IN A MERCURY VAPOUR
FILLED THYRATRON
T.4. Bandopsdhyays (1) and V.K. Fark
(1) 6.S5. Institute of Technology
{2) Molker Science College, Indore. India
Internationol Journsl 0f Electronics., Vol. 34, Mo. 2. Pp 253-257
(027/1973).

Experiments sre presented 1n which tha effect of freaguency end
dracharge current on the resl ant imaginary components of the
dielectric constant of mercury vapor in a thyratron are studied.
Freaquencies from 5 kN2 to 300 kH: were used with discharge currents
up to & mA. For low d'scharge currents a of dispersion af the
imag'nary portion of the dv t 120 kMz due probably
to s relaxetion of the dipo

Primsry Kevwords: Thyratron: Mgrcury Vavour: Plssms; Dielectric
Co-atent; Migh Freavency
COPYRIAHT: 1973 TAYLNK § FRANCIS LTD

Indore., India
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(PCWER CONDITIONING;: PARTICLE BEAMS, 1ON)
(Systems; Generation)

FCRMATION OF COMPLEX MAGNETIC CYCLES IN A 7-GEV PROTON SYNCHROTRON
I1.F. Kleopor and G.I. Kugushev
Institute Of Theorstical And Experimental Physics, Moscow, USSR
Instruments And Experimental Techniques, Vol. 14, Ne. 1, pp 12-17

Pribory i Tekhnikae Eksperimenta 1,

(0271971).
Trans. From: 19-2¢
tJaruary-February 1971)

The princioles of designing univarsal systema for controlling
ignitron converters are described. Systems are designed for
successive formatien of main magnatic cvciss with one or tuo smooth
transitions from positive values of the field derivative dH/dt = 4 to
9 k0e/sec to any stipulated value dH/dt <=0 (for slow guiding of the
bearn orto the target}, as well as abridged triangular cycles for
eviracticn of @ proton beam having en energy of approximately 200 MeVv
1n the interval be‘wsen the ms'n cycles. The procedure of forming
such cycles 13 deronscrated for ooncrations of the power-supply system
af 8 ring magnet in a mede of 30 cycles/min. 2 Refs

Primary Yeywords. Ignitren; Semiconductor Switch; Veoltage Fecdback:
dv/dt Feedback: Continuous Waveform
COPYRIGHT. 1971 PLENUM PREISS, REPRINTED WITH PERMISSION
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(FULSE GENERATORS)

(Pulse Fyrm.ng Lines)

S-ORT-CURRENT-2LLSE GENERATOR FOR SUPPLYING SEMICONDUCTOR LASERS

A.1. Ang-ushko

Kazan State University, Kazan, USSR

instruments Aad Experime~tal Techniques, No. 4,

Trens. Frov: Pribory ¢ Tekhnika Eksperimenta &,

1971
The paper describes the circuit of a generator which produces

. mhort rectangular cu-rent pulses for supplying lasers. The circuit
uses tha method of shaping powerful current pulses by mesns of &
dischorge lire. The commutating element of the circuit is a 16I1-19/1
pulse thyratren. The duration of the leading edge cf the pulse is 2-3
nsec fcr a pulse le~gth of approximately 240 nsec. A matching
transformer based on cable sections, which allows the voltage to be
stepped doun and the current to be increased in the loed. is used for
powerful msiching purposes. The turrent omplitude is equal to 50 A
across an eauivalent load of 0.2 ohm. 6 Refs.

Prirary Xoywords: Transmission Line Pulser; Thyratron; Pulse

Transformer; Low Voltage: Low Current
COPYRIGHT: 1972 PLENUM PRESS, REPRINTED WITH PERMISSION

Ep 1085-1087 (08/1971).
121-122 (July-August

65

(BREAKDOWN STUDIES; SWITCHES, CLOSING)

(Gas, Electrical; Thyratrons)

SGME OBSERVATIONS ON ARC POTENTIALS IN HYDROGEN THYRATRON PULSE
DISCHARGES

R.J. Armstrong

Auroral Observatory. Troms, Norway
Censdien Journal 0f Physics, Vol. 30, No. 12, pp 1337-1345 (06/3972).
Expariments are described in which variations in the arc voltage

of h:gh poner hydrogen thyratrons due to changes in pulse langth,
proba voltage., and cethode temperature are examined. Light intensity
changes in & long pulse were alsoc noted. The arc voltsge was found to
be higher whan the thyratron was pulsed when & DL voltage was
applied. Exparimental rasults were found to sgree clesely with
calculations based on the relaxstion propertias of charged particles
in & plasma. 22 Refs.

Primary Keywords: Arc Potential; High Power: Discharge Ralaxation;

Hydrogen; Deuterium;: Post-pulse Paeriod
COPYRIGHT: 1972 NATIONAL RESEARCH COUNCIL OF CANADA
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(SHITCHES, CLOSING)
{lgnitrons)
2X 11 10-MEGAJOULE IGNITRON CROWBAR
F.5. Headly

Lourence Livermore Lab. Livermore, CA 94550
tions On Nuclear Science. Vol. NS-18, No. &, pp 322-330

been irstalled, and is now in operation. It is designed to handle
-hov? three times the energy of the previous array used with the 2X
machine, which has been supplanted by the 2X II. In addition, this
array is expacted to be considerably more relisble than pravious
designs. Furthermere, the floor utilization of tha assembly is
considerably improved, sccess to all components is bettor, end the
overall cost per kilojoule is substantially reduced. Two insulated
1dentical main pulse coils are incorporated in the 2XI1 machine.
Similarly, the crowber array is split into two equal parts, with each
connected permanently ascroas its pulse cotl. 1 Rafs.

Primery Keywords: lgnitron; Crowbar; Design Considerations: Pulse

Extension
COPYRIGHT: 1971 IEEE, REPRIMTED WITH PERMISSION

433
(PULSE GENERATORS)
(Capacitive)
A DOUBLE-TUNED CURRENT GENERATOR WITH ELECTRONIC AMPLITUDE CONTROL
L.A. Kalins, P.A. Novysh end 7.3. Pavlove
Instruments And Experimental Techniaues, Vol. 17, No. 3, pp 742-744
(067197%),
Trana. From: Pribory i Tekbnika Eksperimenta 3. 104-106 (May-June 1974)
A pulsa-current generator (p.c.9.) producing pulses having &
length of 120 microseconds and a halt-sinusoid shape in an inductive
lead at & pylse energy of 30 J is described which contains twe
controlled thyr or switches: one switch in the charging circuit
controls the aw tude., whila the other in the discharge circuit
controla the ph of the current pulse in the load. Specisl
attantion is devoted to the linaar an i r elaments in the
power and control circuits 0f the thyristor columns; th lements
ssse the dynamic mode of the thyristors. Experimental date are
prasented for the p.c.g. Refs.
Primary Keywords: Current-pulse Generator:
Half-sinusoid Output; Thyristor
COPYRIGHT: 1974 PLENUM PRESS, REPRINTED WITH PERMISSION

1250 A Output Current:

466
(SWITCHES, CLOSING)
(lgnitrons)
ROLE OF SILICON CARBIDE/MERCURY INTERFACE IN IGNITRONS

M.J. Zaravb) and Satyam
Indian Institute of Science. Bangalore, India
Journal Cf Physics D; Applied Physics, Vol. 3, No. 8, pp 1286-12389

(08/1970). )

A new model of ignition in ignitron, based on the elactrical
breskdown ¢f the junction betwaen the ignitce (semiconductor) d the
mercury (metal) is proposed. A method of evaluating some of the
ignition craracteristics is also develored. Tha pscer gives a
critical sumrary of the various characteristics of tre ignition
process. The new model is stated and used to explair all the ignition
characteristics. The experimants conducted in support of the various
aspects of this model are also given. 10 Refs.

Primary Keywords: Breakdown Charactarvstics; Modeling; Ignttien Of
Discharge; Junction Breskdown
COPYRIGHT: 1970 THE INSTITUTE OF PHYSTCS. REPRINTED WITH PERMISSION
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(BREAKDOWN STUDIES; DIAGNOSTICS AND INSTRUMENTATION)

(Grs, Electricol: Miscellaneous
SPHERICAL PROBE IN A FLOWING PLASMA
J.6, Androws and D.T. Swift-MHook

Southamoton, UK
Vol. &, No.

Marchwsod Enginearing Lab,
Journal Of Physics A; Ganersl Physaics,
(01/1971).
Ion flow is importent in many laboratory discharges. vacuum
2w’ tches, gas-filled valves, thyratrons and space satellites. A model
is presented for subsonic 'ion flow past a negative spherical probe
immersed in & collisionless ionization-free plasma; a stagnetion
point develops dounstream. Although the floating potontngl piven by
pravious snalyses (which all ssaume spherical symmetry) is
substantially cerrect, there is some dependence on the ion flow
velocity (a e % at M = 0.5). Thus t change in floating pqtqntngl
can be used to measure ion flow. In @ ral, only slight modgf-c. jon
neaeds to be made to low Pressure probe thaories in order to include
. 9 Refs.
o e ear ! Effect On Flow;

Primary Keywords: Subsonic Ion Flow:
Mode surement
COPYRIGHT: 1971 THE INSTITUTE OF PHYSICS., REPRINTED WITH PERMISSION

1, pp 1642~157

Spherical Probe:

1ing; Potential M
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(SWITCHES, CLOSING; PUL?E GENERATORS)

{Thyratrona; Capacitive
SzUARE PULSE GENERATOR WITH PULSES OF LARGE AMPLITUDE AND OF VARYING

DURATICN AND FREQUENCY

Tantitets’0e atomic Physi

natitute omic y3ics,

Instruments And Experimental Tachniques. No. 3, pp 811-816 (06/1970).

Trans. From: Pribory i Takhniks Eksperimenta 3, 136-161 (May-June 1970)

A comporative analysis of series and parallel circuits for

conne-ting thyratrons in pulse generators shows that the agrnllcl
circuit has definite advantages. There is a brief description of »
generator built on the basis of such @ circuit which gives pulses
with an omplitude up to 10 k¥, & repetition frequency of 5-400 cps,
and & duration of 5-300 microseconds. 5 Rafs.

Primary Keywords: Thyratron: Serics Operotion; Psrallel Operation;

Pulsa Shaciag
COPYRIGHT: 1920 PLENUM PRESS, REPRINTVED WITH PERMISS1ON

Bucharest, Rumanias

€27
(PARTICLE BEAMS)
(Miscellenaous)
ESTIMATES ON THE ACCELERATION OF PELLETS BY GASDYNAMIC AND
ELECTROSTATIC MEANS
L.L. Lengya! and W. Riedmullar
Iinatitut fur Plasmaphysik., Garching,
1P Report No. IPP 4/171 (07/1978). "
The suthors use mathematicel models to esti e the maximum
valocity to which a hydrogen pellet could ba accelerated. Using
gasdynamic drog acceleration the maximum velocity was estimated to be
on the order of 100 m/s, Wwhile with pneumatic accelerstion and
elactrostatic accelaration valocities on the order of 1000 m/s were
estimated to be possible. 29 Refs
Primary Keywords: FPellet A;col.ro(ion; Electrostatic Accelaration;

FRG

Gasdynamic Acceleration; Pneumatic Acce ation
478
(BPEAKDOWN STUDIES)
(Gas. Elestrical)
EXCITATICN OF HIGH-PRESSURE LASER MEDIA BY A DISCHARGE TRROUGH AN
INSULATOR
V.N. Ishchenko, V.N. Lisitsyn and A.R. Sorokin

Institute of Samiconductor Physics, Academy of Sciences of the USSR,
Novosibirsk., USSP
Sov. J. Quart. Electron., Vol. 8, No. & pp. 453-457 (04/1973).
Trans. From: Kvantovaya Elektron (Moscow) 5, 788-794 (April 1978)
The authors report a scheme to pump high-pressura laser media by &
discharce through an insulator. The suvitability of al insulation
materisla i3 determined using permittivity and electrical breakdown
strength of ¢t insylator, and pyroceramic is found to be bast for
pulsed discharges. It is found experimentall, thet the E/p of the
discharge can be varied over » uide renge, which could previocusly
only be done using an e-beam controlled pump. Tt was found that both
carbon dioxide ard atomic transition lasers couid be pumped
efficiantly with this method. 7 Raefs,
Primary Keyworcs: Discharge Through An Insulator; Pyroceramic;
Veriation 0f E/p; Pulsed Drscharge

CO/sub 2/ Laser; Atomic Transition Leser
1978 AME®ICAN INSTITUTE OF PHYSICS, REPRINTED W1TH
PERMISSION

Glass;

Secondary Keywords:
COPYRIGHT :

433

(PULSE GENERATORS; SWITCHES, CLOSING)

Capacitive: Thyratrons)

A CERAMIC THYRATROM WIRE SPARK CMAMBER PULSER

8. Friend it Land

CERN, Geneva, Suwitzerlan

Nuclear Irstruments And Mathods, Vel. 65, No. 3, pp 311-313 (11/1968).

A triggered high voltage pulse generator with 1800 A output

capability has been developed for use with wmire spark chambers. It
has short delay and rise times, & high repetition rate and a long
lifetire. 5 Refs.

Primery Kevwords Ceramic Thyrstron: Tetrode Thyratren:

Structure; Fast Rise Tima: Low Trigger Power
1968 NMORTH-HOLLAND PUBLISHING CO., REPRINTED WITH PERMISSION

Coaxial

COPYRIAMT

/0




4«37
(PULSE GENERATORS; ENERGY STORAGE. INDUCTIVE)
(Systems: Systems)
CONVERTERS FOR SUPPLYING PULSED POWER LOADS
N. Rehean (1) and J.7. Broach (2)

(1) University of Minnesota. Minnaapolis, MN
;g) U.S. Amoradcom, DRXFB~EA, Fort Belvoir, VA

EE Transactions On Industry Applications, Vol. IA-15, No. 1. pp 85-91
(02/1979).

There is a growing need for supplying repetitive pulsed power
loacs of incressing magnitudus up to several hundred megawatts or
more in aress of radar, lasers, high-energy physics experiments and
tnermonuclear fusion. The nature of such loads can be expected to bs
a3 diverse as their applications. The pulsed power demands and
corresponding reactive volt-anperes requirements are undesirable from
the freauency and voltace fluctuation standpoint, en for the large
utility power systems. iechniques for supplying large DC-pulse
from & relatively small siza AC generator by ans of inductive
storace and the capscitor commutated converters are presented. A
theo-etica]l basis 13 provided for ansiyzing the converters which
serve to minimize tha effects of pulsed power and correanonding
resctive volt-amperes, Energy trarsfer batween ths storage inductor
and the pulsed load 13 permitted with minimal loss, at & readily
cont-clladle rate 'ncluding the reversibility of power in case of
irduzt've lcads. Use of a sirnle control scheme is shown to provide a
precise lond voltage regulation which ray be a reauirement for
certatn applicatio=s. The great use of these circurts would ba in
sLrpiying lecads w:th pulse durations of a few milliseconds to mary
scccnds or minutes. 9 Refs.

Prirary Keywords: Pulso Gerer.‘ur. Induck:ve Energy Storage;: Capac:tor
wtator; alyst Long Pulse: Rep-rated
COPYRIGHT: 1979 IEEE. REPH!NYED HITN PERHISSION

483
CINSULATION, MATERIALY

(Solid)
SOLID INSULATORS IN VACUUM: A REVIEW
R. Hawley
C.A. Parsons & Co Ltd, Newcastle-upon-Tyne, UX
Vacuum. Vol._ 18, No. 7, pp 383~390 (07/1968).
Th :

sngle of

aclination, alectrode and insulator
arial and surface conditions, length dep nce, sabient prassure.
coatings, and gap conditioning all considered with qualitative
results presented where available. Several suggestions sra made for
ircressing breskdown strength of solid insulstors in vacuum. A
qualitative review of braskdown slong an insulator in vacuum is
presented. 26 Refs.
Primary Kaywords: Sol:d Insulator; Vecuum: Breakdown Phenomens;
Pr.br..kdaun Phenomena; Varistion of Sevarsl
Parameters: Increased Dialectric Strength
COPYRIGHT: 1968 PERGAMON PRESS

499
(DIAGNOSTICS AND INSTRUMENTATION)
(Voltage)
TWO-MEGAVOLY DIVIDER FCR PULSED HIGH VOLTAGES IM VACUUM
D.G. Pellinen and .S Di Cepua
Physics International, Sen Leandro, CA
Ravieuw Of Scientific Instrumants, Vol. 51, No. 1, pp 70-75 (01/1980).
Th:s papsr describes the dovelopment of a resistive voltage
divider to measure oulsed voltages in excess of 2 MV in vacuo for
approximately 100 ns. The monitcr can measure either positive or
negative polarity by changing the low voltage insulator and reversing
the ramainder of the insuletors and gradient ringa. 13 Refs.
Primary Keywurds: Megavalt Pulse Divider: Megavolt Vecuum Divider:
n-gh Voltage Pul!o Divider, Vacuum Insulation: High
ency Div
COPYRIGHT: 1980 THE AH‘R]CAN XNS‘ITUTE OF PHYSICS, REPRINTED WITH
PERMISSION

397
(SHITCHES, OPEMING)
(Machanical)
STUDY OF THE EFFECTS OF GAS FLOW ON THE PERFORMAMCE OF GAS-BLAST
CIRCUIT BREAKERS
H. Kopplin, K. Rolff .nd k. Zuckler
Siemens AG, Berlin RG
Proceedings O!tTh

ltEE. Vol. 39, No. 4, pp 518-52¢ (04/1971).

@ carriaed out at & Stemens laboratory with

ly designed circuit breaxers to investigate tha relationship

n gas 'lou and arc behavior for various shapes and arrangements
nozzles, es well as for different tyres of gos and oressure
conditions. The current, post-arc current, and voltage measuremants
wnere suoolemented by the emoloyment of ontical metheds. By using a
high-speec 3chlieren camers, it was nossible to obtoin valuable
information on the flow characteriatics and density of the ges
surroundng the arc and to eatimate the influence of these quontities
on the arc-quenchina capacity of a breaker. The intesraction of the
electric power system d the nrc could slso be taken into account by
using & dy~emic arc rodel. 7 Rafs

Primary Kevwords: Gas-b t Bresker; Gas Flow: Arc Behavio

Measu nt: Post-arc Current Measuremen

Measurerert
COPYRIGHT: 1971 1FEE, REPRINTED WITH PERMISSION

Current
Voltage

s$13
CDIAGMDSTICS AND INSTRUMENTATION)
tSpazifications)
HIGM VOLTAGE SPECIFICATIONS AND TESTS (AIRBORNE EQUIPMENY)
W.G. Dunbar
Boeing Aerospsce Co, Sesttle, WA 98124
AFAPL Report No. AFAPL-TR-79-2024 (06/1979).
Availabrlity: A?x;C69675

N

Des:gn enginaers rely upor system and componant standards and
speci1fi r1ons Quides for d loping electrical sauipment.
Speci fy ‘ons and standards are avorlable for most low voltage end
commercial high voltage ea.iprent, but not for high voltag /high
poi:gr arrborng sauiprent with ratings exceeding 70 &V and 20 WiW. The
test and speacification criteria (Engineering C-itaris Documants)
referred to 1n this paper pertain to high voltage high power sirbornae
equiprert. 0 Refs.
Primary feyuords: Cables: Cable Asscwbl:es: Capacitors, Conrectors
Migh Voltas Transformers: Portisl
Test Set
Secondary Kevwords® Airbo-ne Eouipment; Power Choracterstice

515
(PULSE GENERATORS: ENERGY STORAGE, CAPACITIVE)
(Morx; Marx Generators)
CHARACTERISTICS OF CO-AXIAL MARX GENERATOR AND 1TS APPLICATION TO
ELECTRON BEAM FUSION
K. Takagi., Y. Kibota and A. Miyahara
Negoya University, Nagoya, Japan
Japanese Journal Of Appiied Physics, Vol. 18, No. 6, pp 1135-11¢1
(0671979
The design of & 720 kV ¢ xial Marx generator producing & pulse
of 40 n» duration with a ry time of ¢ n3 1s presentad. The
reauirements for electron beam fu-ion and the role of co-axial Marx
generators 1s discussed. Possible applications cf the rectengular
cutput pulse ~-oduced are exsmined. 7 Rafs.
Primary ¥eywords: (ooxial Marx Generator; Short Rise Time: Design
Cons-d-ra(luns
Secondary Keswords: -b Fu
COPVRIGHT: 15§79 PUBLTCATIDN BOARD JAPANESE JOURNAL OF APPLIED PHYSICS
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FARYICLF BEAMS, ELECTRON)
Saneration’

COMPACT ELECTRON ACCELERATOR FOR PUMPING GAS LASERS

C.V. Pungan a~4 L.P. 3radiey
-purence ' -vermare Lab, Livermorae, €A 94557
197¢ £ Pulee? Power Ceonferenca Proceedings, Paper ID-3 (11/1976)

We descrine the dncign end applocation cf a sirDle e-beam
gererator for the roset.tiyve pulte pu-n.nQ of gas lasers. Tha tircuit
u~v; : low “nductance Marx and ver ¢35 ftu~ed pulse forming elements
5 Refw

Primary Reywords: E-becm Gun., Rep-rat
Window foi1l Lifetime

Secondary Keywords: Sz3 laser Purping

CLPYRIGHT:  197¢ JEEE, REPRINTED WITH PERMISSION

di Uniform Energy Density;
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(PARTICLE BEAMS, ION)

(Genaration)

MICROSECOND-PULSED ION BEAM FROM A MARX GENERATOR

5. Robertson and M. Wickham

University of Colifornia, Irvine, CA 92717

IECE Transactions Of Plasms Science. Vol. PS-7, No. 1, pp $2-6¢
(0371979)

ke have maintainead Langmuir-Child bipolar flow st & peak voltage

of 650 kV in & vacuum diode for | microsecond without gap closurs or
eiectrical breakdown of the diocde insulator. An ion current of >300 A
(7.5 A/sq.cm. ) was extracted from the diode in & beam heving a large
component of divergence <10/sup -2/ rad. 11 Refs

Primary Keywords: Vncuum Diode; Lonqn\ur Child Bipolar Flow:

1crosecond Time Sc
COPYRIGHT: 1979 IEEE. REPRINTED WITH PERHISSIDN

(PARTICLE BEAHS. ELECYRON)
(Generat:o
6. 0? -HE}DEVELOPHENT OF A REPETITIVELY PULSED ELECTRON BEAM SYSTEM
A Trivols
len Physics Corp. Burlington, MA 01803
2n?‘155572?1w'nationnl Fulsed Fower Conference Procesdings., pp 214-216
(hs s -

A pulsod electron beam system--PEBS-IIl--hes been developed at lon
Physics Corpany to gensrate en slectron beam of 200 keV, ¢ Assa.cwm.,
2.5 em X 75 cm, 1.3 microsecund, ot high repetition rates Thet
system 1ncorporates a gas-insulated PFN Ma-x generptor 1n Guiliemin C
netwark configuration to drive a cold-cathode electron gun Sysiem
ccrformance correspanded to computer simulation of V] waveforns
versus generatc- parargter and impegance-collapse variations. The
effort demonst-ated the usobrlity of a PFN for rgrzation of
lorg-pulse repetitively pulsed eleztron guns. 0 Refs.

Primary Keyuords: PEBS-11; Marx Generator: Pulse Forming Network: Cold
Cathode Diode: Numerical Celculation; Experiment;

Long Pulse
COPYRIGHT: 1979 I1EEE, REPRINTED WITH PERMISSION
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(PARTICLE BEAMS, NEUTRAL)

(Generation)

PU.SED POWER APPLICATIONS TD INTENSE NEUTRON SOURCE DEVELOTMENT

J.J. Rarires. A.J. Toepfer and M. J. Cleuser

Sandia Labs., Albuquarque, NM 87115

Nuclear Instruments And Mathods, Vol. 145, No. 1. pp 179-183 (98/1972).

The use of conventionsl and near term pulsed power technology to

generatc intenss fluxes of neutrons for use in fusion roactor
materials studies is duscussed. Two types of neutron production
mechanism sre considered. For tha immed:ate future, the use of single
cul intense ion beam urces is proposed to
provide high fluxes of neutrons from b target interactions.
Farther aleng 'n time, the use of 1nte ion or mlectron beams to
intti;ate inertially confined tusion reactions will lead to intense
scurces of thermonuclear nautrons. 24 Refs

Primary Keywords: Nautrel Beam. lon Beam; E-beam., Magnetic lnsulation

COPYRIGHT: 1977 NOR™™-HCLLANY PUBLISHING CO., REPRINTED WITH PERMISSION

54%
CINSULATION, MATERIAL) .
(Solrd)

VERSATILE THREE-TERMIKAL CELL FOR INVESYIGATING THE ELECTRICAL
PROFERTIES OF INSULATING MATERIALS OVER A WIDE FREQUENCY AND
TEMPERATURE RANGE

F. Sandrolin:

Universita di Boloana., Bologna. ltaly

Journal 04 Phyaics F. Screntific Instruments., vel. 13, No. 2. ep
152 1%« (02,1980

A three-terminal cell for the measurement of conductivity and

dielectric pearmittivity of insuleting mataerials (chiefly polymers)
over s wide range of frequency (DC to 0.8 Miz) and tempersture
(160 650 Deg k) 1n various environments (from vacuum to some pressure
of a des'red pas) ts described Heet 19 transferred by conduction
from a cooling-heating unit 1n contact with the high-voltage
electroda Tha meosuring electrode 13 insulated by & s . lica plass
waster of very high purity and resistivity. Perfarmances ere
desrr bed and dyscuased. 19 Rets.

Priwary Keywords Insuiation Characterization; Conductivity:

’.VM|((IV|'V. Wide Frequancy Renge: Mide Tempersture
: Design Corsiderations
enrYRIGHT 1e80 vu[ 1ws|1vuv( OF »HYS1C5. REPRINTED WITH PERMISSION
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(POMER CONDITIONING)

{Pulse Transformers, Materials)

FERRITES FOR LINEAR APPLICATIONS I-PROPERTIES

E.C. Snelling

Fullard Re rch Labs

IEEE Spectrum, Vol. 9, No. 1, pp 42-31 (01/1972).

This two part tutorial article describes propertie

applications which
sre characte d by high permeasbility and low losses. are used in
very large quantities 83 cores for inductors and transformers. This
first installment provides an elementary introduction to the
processes of magnetization in ferrites. It slsc includes & survey of
available grades and @ summary of the techrical properties of typical
mocarr ferrites. Part 1I, to appasr in February, reviews the main
applicatons. describing how the material prorerties and perfcrmance
require~ents come together i1n the design of the devi 16 Retfs

Primary Kevuwords: Magnet tion; Soft Ferrite; Ferrite Grades: Basic

Theery; Grain Boundary
COPYRIGHT: 1972 IEEE, REPRINTED WITH PERMISSION

559
(EMERGY STORAGE, CAPACITIVE; PULSE GENERATORS)
(Marx Gereratsrs; ™Marx)
33C-KJ, 200-KA MARX MODULE FOR ANTARES
X.3. Rispw. J. Bickford, J. Jansen and W. Turner
Los Alamos Mational Labs, Los Alamos, NM 875645
2~d 1EEE International Pulsed Power Conference Proceedings, pp 2564-260
{3671979) .

Antares is & 100-kJ CQ0/sub 2/ laser driver for inertial
zonf:nement fusion evoerimenrts. The power amplificat on stage is
cu-ped &y on glectrin-beam-control.ed gas drscharge. There ere 6
annu.ar discharge regions, each -equiring energy 'nput of 250 kJ at
S3C k¥, 'n a 2-microsecond pulse. The enersy s:orage module chesen
“er th 3 system 3 & 9tngle-Trsh pulse-ferming netwsrk. To provide

$f:c en* emergy rarg n each rodule stores 330 kJ. A prototype
I04-U. Ma-v has been Puirlt ard tes-ed at th-e Los Alamos Scientifrc
laboretz~y. This kgt been use” o3 2 teat bed for components
cringer -5, and itnat-u=mgntat-on. ¢ Refs,
Primary Keywords: Ma-x Generator; Design Considerations; Reliebility;
L:“e "est: Lou Inductance
1979 IEEE. REPRINTED WITH PERMISSION

IOPYRIGET

£62
{POWER CONDITIONING)
(Pu)se Forming Networks)
NIGH-VOLTAGE MICROSECOND PULSE-FORMING ' ETWORK

nal Labs, Los Alamos, NM 87545
The Raview Of Scientific Instruments, Vol. 48, No. 8, pp 1028-1030
08719273,

A large CO/sub 2/ laser being developed at Los Alamos Scientific
Laboratory for fusion research requires a high-voltage, high-power
pPumping pulse of sevaoral microseconds duration. A pulse generator has
been developed which provides a flat-topsed pulse of 120 kA at 300 kv
into a matched impedance load, with & 2.5-microsacond pulse durstion.
The design is bas an a combin on of the Guillemin and Marx
circuits. Eight of these will be used to pump an eight-beam laser
system. There e spplications for this circuit in other fielda. such
as electron b s for plasme hesting. Design techniaues for the
pulse-forming natwork are discussed. including physicel lavout end
triggering techniques. % Refs.

Primary Keywords: Squere Pulse:. Marx Generator; Guillemin PFN; Modular
Construction; 2.5 Microsecond Pulse Duration; 120 kA

Current
COPYRIGHT: 1977 AMERICAN INSTITUTE OF PHMYSICS, REPRINTED WITH
PERMISSION

563
(PARTICLE BEAMS, ELECTROW)
(Genmration)
ON THE FORMATION OF PRECISION BEAMS IN MULTISFCTION LINEAR ELECTRON
ACCELERATORS
V.I. Artemov, 1.A. Grishayev, 1.N. Gugel'. G.X. Dem'yanenko, N,
Dovbnya, Y.V. Korniyenko, N.1. Mocheshnikov, F . A. Peyev and V.V.
Patrenko
FTD Peport Mo. FID-IDI(RS)T-1919-77 (11/1977).
Trans. From: {Qrcdens Lenina Akaderm:ys Nauk USSR Ordena Linins
Fiziko-Tekhnicheskiy Institut, Khft: 71-31. Khar'kov,
1-30 (1971)
Availability: AD A065859%
NTIS

The authors describe & method of obtaining pracision besms from a
ectron sccelerator based on the use of communication of

d phose motion. The fect of high-frequency and current
iltties on the psrameters of the besm are investigated. A

the emittsnce of the beam at the output
ted. Measurements of beam ennitance are
rosults are compared with theoretical
parameters. 13 Refs.

E-bear; Linear Accelerator; Precision Beam;
Instebilities: Emittance Measureament: Ewxperiment:
Theory

nta
caleuletions of the beam
Primary Keysiords:

572
(BREANDNWN STUDIES)
(Ravi )

evieus OPTICAL DISCHARGES
Yu. P. Raizer .
Institute For Problems In Mechanics, Moscow, USSR
Jourral Da Physiaue. Vol. 7, No. 40 pp. 141-147 (07/1979)

The suthor discusses the mechanisms involved in discharges

istad by laser rediation. A compariscn of optical discharges with
ther types is made. The mainterance of eauilibrium and
sma 13 discussed as is optical discharge

on. 19

Prr;::y Keywords: 1 Discharge; Thrashold Field: Non-equilibrium

Plasms
COPYRIGHT: 1979 SOCIETE FRANCAIS DE PHNYSIQUE
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(ENERGY STORAGE, INDUCTIVE)
(Sysiems)

0.X. Mawardi and H.K.

Case Wastern Reserve University, Cleveland, OM 44106

1976 lEfE Pulsed Pouer Confarence Proceedings, Papor 11D-5 (11/1976).

A novel puised inductive storage system is described. This system

13 the elmctromagretic dunl of the Marks Penarastor used eéxtensively
in high voltage research. In our scheme @& rumber of suparconducting
inductors are energized 1n series and subsequently discharged in
paraliel. The adventage of our scheme is that it spreacs the snargy
stored over several inductors, reducing the current rating of the
switches needed *o provide the series-psralle! interccnnection.
Furttermore, 1t improves appreciably the efficiency of enargy
transter from tha storage inductors to the load as compared to the
aff|:|ergy_of an irductive system using one storace inductor only.
The feasibility of this inductive system is deronstrated on a ystem
carsrating of three storage inductors. The inductors are energ:2ed by
mears of flux puro of the Winf design and the sw)tches uscd ere
superconducting M-switches (US patent 3,384,762) with a very fast
respo-cte tire. 7 Refs.

Prirary Keywcrds: ;z:": Snricngharcc; Parallel Discharge; High

iciency; ux Pump; ™M-suiter; Inductive
COPYRIGHT: 1976 1EEE, REPRINTED MWITH PERMISSION et tosd

PULSED SUPERCONDUCTING INDUCTIVE STORAGE SYSTEM
hung

576
(ESERGY STORAGE, MECHANICAL)
{Rotating Machires}
(ST ER ESTIMATION FOR GENFRATOR SIMULATION STUDIES

R.P. Wenb f1}, C.W. Broca (1), 0.7, Tan (2} ard C.C. Luwe (2
(1) Georgia Insticute of Technology, Atlantas, CA 30332

723 LTU, Batonm Rouse, LA 7180

AFAPL Roroare Neo, AFAPL-TR-77-69 (11/1977).

Avarian: oty

AD A"57006
NTTS

Thre rercry oresents 8 detoiled study of altenator parame‘er
®st wavien procesvres, including cornarison of theo~etical results to
test deta and ®o simulation rasults. 36 Refs.
Primery Koywnrds Ge~erator Modeling; Sensitivity Analysis; Parameter
leentification: S:muletion

9

(PULSE GENERATORS: ENERGY STORAGE, CAPACITIVE)

{(LC: LC Generators)

15-KJ LC GENERATOR: LOW INDUCTAMCE DEVICE FOR A 100-GW PULSED ELECTRON
ACCELERATOR

N.W. Harris (1) and H.1. Milde (2)

(1) Naval Research Lab, Washingtcn, DC 20375

(2) Ion Physics Corp, Burlington, MA 01303

Journal 0f Vacuum Sciencae Technology, Vol. 12, No. 6, op 11881190
(1271975},

In this raper the author describes an L-C generator used to charge
® pulse forming line in an e-beam generastor Tha L-C generator is
both more efficient and allews shorter pulses thon & Ma~x driven
svstem This is due to the fact that the intermediate store 1a
eliminated. Switehing inductance and rise time are considered. 3

efs.
Primary Kaywords: L-C Gonerstor; Water Line Pulse Charging; Pulse
Forming Line
Sgccndary Keywords: E-beam Generation
CAPYRIGHY 1975 AMERICAN VALUUM SOCIETY

580
(ENERGY SYORAGE, MECHAMICAL)
(Rotating Machines)
PROGRAM FOR THE DEVELOPMENT OF A SUPERCONDUCTING GENERATOR
J.L. McCabria
Westinghouse Electric Corp, Lima, OH 45802
AFAP| Report No. AFAPL-TR-79-2012 (02/1979).
Averlatiivty:  AD A072093
NTIS
This report summarizes work complated in Phase II and Phase 111 of
a progrem for the development of & supcrconducting generator. A 5 M,
400 Hz, 12007 rp~ generator was designed and built during Phase II
The or1 cocled stator conteined & 3-phase, wye connected, 5 kV,
flooded winding within & laminated iron shield. The rotor contained a
winding of 0.09¢ cm x 0.14 cm wire with 438 36 micron filaments of
Nb-Ti superconducting alloy. A rotating dewar with a cold
electro-thermal shield wes used. The Phase III! work consisted of a
warm scin-up of the generctor to design spead followad by cool-downs
of the rotor. A superconducting stete wes not obtained in 8 generastor
configuration due to high pressure in the vacuum sptce which r lted
1n ovcessive 933 conduction into the field winding compartment. &
contirvous pup-down System was incorporated into the teat set-up but
the helium lesknge rate sxceeded the capcbility of this system.
Furthor work is required to correct this problem. 23 Refs.
Primary Keyuorde: Superconductors; Cryogenics; Helium; Light Weight:
High Pouer
Generators

Secondary Kevwords:

589
(PARTICLE BEAMS, ELECTRON)
(Geaneration)
HARP, A SHMORT PULSE, MIGH CURRENT ELECTRON BEAM ACCELERATOR
K.R. Prestuich
Sand:a Labs. Albucueraue, NM 87115
1E€E Transactions On Nuclear Science, Vol. N$-22, Ne. 3, pp 975-978
(067197%)

A 3 MV, R00 kA, 24 rs slectron beam accelerator is described and
the results of initial switching experiments are discussced. The
gererator uill erov: a source for studying the physics of processes
les ng to alectron beam driven, inertially cenfined fusion. The
major comporents of the sccelerator are two diodes with a common
ancde, tuclve orl-dielectric Blumleins with low jitter (<2 ns)
multicharnel suw:’ches, three intermadiate storsge capacitors. &
trigger pulse generator and two Marx generators. 6 Ref

Primary Xevwords field Emission Diode: 011 Blumlen Line; Oil Reil
Gap; Multichannel Scarbh Gap
1975 TEEE. REPRINTED WITH PERMISSION

COPYRIGHT:
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(PULSE GENERKYORS. PAlYlCLE BEAMS, ION)
(Systems: Generation)
MAGNETICALLY INSUL!TED LINAC DRIVEN BY A MULTISTAGE MARX GENERATOR
F. Minterberg
University of Nevada System, Reno, NV 89507
2aitschrift fur Physik A, Vol. 280, No. 4, pp 359-362 (01/1977).
A method of accelerating intense ion b that tha ions hav
i rator t> drive a
magnetically insulated linear accelerator s preserted. This proposed
schems allows the accelerator to be much shorter than conventional
setups using microwave driven linacs. Kith proper scaling of the
:r;glnll plan, beam powsrs up to 500 TW should be attainable. 11
efs.
Primary Keywords:

rator; Magnetic Insulation; Heavy Ion Beam;
d Energy;: Very High Current

Secondary Keywords: E-beam Fus:on

CCPYRIGHT: 1977 SPRINGER-VERLAG
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(PLULSE GENERATORS: ENERGY STORAGE. CAPACITIVE)
(Yarxw; Marx nerators®
CUEFVD. TAGE AND BREAXDOWN PATTERNS OF FAST MARX GENERATORS
R.4W. Morrison and A .M. Smith
Carleton University, Ottawa. Ontario, Cenads
1EEE Transactions On Nuclear Scrence, Vol. N5-19, No. &, pp 20-31
(c8/1972).

Scark gap overvoltages of fast Marx generators 1n the 100-3%0 kv
range ware studied as a function of stray and i1nterstage capacitance
Yor szeveral ci-cuit designs. Overvoltage measurements were made at
iow voltages by simuleting the spark with & silicon-contrelled
rectifie-. Sreakdon ¢i1mes were measured to naroseconds by viewing
the light fiash from <he sparks with a fast photomu'timlier. The
irfluence c“ the ultravisiet irradiation on breskdown time was
studred by rasxing tha first gap. Practical conclusions for Marx
generator design are oresented. 10 Rae‘s

Prowmary Keywsrgs: Marx Erection Tima; Gop Overvoltage; Strey
CBDSC\tn“CQv !w‘erstegn Canacitance: Thyristor
muiat-an;
COBYRIGHY: 1972 IEE REPRXNTE“ U'TH FERHIS$XON
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(SWITCHES, CLOSING)

(Igritrons)

REVERSE CURRENT AND ARC-BACK IN A SINGLE-GAP MERCURY-ARC VALVE

C.E. Fernendo

Certral Elactricity Generating Board, lLondon,

Proceedings Of The IEEE. Vol. 59, Mo. 6§, pp 53& 538 (04/1971).

Arc-backe produced by continuously raising tha stress on a

nigh-voltage single-gap singl node mercury-arc valve sres preceded
by & chan in reverse current before failure occurs. On the cycle a
which arc-back occurs the reverse current rises rapidly to about 10 A
at pesk revarse voltage (140 kV maximum). Subsequently, the reverse
current decreases and then rises aca:n stesdily for several hundred
microseconds. Failure occurs during this second rise of current.
These changes in reverse current prior to arc-back sre reprocucible.
The veak reverse voltage reached on the cvcle st which arc-back sets
in is also eroducib (to +or- 10 percent’. This type of arc-bach
13 interprated as o sequantial process that is initisted by ignition,
at peak voltage. of & stable high-voltage discharge in the velve. The
subsequent rise of reverse current which leads to failure is
attributed to a rise in gas pressure within the vaive due to ien
bonmbardment from the high-voltage discharge. The meassured delay of 60
microns from the point or rapid r in reverse current to the start
of the final growth of current suggests that mercury vapor 1% evolved
from the negatively biased main enode to cause a rise in ges
pressure. Detection of precursor currents might allow suspect valves
to be blocked in time to prevent the occurreice of a full arc-back
23 Refs.

Primary Keywords: Arc-back Mechanism: Power Frgauency; Device +eilure

Modes
COPYRIGMT: 1971 IEEE, REPRINTED WITH PERMISSION

605
(PARTICLE BEAMS, ElECYRON PULSE GENERATORS)
(Genaration; Mar

A KEW METHOD OF EXC]TING UNIFORM DISCHARGES FOF MIGH PRESSURE LASERS
R.W. Morrissn and C. Swail
Carlaton University, Ottawa, Ontario. Canad.
Physics Letters. Vol. 4Ca, No. 5, pp 375- 377 (08/1972).

A Marx generator producing 500 kV pulses lasting 20 ns is used to
craste 8 uniform discharge by field emission from a stainless steel
wire cathoze in & TEA cerbon diovide laser. Varistions in peak power
gn:ny time. and pulse witdth with nominal Marx voltage are given 5

efs.
Primary Keywords: Field Emission Large Ares Diode; Marx G
Townsend Avnlanch.. Space Cherge Ltmited
Secondary Keywords: Gas lLeser Pumpin
COPYRIGHT: 1972 MORTH-HOLLAND PUBlISN[NG co.
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(PULSE GEMERATORS; SWITCHES., CLOSINGY
(Systems; Gas Gaps. flectricel)
A SIMPLE SYSTEM PRODUCING A 650 KV PULSE WITH 1 NS RISE TiME
K. Eggert
Physikalisches Institut, Techniache Hochschule Aschen. Aachen . FRG
Nucleor Instruments And Methoda. Vol. 106. No. 3. pp 509-512 (03/1973).
A simple pulse 3haping network t1s described. [t consists of a
capncitor connected 1n ser1es with & sparkgep. A Marx generator feeds
the system. Calculations of the eauivalent cireuit reproduce the
bshavicur @f the pulseformer. which generates & pulse of #50 LV mith
1 ns rise time and 7 ns FWMM on & load of 80-ohm. With such & system
stresmer chambers can be driven auite conveniently. | Refs
Prima-y Keywords: Marx Generator; Peskirg Gon: Intermed.ate Storasge
apacitor: ®.se Time Reduc

[ tion
COPYRIGHT: 1973 NORFHM-HOLLAND PUBLISHING CO.. REPRINTED WITH PERMISSION

1
{PULSE GENERATORS: ENERGY STORAGE, CAPACITIVE)
(Marx; Morx GCenarators)
COMPACT, ULTRA-MIGH DENSITY MARX GENERATOR
D M Strickland snd W L. Heatherly
AFUL. Kartland AFS, NM 87117
1EEE 1973 Eleventh Modulator Symposium op. 113-120 (09/1973).

This recort presents the results of an Air Force Weanony
Laboratory progrem to develop a compact, high-density e~ergy storsge
system to satisfy various #lectromagnetic pulse simulstion
reauire~eits. Such reauirements range from small, 1-MV ground-based
simulators to elevated or a'r-supported s'mulators producing tens of
regavaits. Based on studies performad durirg the High ALt tude
Simuiation progrem ard reportes n the EMP-MAS repo-t series. 1t wns
concludnd that the most versst-le and prumieing puise genera'nr

ayster for matehing thia broad range of req . 'remc-ts woold .*ilize &
Mary Geonratnr med A <tr b tgd scabias ras e ter = oapy b N oTpee
Pri=ary Yo uirds  Fare Gonp-atar, <h Dene *.. Pessingy coroctor

CIPYRIONT 1901 IFEE, RIFPINTE]D W° MEVAE

Priwary Keywords: ANEL, Fireld Emission Dic
COPYRICHT 1973 IEEE, REPRINTED WITH PE?NISSIO"

613
HIGH-VOLTAGE TECHNOLOGY FOR THE LASL IMPLOSION-HEATING EXPERIMENT
J.E. Hemmel, 1. Henins, J. Marshell end A.R. Sherwood
Los Alamos National Labs, Los Alamcs, NM 87565
No. CCNF-731114-38, 4p (01/1973).
Aveilability: LA-UR-73-1753
NT1S

for abstract, see NSA 29 06. number 14640.

Primary Kaywords: Pulse Generators_Spacifications; Toroidal Thetas

Pinch Devices_Plasma Heating; Electronic Eauipmant;
Implosions

Secondary Keywords: AEC

615
(SWITCHES, CLOSIN
(Gas Caps. Optrc

FRECISE LASER INITIATED CLOSURE OF MULYIMEGAVOLY SPARK CAPS

v.d. Mor-arty (1), H.1 Milde (1), J.R Battis (2 and A.H. Cuenther (2)
(1) Ian Fhya,cs Corp, Burlinaton, MA 01803

(2) Aful, Yirtland AFS, NM 87137

Tre Roview Uf Screntitic Instruments, Vol. 42, No. 12, pp 1767-1776

(1271970

Sing!n- and dosble-channal laser triggeraed switches in high
prensure 9as nove baen designed end operated in the vcltage range
fram 1 to more than 3 Mv. J-tter times of <i to 5 nsec were obcarved
in most cases. Gas prassures ¢ 10.5 and 21 kgssa cm. were usea. The
gases were @ither 100% nitrogen or var'ous mixtures of N/sub 2/,
S5f/ucb 67, and Ar. Significant complishments were (1} tha
simultaneous firing of four stages of a Marx gererator by an
cptically divided laser beam, (2} up to 40% reduclion in the rise
time chserved in tre output pulse from a multimegavolt DC generator
Wwhen switched irtc @ load throuch two simultaneously laser trigoered
channels, and (3' the design operation of o lase~ trigpered, OC
charged switch at mo-e than 3 MV 23 Refs

Prirary Keywords: L(aser-triggercd Spark Gep: Single Spark Channel:

Ooutle Spark Channel; Ruby Luscr. Various Gase
1gh Prassura; Marx Gererato

COPYRIGHMT: 1971 THE AMERICAN INSTITUTE OF PNYSICS. REPRINTED WITH

PERMISSICH

618
(PARTICLE BEAMS, [LECTRON PARTICLE BEAMS, ELECTRON)
(Ganeration: Transpor

PRODUCTICN AND DYNAMICS OF HIGH INTENSITY ELECTRON BEAMS

G. Brautti (1), I. Boscojo (2). R. Coisson (2), M. Leo (2), A. Luches

(2) and A. Tepore (2?

(1) Universita Di Bari, Bari, ltaly

(2) Universita Di Lecce, Lecce, Italy

1EEE Transsctions On Nuclear Science, Vol. NS-20. No. 3, pp 286-2838
(0671973).

High intensity electron beam experiments are in progress at
ectron energias varying from 100 keV to 2 MeV. The low energy
nines are Marx gunarators, while the high energy one 13 an
e.e:tron beam transformer accelerator, home madoe with some original
technical solutions. Ita ctron enargy is 2 MeV, current >10 kA,
Fulsae length 20 ns at a repetition rate of 10 ppas. The purpose 13
inject:cn in the ANEL-type electron ring accelerators, beam dysnamics
ord plasma-beam interaction investigations. Several models of field
em:ssion decdes heve been investigated by verious dl.gnos(|c mtthodl
a~d beem pictures or various materials have been taken. 3 Rafs.
gnetic Field; lun:hing

619
(PULSE GENERAYORS)

Ma=>)
’ PULSE GENERATORS AND MODULAYORS FOR LASER APPLICATIONS

L N. MeClusky, E.L Koy, W M. Gurley, C.M. Bowden, A.H. Werkhe:ser and

€. Cason

Army Myssiie Command. Redstone Arsenal, AL 35809

1EFE 1973 Fleventk todulator Symposium ep. 121-128 (09/1973).

A+ g+ vcltage pulsa generator has besn constructed for laboratory
use ‘n powe-:ng & Ni1gh sverege power pulse laser. The pulse generator
hes tnhree STO kVA powar transformers, a 3-phase rectifier and four
wechanically synchron red 5-stage Murx generators. At 70 kV charge

citage 73%% U} are stored. Instabilities i1n the laser load are
ehuorved at annrns'mitaly 70 kY charge. Very satisfactory & second
operatinns of the pulse gererator have been ach:eved at a PRF of 50
ops which 20rrewvonds to an average outout power of 280 ki at 300 kv
neav. 0 Refs.

Primary ¥oyworde Marx Genarstor; High Rep-rate: Design
v

Considersations: Mechanical Synchronized: Varisble
Pulse undth

Seconrary Keywo~ds: laser Loa
COPYRIGHT:  197% JFEE, REPRINY[D WITH PERMISSION

(ENERGY CONVERSION, ELECTRICAL)
(Charging Circuits)
STRUAMER CHAMBER CHIRGXNG REGULATOR SYSTEM

R E Fuia and J.W. Dawsen

Argunne Notional Lan, Argenne. JU

Nuclear Instrumants Ard Methods, Vol. 100, No. 2, pp 329-331 (04r1972)

Ir 8 streamer chanbér system baing built at Aroonne Naetional

Laboratory. t-e specificstions for pulse r.a. teb:lity impose
stringent requireme-~ta on the Marx ge arging electronics. A
cnarping raguistor using tyre 28¢ tetrode noﬂulutor tubes was
developed ts provide the reauired stsbility. The systew philosophy,
desicn req.irewents, and circurt configuration are discussed. 2 Refs.

Primary Keywords. Farn Generator; Blumlein Lire: 0 1 Percent

Qereatability; Series Regulsto
COPYRIGMY - 1972 NORTH-MOLLAND PUBLISHING CO., REPRINYED WITK PERMISSION
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FULSE GENERATCRS)

(Mark)

THD GENEPATIIN DFf LIGHTRING AND SWITCHING IMPULSE VOLTAGES IN YHME UMV

REGION WITH AN IMPRCVED MARX CIRCUIT

A, Rocdounldc ang K. Feser

Yac‘e!, Ltd. Besel, Switzerland

1E€€E Trensactions On Power Apparatus And Systems. Vol. PAS-93, No. 1.
PP &16-470 (07/197¢)

This papar concerns the trigger performance of Merx circuits and
Shous the e.se~tiel fratures of An improved circuit. It 1s studied
how the 'n*roduct an of parallel spark gaps PF and firing capacitors
C7/sub 2/ 1n & Tulti-3tage 'mobu,se generator can 1mprove the trigger
parformance Other advartages of the new circurt will slso be
drscussed 15 Rofs

Primiry Kayworda: Mary Gererator, Trigger Parforms
Considerat crns, Princinles 0f Ope ion;
Sehere-sntere Gop. lmproved Circuit;: Paralle! Spark

i Dasron

GCena
COPYRIGHT 1874 T11, QEPRINTED WITH PERMISSION
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(PARTICLE BEAMS, ELECTRON)

(Cenaration)
THE WYDRA ELECTRON BEAM GEMNERATOR
T.H. Martin
Sandia Labs, Albuquergue, NM 87115
1EEE Transactions On Nuc r Science. Vol. N$-20. No. 3, pp 289-293
106/31973).

The Hydre alectron beam generator was designed to simultensously
produce two 1 MV, 0.5 MA, 80 nanosecond electron beams thet could be
covbined to form & single beam. The maching. undergoing ¢insl
developmental tests. has genarated a 0.5 MA, 1 MV peak glectron beam
from each line. This sccealerator consists of & low-inductance Marx
generater. twd woter-dielactric pulsaforming (PF) and
impedance-tranaforming transmission lines and two low-inductance,
high-current diodes. A description of thu generator is presented
along with developmental studies and initial testing data. The Hydras
na:h‘rn is based on accelerator principles described in the

iteroture. The Marx ganerator ig submerged in transformer 0il and

stbaratod from tha transmission line water by & lucite interface. The
Marx charges esch coaxial PF transmission line which 13 insulated by
deionrzed water to 3 PV in 0.9 microseconds. At peak voltage a 3 MV
S$F/sub 6/ spark gap electrically connects the & ohm PF line to the
1mpadance transforming (¢ ohwm to 2 obm) transmission lina. The pulse
1s transmitted through this line to the single rad-al insulator
diode. &4 30 kilojcule., 100 nanosecond duration electron beam is
formed by 8 cold cathode in @ach diode. 12 Rafs.

Primary Keywsrds: Marx Generator: Pulse Forming Line: Impedance

ching; Field Emission Dinde; Design Considerations

“Mat
CCPYRIGHY: 1973 IEEE, REPRINTED WITH PERMISSICN

624
(SWITCHES, CLOSING)
(Solid Dielectric, Optical)
LASER- YR'CGERED SOLID DIELECTRIC SWITCHING
M. Ury, D. Mcorse and M. Friedman
Cornall University, Ithica, NY 16830
1EEE Treancactions On Nuclear Scrence. Vol. NS-18, pp 314-321 (01/1971).
A Q-switched ~uby lasar wos used to initiate breakdown in sol:d
dielaectric switches with & jitter o7 less than 3 ns. Polycarbonaste in
thickness from 40 to 80 mils withstood applied voltage puises (lass
<han 1 microsecond dur~ation) of up to 470 kV. Laser pulse snergy of
less than 1 joule was sufficient to initiate breakdown in the solid
dielectric. A focusing lens and the switch container were immersed in
a greding solution cf copper sulfate and woater. Commend triggering
down to 507 of the ciaslectric's self breakdown voltage was
demonstrated. A test system amplcying & miniature Marx ge ator, and
a high energy system switching 150 kA at 4«00 kV to form precisely
time relativistic electron beams, are cescribed. 5 Refs
Primary Keywards: Ruby Laser: Polycarbonate Dialectric; Low Energy
Laser; Wide Voltage Range; Spheare-plane Gap
COPYRIGHT: 1971 IEEE, REPRINTED WITH PERMISSION

(llEAKgO:N S'UD!ES)

Gas

DBSERVAYION 0’ HIGHLY IONISED SPESIES X:s' LASMA PRODUCED BY PICOSECOND
ULS

R.J. Dewhurst, C.J. Part and $.A Remsden
University of Hull, Hull, UK
Optics Communications, Vol. 9, No. 3, pp 287-290 (11/1973).
Results are prasented of an experiment to reasure the breskdown of
® s0lid target by laser radistion in a vacuum. The laser used was a
mode-locked Nd:glass ring laser. This laser mas used to irradiate
PTIFE, cerbon, and aluminum targets. Spectrs were taken using a norma!
incidence spectrometer having & resolution of about 0.5 angstroms.
plots are shown of PIFE and aluminum spectro. 1i Refs.
Primary Keysords: Nd glass Laser; PTFE Target; Aluminum Target; Normal
ccdence Spectrometer
COPYRIGHT: 1973 NDI!H HOLLAND PUBLISHING CO.

626
(PARTICLE BEAMS, ELECTRON)
{Generation)
MEREUS, A 250 Kv, 80 KA ELECTRON BEAM GENERATOR
K.R. Prestwich
Sandis Labs, Ajbuauerque, NM 87115
1EEE Transactions On Nuclear Science., Vol. N5-18, No. 3, pp #93-495
(03/1971).
A 250 - 400 kV, 80 kA, 30 ns electron beem generator has been
aveloped. The machine consists of a 600 kV Marx generator. a water-
vctric transmission line, & diode, and & beam drift chamber. It
recessary to mir'mize prepulse for stable diode operation,
Seve cathodes were tosted dur:ng development and results are
reported. Diodes with 26 and 8 PH 1nductence described. & Refs
Primary Keywords: Field Emission Diode; Drift Tube; Marx Generator;
Mater-dielectric Transmission Line; Several Cathode

Materials
COPYRIGMT: 1971 1EEE, REPRINTED WITH PERMISSION
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(PULSE GENERATORS; ENERGY STORAGE, CAPACITVIVE)

(Marx: Morx Generetors)

DEVELOPMENT OF AN 18-MEGAVOLT MARX GENERATOR

K.®. Prestwich end D.L. Johnson

Sancia Lads., Albuauerque, NM 87115

1EEE Yroa:a:tian; On Nucleasr S5cience, Vol. NS-16. No. 3, pp 6&-69
(86/196%)

An 18-megavelt, 1 megajoule Marx generator has been constructed

lnd tested to 11 MV as the primary enargy stors of the Hermes Il
tflesh x-ray machine. A geometrical arrangemant for the capacitors
!hnt takes advantsge of the stray cavpacities to provide & wide
triggering renge and fast Marx erection t:me was developed from modal
and circult studies. The desion persmeters of the Marx were checked
by constructing and testing & 4 MV, 100 kJ generator using components
oroposed for the 18 MV syst Spark geps were developed specifically
for the generstor and have operated successfully for over 50,000 gap
“iring [} ..

Primary Keywords: l HJ Energy: Marmes II; St-ay Capocitance: Reliabie

goring, Fast Rise Time: Good Relrability
COPYRIGHT: 1949 IECE !EPI]NYED WITH PERMISSION

30
(PARTICLE BEAMS, ELECTRON)
(Generation)
A STUDY OF THE DOUBLE-FDCUSING DIODE
K. Takagi
Hagoya Univeraity, Nagova, Japan
Japanese Journal Of Applied Phyaics., Vol. 18, Neo. 12, pp 22%5-2262
(1271979).

Double-focusing diode characteristics are investigoted with
special emphos:s placed on mpedonce and anode plasma dens: ty. A
co-exial Marx generator was used to supply & rectangular pulse across
a constant load. Two different types of an"0des ware used on the
double-focusing diodes. One was a mesh anode with 75% transperency

and the other was & range-thick carbon plate with @ 6 #m hole n its

center. The double-focusing diodes were found to hav reduced

impedance and & denser anode pissma tham single diod 17 Refs.
Primary Keywords: Double-focusing Diode; Co-axial Marx erator;

Impedance Reduction; Very Low Impedance; Electron

Reflexing
COPYRIGHT: 1979 PUB.ICATION BOARD, JAPAMESE JOURNAL OF APPLIED PHYSICS

632
(PULSE GENERATORS)
(Systems)
DISTRIBUTED PARAMETER MODEL OF THE TRESTLE PULSER
T.H. Lehman, R.L. Hutchins and R. Fisher
BDY Corp, hlbuauerase, NM 87106
Zn?nzsis7=?trrna‘lnnal Pylsed Power Conference Proceedings, pp #25-428

’

A distributed paramater circuit analog mode! was developed to
evaluata design improvements for the TRESTLE pulser. The spproach for
specifying the model network and estimating meodel parameters is
given. Mocdel results are shown to compare favorably to sviilable
measurerents. The modal's flexibility and econonmy sllowed resady
ev2lustion of potential modifications. 3 Refs,

Primary Xeyuerds: Maorx Gensrator: Peoking Capacitor; Analvsis;
Madelling

Secondary XKeywords: [MP Gensration

COPYRIGHMT: 1979 IEEE, REPRINVED WITH PERMISSION

635

(PULSE GENERATORS; ENERGY STORAGE, CAPACITIVE)

(Ma-x: Marx Genarators)

LOM-IMPEDANCE, COAXTAL-TYPE MARX GENERATOR WITH A QUASI-RECTANGULAR
QUTFUT WAVEFORM

M. Obers, Y. Sskato, C.H. Lee. 7. Mashimoto #nd T. Fujioka

Xeio Lniversity, Kohoku-ku, Yokohama-shi., Japan

2n?°:E§s7;nt'rnation51 Pulsed Powar Conference Proceedings, pp 165-171
’
Theoretical analysis of a low-

impedance. coaxial type Merx
gonerator, 'n terms of the

uivalen ectrical circuit, can offer

the most appropriate par ers for t design of & Marx generator to
produce a quasi-rectangular output w. form. The results of this
theoretical snalysis can be ext ively applied to tha design of
various types of coaxial Marx g rator. Based upon theoretical
analys:s, three Marx generators of 0.8MV, 1.0MV, and 2.6MV have been
developed for the e-bgem initiation of an WF chemical laser. The
results of the analysis were in pood agreement with the experimental
results. They haove a completely coaxial configuration. One advantege
of these machines is that t-ey can directly drive a low-impadance
slectron-besm dioda, without & low~impadance PFN, for tha efficient
production of an intense relativistic electron beam. They are also
remarkably compact. 16 Refs.

Primary Keyuords: Coaxisl Marx Genarator; Low-impodance;

Quasi-rectanguiar Output: Theory; Experiment
COPYRIGHT: 1979 IEEE. REPRINTED WITH PERMISSION

638
(PULSE GENERATORS)
(Systems)
THE DESIGN APPROACH YO A HIGH-VOLTAGE BURST GENERATOR
D. Cummings end H.G. Hammon II
Physic Internationsl Co, San Leandro, CA 94577
2nd 1EEE International Pulsed Power Cenference Proceedings. pp 172-178
10671979) .

An increasing number of experimental programs call for s seaquence
of several closely spaced, high-voltage pulses. This pa
the various design considerations for such & systen. The
the kind of pulse ge~erator, series or parallel configuration. kinds
of lines. aspe=t ratio, choices of dielectric, switch type,
triggering corsiderations, Marx Generator design snd isolation, feed
problems, pulse formation, and waveform degradation with incressing
stages The design procedure is illustreted by the M-2 pulser built
for the PHERMEX Fecility at the Les Alamos Scientific Laboratory.
This system produces a train of up to three 40 ns pulses, variable
#rom 600 kV to 1.4 MV with pulse separations of 100 ns to 1 ms.
Results are given and waveforms presented. 0 Refs

Primary Reywords: Burst Mode; Design Considerations; PHMERMEX;
Experiment; Marx Generator; Pulse Line
COPYRIGHT: 1979 IEEE, REPRINTED WITM PFRMISSION

661
(PULSE GENERATORS)
(Stacked Line)
A COMPACY POWERFUL-PULSE GENERATOR
Y Carmel. S. Eylon snd £. Shohet
Government 0Of lIsrael Scientific Department, Tel-Aviv., Israel
Journa! 0f Physics €; Scientifiz Instruments. Vol. 11, No. 8 pp 768-750
(08719780 .
6 Pefs. .
Primary Keywords: Stlck-d Line Tr.nsfora.ri Coaxial Marx Circuit;
25ns, 1000kv Puls
COP(RIGHT: 1978 THE INSTITUTE OF PKYS[CS. REPRINTED WITN PERMISSION

0462

C(ENERGY STORAGE, CA'ICIY!VE; PULSE GENERATORS)

(Marx Generators:

A LOW INDUCTANCE. COMPACT, 1 MV, 10 KJ MARX GENERATOR

R.D. Stine Jr.

Maxwel) Labs Inc, San Diego, CA 92123

1976 IEEE Pulsed Power Conference Proceedings, Paper 11C-2 (11/1974),

The electrical characteristics and design ¢ ures of & low

inductence, comoact, 1 Mv, 10 kJ Merx generator sre discus
Genwrators with a wide range of output energies are sesily obtn!n.d
by series/parallel configurations of components. A precision
trigoared, three-electrode, 100 k¥ switch and the compact physica)
arrangement of plastic-cased capacitors results in less than 100 nH
inductance per stage i1n the Marx. Reliable oparation over a three to
one voltege range is readily achieved by varying the scark-gep gas
pressure. 3 Re’s,

Primary Keywords: Marx Gensrator: Low Inductance: Compact Size;

“odular Design
COPYRIGHT: 1976 TEEE. REFRYNTED WITH PERMISSION
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643
CPOWER CONDITIONING)
(Pulse Trans“ormers)
A REPETITIVE 600 KV STACKED LINE TRANSFORMER PULSE GENERATOR
Y. Carmal and E, Shohet
isra0113810;:ilic Dgaté Tel-Aviv, Israel
ourna ’ ys'cs E; Scientific Instruments, Vol. 11, 748-7
(38/1973). e 8-751
A novel approach is described for the design of high-voltage fast
pulse gererators. It is based on & combination of & stocked line
transformer (SLY) and & coaxial Marx crrcuit. whose principles were
successfully applied for the design of o 600 kV, 25 ns repetitively
pulsrd generator. 1 Refs.
Primary Keywords: Stecked Line Transformer: Coaxial Transmission Line;
Marx Grnerator. Fzst Rise Time
CCPYRIGHT: 1978 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

649

(PULSE GENERATORS)

(Systoms)
HIGH VOLTAGE NANOSECONDS PULSE GENERATOR WITH VERY FAST RISE TIME

Y. Fubota and A. Miyahara

Magoya University, Nagoya, Japan

Jzpanese Journal Of Applied Physics, Vol. 17, No. 10, pp 1907-1908
(85/1978).

A Sescription is given of a pulse generator producing a 300 kv, 5

ns pulse into a 5 ohm matching load With a rise t.me of 5 ns. A 720
kV Marx genarator is irsductively charged and tnen discharged through
multichanncl spark gaps providing the power for the pulse. 2 Refs

Primary Keywords: Marx Generator: Water Line; Self-break Water Switch;

Sub-nanosecond Rise Time
Secondary Keywords: E-beam Fusion
COPYRIGHY: 1978 PUBLICATICN 8CARD, JAPANESE JOURNAL DF APPLIED PHYSICS

630
(PIWER CONDITIONING)
(Voltage Reguiation)
HIGH-POWER PULSE GENERATION
R. Arockiasamy and X. Xont
Indian Inst:tute 0f Technology, New Dalhi-110029, India
Proceed ros 0f The IE€EE, (August 1877), pp 1209-1210 (08/1977).

A thyristor circu)t for genarating high-power pulses directly from
the power “reguency supply is described. The circuit hes a wide scope
of appl cation in industry and research. Typical applications are
mentioned. 3 Refs.

Primary Keywords: SCR Power Conditioning: Powar Control; Regulation;
SCR Power Control: Poly Phase 5CR Control: Power

Poctifiar
COPYRIGHT: 1977 IEEE, REPRINTED WITH PERMISSION

53
(BREAKDOWMN STUDIES)
(Exploding Wires)
MULTIPLE-WIRE ARRAY LOAD FOR HIGH-POWER PULSED GEMERATORS
C. Stallings, K. sen and R. Schneider
Physic International Co, San Leandro, CA 94577
Aoplied Physics Letters, Vol. 29, No. 7, pp 404-406 (10/1976).
Exploding wire loads have been used for ssveral years to gensrate
8 hot dense plasma. For a generator with a rise tima of tens ot
and an 3 L ot 1 ohm or less, the inductance of the
wire ioad and the tendency of currant to flow outside the wire limits
the energy that can be transferred to the wire. An array of several
wires has now been used to lower tha inductance #nd improve the
energy transfer. 8 Refs.
Primary Keywords: Exploding Wires; Multiple-wire Array; 1 MA Current;
Curront Measurement; Impedanca Matching
Secondary Keywords: Plasma Generation
COPYRIGHT: 1976 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION

656
(SWITCHES, CLOSING)
(Gaa Gaps, Optical)
THE LASER TRIGGERING OF HIGH-VOLTAGE SWITIHES
A.H. Guenther and J.R. Bettis
AFKL, Kirtland AFB, NM 87117
Journsl Of Physics D; Applied Physics, Vol. 11, pp 1577-1613 (02/1978)
The

ser-triggared switching (LT5) of high-voltage spark gaps is

e-ed. The basic theory is presented which predicts dependencies

zkdown and switching jitter on such variables as

o prcossure, gap spacing. polarity., and geometry.

sctrical srcs of several meires length cen
directed by laser action. A complete set of experiments is
whick adeaustely support the proposed theory. The performance o
is considered and results are raported on multiple gap triggering,
multiple channel triggering, trigpering of voltages in excaess of 3
MY, repetitive switching at rates up to 50 pps with subnanosecond
Jitter, ss well as varisus geometries, pulse forming demonstrations,
and output voltege selection on a Marx generstor. Solid, liquid, and
vecuun insulation mediums are also discussed and experimentsl results
reported. Finally, numerous applications of LTS are presented as well
29 & list of recommended op ting characteristics to obtain optimum
switching performanc 126 s. .

Primary Keywords: La trigered Soerk Gap; Switch Delay; Jitter;

Varisble Pressure; Variable Gas Mixturae; Variable
Gap Spocing: Discharge Guiding: Excaerimant; Theory
COPYRIGHT: 1978 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

658
(PULSE _GENERATORS)
(Lina Type) .
WAVE PROCESSES IN HIGH-POWER NANOSECOND PULSE GENERATORS
Yu.P. Kubar'kov
M_.1. Kalinin Leningrad Polytechnical Institute, Leningrad, USSR
Soviet Physics-Technical Physics, Vol. 21, No. &, ep 515-516 (04/197¢).
Trans. From: Zhurnal Tekhnicheskoi Fiziki 46, B84-886 (April 1976¢)

The use of pulse forming lines in the production of electron besns
is widesoread today. As & result, it is necessary to characterize
thesa lines and their pulse shaping characteristics. The solution
P-oposad here is based on the principle of the superposition of the
sncident end relfected waves: the system is partitioned into several
regions, which are treate four-poles, whose parcometers are
governed by the design. for tha cace in which reflacted and
incident waves are present, & solution is found in terms of the known
reflection and refraction coefficients. To carry out calculations for
8 system consisting of coaxisl lines it is sufficrent to determine
the a-plitudes of the waves propageting n the forward and reverse
directiens in all regions. The nurber of these regions depends on the
propertias of the diclectric medium, the procagation velocity of the
elactromacnetic waves, tha length of the system, and the time step of
the calculation, After determining the numarical values for the
fcrward and reverse waves throughout the system for & given time, we
can detcrming the wave incicdent on the switches and the load. 3 Re’s

Pr m-ry Yeywords: Pulse Ferm.ng Line: Design Cons:derations: Switching
Considerations; Modeling
COPYRIGHT: 1976 #MEPICAN INSTITUTE COF PHYSICS, REPRINTED WITH
PERMISSICH

671
(PULSE GENERATORS: SWITCHES. CLOSING)
(Cavacit:ve, Thyristors)
A FLEXIBLE HIGH POWER PULSE GENERATOR USING THYRISTORS
D.F. Gibbs
H.H, Wills Physics Lab, Royal Fort, UK
Journal 0f Physics E; Scientific Instruments, Vel. &, pp 1065-1066
(1271971).

A simple pulse generator is describad which in conjunction with
low voltage triggering equipment is caocable of delivering pulses of
up to 250 V into open circuit, with a source impedance of less than 1
kohm, Pulss widih is variable from about 1 microsac upwards. No
difficulty is anticipated in producing higher voltages and currents
if reauired. 0 Refs.

Primary Keywords: Pulse Generator; Variable Pulse Width; Thyristor
Switch: 250 V Output
COPYRIGHT: 1971 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

67%

(PULSE GENERATORS: POWER CONDITIONING)

(Marx; Pulse Forming Lines)

0.0. 2 o HIGH-POWER CURRENT PULSE GENERATOR

P‘aﬂd :3?;? ?:zéhl.l. Bolotin, 1.1. Magda, K.P. Gadetskii, V.I. Balysev
hysicotechnical Institute. Aced f i i

' Yaicorechnical ute. Acedemy of Sciences of the Ukrainian SSR,

nstruments And Experimental Tachniques, Na. S, pp 1359-1361 (104

Trans. From: Pribory i Tekhnika Eksper;mun!n ;. 100-102 1 aes1sre.

N t(Snp:emb. October 1970)
generator of high-power current aulaws, 30 nsec wide, with

alactron beam current reaching 12 kA at GOO'kV is dasc:l;.d? Th-‘h.
generator consists of two forming lines with distilled water used as
the dielectric and an electran gun with a multipointed cathode. The
line is charged from a voltage pulse generator using the
Arkad'ev-Marx circuit. Because water is used as the lectric, the
capacitance of the line is approximately 10 nF for tively small
dimensicns, which allows spproximately 0.5 kJ to be stored and
ancroxirately 1E9 W to be discharged into the load 5 Refs.

Primary Keyiords: Marx Generator; Pulse Forming Line; Double Forming

in Low lmpedance; Water Dielsctric; %00 kv

Ope ing Voltage
COPYRISHT: 1970 PLENUM PRESS, REPRINTED WITH PERMISSION

681

(PULSE GENERATORS: SWITCHES, CLOSING)

flyne Type: RBHDT)

AN ALL SOLID-STATE MODULATOR F -

E.H. Hooeer snd S K. Bed OR THE ARSR-3 TRANSMITTER

Westinghouse Electric Corp, Baltimore, MD 21203

lEEEnI;:;agctions On Electror Daevicas, Vol. ED-26, No. 10 pp 16961499

This paper describes an all sclid-stetw, high-power
modulator used in the ARSR-3 system (an FAA -ig r:ut. 0335:?lllnc.
racar system). The modulato~, the culmination of a number of vears of
both device and circuit development, uses fast switching Raverse
Blockingy Diode Thyristors (RBDT's) to directly switch 14-MW, 3
microsecond video puises at high current without the use of magnetic
switching aids. The modulator consists of five identicel PFN modules.
@ trigger amplifier, snd & pulse transformer which matches the
modulater output to the bean charactarsitics of a klystren. Each
module conteins its own PFN, discharge RBDT switch assembly, end
essociated circuitry. This modulator is tha first production
::?4::“;;0:°Au,.l‘h’ ng:huest\nghousa T62R RBDT devices. The devices
=A pulses wi rn=-

e eroaiaong PuloRa s tu on rate of rise of up to 300

Primary Keywords: Puls

Forming Network; Reverse Blocking Diode

Thyristor: Modular Design; Pert
CIPYRIGHT: 1979 IEEE, REPRINTED WITH PERA?;SIU;r ormence Test

684
(BREAKDOWN STUDIES)
(Lightntng)

SURVEY ON ACTUAL KNOWLEDGE AMD PHYSICAL PROBLEMS
K. Bdergear

31 Gstadstresse, CH 8702, Switrerland
Journal De Physiaua. Vol. 40 No. 7 pp. 57-62 (07/1979).

An overview of recent lightning rasearch is presented. Also
discussed are thr hysical problems of lightning discharges: the
problem of stepned leaders, of the velocity of leaders and return
s;r:k:s, end of the current rise 1n the first and subsequent strokes.

efs
Primary Keywords: :io?tning Initiation; Charge Calla: Positive
article Migration: Upward Leader; Downword Lesd
COPYRIGHT: 1979 SOCIETE FRANCAIS DE PHYSIQUE .
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(REVIEWS AND COMFERENCES)
(Raviaws)
LEC7U!ES ON HIGH-VOLTAGE AND PULSE POWER TECHMNOLOGY
W.J. Sarjesnt (E,
Los Alemos Nainnal Labs, Los Alamos, NM 87545
Collection Of Lectures (10/1989)
Availability

® Individual Lectures
Thirteen lectures given at the University of New Mexico and los
Alamos Sciantific Laboratory concerning pulse power. Topics discussed
include encrgy atorage, switching, power conditioning, and particle
besam generstion. Twelve lectures are referenced individually.
Primary Xeywords: Power Conditioning; Power Sumplies: Pulse Voltage
Circuits; Tranamission Lines; Capacitors;: Loads;
Thyratrons: lgnitrons; Charging: Pulse Trensfarmers;
E-beam: Grounding And Shielding

69
NON‘DXABATIC ENERGY TRANSFER BETWEEN COUPLED L-C RESONATORS AND IVS
DSSIBLE APPLICATIONS TO HIGH-POWER RF PULSF GENERATION
1. Sato. K Minami and K. Ishia
Nagoys University, Nagoya, Japan
No. IPPJ-32, 33p (D9/1979).
Availability: MNB0-16917/2
NT1S

A principle of high-powar RF pulse Qeneration available in nuclear
fusion research is proposed. The RF enargy stored in L-{ resonators
with va le resonart frequencies is transferred to s load resonator
when the frequency crossing occurs. Successive e¢nergy transfers from
resonators result in & sustained RF oscillation at the load. It is
emchasized that the successive triggering 13 not required in the
present mathod. This s'mplifies substantialiy the ope-ation of the RF
generaters. The principla 's analyzed and nume~ically calculated for
oractical experimertal conditions. An exarple 0¢ the conceptual
designs of the verianle inductor used in the present mcthod s shown.
At tne ‘requency 1 PHx (4 MHZ). the output 110 kW {440 kW) and the
pulse width 24 sec (b micron sec) are expected, if one usas tow
toroidai ferrite cores with & major radius 0.5m and & minor redius

t.2m.
Primary Keywords: Energy Transfer; Inductors: Nonadiabatic Conditions;
Pulse Generastors; Radio Frequenct Resonators;
Heating; Induﬂtlcn Haating: Nuclear Fusion; Radio
Frecuency Heat
Secondary Keywords: NTISNASAE; NllSFNJA

701

CSWITCHES, OPENING)

(Explosive Fuse

ELECTRICAL EXPLOS!BN OF CYL!NDR!CAk FOILS IN AIR II. MIGH-CURRENT SHUNT
NCH

V.A. Burtsev, V.A. Dubyanskii, N.P. Egorov, M.P. Kasatkina, A.B.
Produvnov and 1.V. Shestakov
D.V. Efrerov Institute, Leningrad, USSR
Soviet Physics Technical Physics, Vol. 23, No. 9. pp 1051-1055
(09/1978).
Yrans. From: Zhurnal Tekhnicheskoi Fiziki. Vol. 48, pp 1845-1852
The groperties of the high-current pinch produced in the
slectrical explosion of & cyiindrical alurinum foil in air sre
studied exrerrmentally. With a thick foi]l the light pulse emitted
from the plasma becomes sharper. Blackbody cmession is obtained at
wavelingths 270 nm < Lamhda < 500 nm. A current reversal arises in
pert of the plasmse which carincides with the space-tima position of
the secondary shock wave. 9 Refs.
Primary Keaywords: Exploding Cylindrical Foils: High-current Shunt
\nch. ty1|ndr|:¢l Alumlnum Foil: Plasma Shock Wave:;
Secondary Shock HWa
COPYRIGHT: 1979 THE XNS!IYUTE oF 'NYS]CS REPRINTED WITH PERMISSION

704
C(SWITCHES. OPENING)
(Evplosive Fuses)
ELECYR'CAL EXPLGSXDN OF CYLINDRICAL FOILS IN AIR I. ELECTRICAL
HARACTERISTICS OF TME EXFLOSION
V.A. Burtsev, V.A. Dubyunskll. N.P. Eforov, M.P. Kasathina, A.B.
Produvnov and 1.V. Shestaskov
D. V. Efrewmov Scientific-Research Institute, Leningrad, USSR
Soviet Physics-Technical Physics, Vol. 23, No. 7, pp 802-308 (07/1978).
Trans. From Zhurnal Tekhnacheskoi Fiziki, Vol. 48, pp 1419-1627
The ewperimental apparatus is described togethar with the
diagnostic methods used to study the eiectrical explosion of
cylindrical foils in air and the propertias of the high-current shunt
diacharge. Expeariments on the characteristics of the electrical
explosions of cylindrical saluminum foils in air sre reported. 23
Refs.
Primary Keywords: Cylindrical foils: High-current Shunt Discharge;
Megaarphere Current Switch; Supprassed Edge Effects
COPYRIGHY: 1979 YHE AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION

707
(PORER CONDI!XUNING)
(Pulsa Transformer
USE OF TRINSFDIHEIS IN PlODUCINgRHXGK POWER OUTPUT FROM HOMOPOLAR

MW.H. Lupton. R.D. Ford, D. Conte, H.B. Lindstrom and 1.M. Vitkovitsky

Naval Rasesrch Lab, Washington, DC 20375

2nd 1EEE International Pulsed Power Conference Procowdings, pp 83-36
(0671979)

Anslysis is presented for systems using high current pulse
tranaformars to exrloit the high energy storage cepability of
homepolar arators or other limited current sources. The stepped-up
secondery current can be established gither by current interruotion
when the primary is gy storage or by commutation of
current Into the te storsge ’nductor. For
high-power pulse generators the primery insulation and power supply
sre rrotected by subsequent crowbarring of the primary. An example 198
otven of & design for matching the NRL homopolar ganerator with 1.46
®H tnductor to & 1-microH, megavolt level inductive pulse generator.
6 Rofn.

Primary Keywords: Pulse Transformer; High Current; Crowbsr: Inductive

Energy Storage
COPYRIGMT: 1979 I€EE. REPRIMTED WITH PERMISSION
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(SWITCHES, CLOSING; SWITCHES, DPENING)

(Vacyum Tubes: Vacuun Tubes)

VEKY FAST, HIGH PEAK POWER PLANARGYIégDE AMPLIFIERS FOR DRIVING OPTICAL

M. M. Howlend, S.J. Davis and W.! gnon

Laurence Livermore Lab, Livermore, CA 94550

27d 1EEE Internaotional Pulsed Power Conference Proceedings, pp 246-249%
(06r1979).

Racent extensions of the pesk power cspabilities of planar triodes
have made possible the latte use as very fast pulse amplifiers, to
drive optical gates within high-power Nd:glass laser chains. These
Pulag empl:ifrars switch voltages in the 20 kV ronge with rise t
of a tew nanosaconds, into crystal opticsl gates that are essent
capacitive loads. This paper describes & simplified procadure for
designing thase pulse amplifiers. It further outlines the use of
bridged-T constant ra tance networks to transform load capscitance
1nto pure resistence. independent of freauency. & Refs

Pricary Feywords: Pulse Amplitier; Planar Triode: Miller Effact;
Groundod Grld

Sccondary Knyaords: Pochels Ce

COPYRIGHT: 1979 JEEE, REPRINTED WITH PERMISSION
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716
(PULSE GENERATORS; ENERGY STORAGE. CHEMICAL)
(Fiux Ccrrress:on;, Flux Compresasion Generators)
EXPLTSIVE MAGNETIC FLUX COMPRESSION PLATE GENERATORS AS FAST
HIGH-ENERGY POWER SOURCES
R.5. Caird, D.J. Erickson, W.B. Garn a~d C.M. Fowler
Los Alamos National Labs, Los Alamos, NM 87545
1376 1EEE Pulsed Power Conference Proceedings, Paper IIID-3 (11/1976).
A typa of exolosive dr:ven generator, ralled a plate generator. is
descr:bed. It is copable of delivering electrical energics 1n the MJ
rance ot TW power levels. Plane weve cetonated explosive systems
accelerate two largo-sres metel plates to high opposing velocrties.
An anitial masratic f1eld 13 compressed and the flux transferred to
an exterral load. The characteristics of the plate generator are
descrited and ccrpared with those of other types of generstors.
Fethods of load matching are discussed. The results of s
high-power experiments are also given. 5 Refs.
Primary Keyaords: Flux Compression Genearator; Plate Gene
Parformance Comparison; Load Matching
COPYRIGHET: 1976 IEEE, REPRINTED WITH PERMISSION

716
(SWITCHES, CLOSING)
(Thyratrons)
HIGH VOLTAGE, LOW INDUCTANCE HYDROGEN THYRATRON STUDY PROGRAM
R.F. Caristi and D.V. Turnnulsi
EGIG Inc, Salem, MA 019
ERADCOM Report No. DELET-TR'Z’77'F (0171981).
Availability: :? AD95278
Is

Tha sacond phase of » multi-phase program of research and
davelopment to ga'n tha irformation necessary to fabrica & high
valtage. low inductance hydrogen thyratron switch has now been
coempleted. The thyraton 13 to be capable of switching te
kiloanperes within tans of nanoseconds at voltape levels
250 kV. To echieve low inductance. the thyratron is opera
close-fitting roaxial current return. Both the tube and the raturn
are made physically short, and the tube is designed such that the
discharge ts constroined to flow principally at the cuter reaches of
the device. A techniaque has been developad for modelling various
types of box grids and then using computer-generated field plots to
a'd in tho specifics of grid design. This madel has besn used to
gunerate » comprechensive set of thaoretical relstions that sre useful
to determine the encde dissipation to be expe Exparimertal
resultes are described and discussed. Included . ramic test
results, hol doff vs. time on charge and gas p sure, stage voltage
aéddirtion, opaeration at high pulse repetition rates. current rise time
as & function of gas pressure, and the trigoering characteristics of
myulti-stage, box-grid tubes. Finally, the design of an in
experimertal tube is discussed at length. This tube is expected to
have an inductance less thar 50nH and to operate at 150kV. 5 Refs

Primary Keywords: Thyratrtons; Switches: Pulse Genarators; Blumleins;
Pulse Modulaters; Nancsaecond Pulsaers: High Voltage
Components

725
(POWER CONDITIGNING)
(Clippers)
SOLID STATE CLIPPER DIODES FOR HIGH POWER MODULATORS
S. Levy and J.E. Creedon
ECOM, Fort Monmouth, NJ 07703
1978 1EEE Thirteenth Modulator Symposium, pp 60-65 (06/1978).
Encd-of-line solid state ci:pper diodes are essential te high powar
Pulse modulators. These diodes sre chosen to reduce the potentially
damaging inverse network and switch voltages which occur when the
load is less than the network impedance; aespacially when non-constant
loads sre encountered. The chaice of tha clipper diode stacks for &
magawatt (W) average power pulser resulted from a study of
Cormercially avarleble units. Destructive tests of available units
Qove & figure of merit of 303:1 for the maximum single shot 10
Mmicrosecond .urrent pulse to diode rated average current. A 150
ampere (A) average current diode was chosen for thae 20,000 A worst
cpsc exvected in the MW pulser giving 8 currant safety fector of

better than 2:1, For thae 40 kilovolt (kV) pulser oparation a .5:1
voltage safety factor required 60 of the 1.0 kv diodes in ser A
snubber cepacitor and resistor across each diode provided equ

voltoge division and transient turn-on protection. Transient response

of the snubber protected diode stacks was modeled at low powers and
later confirmed in actunl MW pulser operation. 10 Refs
Primary Keywords: End Of Line Clipper; Low Impedance Load;
Non-constant Load; Reflected Voltage: Diode Tests:

Snubber
COPYRIGHT: 1978 JEEE. REPRINTED WITH PERMISSION
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CINSULATION, MATERIAL)
{Lrauid)
THE COOLING OF OIL~FILLED ELECTRICAL EQUIPMENT, WITH SPECTAL REFERENCE
TO WIGH POWER LINE-TYPE PULSE GENERATORS
6. Scoles
English Electric Valve Co Ltd, Chelmsford, Essex, UX
1976 IEEE Pulsed Powar Canference Procecedings, Faper ITIE-& (11/1978).
Various methods are described for cooling the oi. used to insulate
the comparent parts of high voltage, high power line-type pulse
generators and their power supplies. Efficiencies of mains
transtormars, charging 1nductors, pulse-forming networks. pulse
transformers, etc.., &3 well as the actual switching device are such
that as ruch as 15 to 20% of the power consumed is likely to be
dissipated a3 heat. A numbar of cooling systems are described,
rarging frcm simple ai~ convection to those using chimneys or
fan-forced air. Kater cooled heat excharges also include those using
conrvest-on in the oil as weil as systems using pumps or propellers to
cause the o1l to “ice rabidly past the cooled surfaces. The rate of
he¢at ext-ac*ion with thase various systams can vary over a ratio of
1:100. 'n terms of watts par saua-e foot cf cooling surface per
degree centigrads ahove ambient. Empirical resuits and formulae are
Q'ven which enatle the user to calculate heat extraction to a few
nercent *n the majority of cases. 2 Refs
Primacy Xeyworgs: Jil Firlled fauvipment: Cooling: Efficiency;
Convection: Forced Circuiatior: Water Cocling
Secondrry Keywords: L ne Type Pulse Generators
CIPYRIGNT: 1976 IFEE, REPRINTED WITH FERMYSSION
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(PULSE GENERATORS)

1Flux Compression)

EXPLOSIVE ELECTRICAL GENERATOR

E.1. Azarkaevich, A.E. Voitaenko, V.P lsakov and Yu.A. Kotov

S. M, Krrov Yowsk Polvtechrical Iastitute, Tcmsk, USSR

Soviet Phrysics-Teshnical Physics, Vol. 21, Ne. 9, pop 1141-1146
(09713751,

Trans. Fro 2hurnal Takhnicheskoi Fiziki, Vol. 46, Pp 1957-1962

An experimantal prototype of an explosive electrical generator is

descrited. This davice uses the energy 0f an explosion to produce
electr-cal pu.ses 1n a res:stive load. It cons sts of an explosive
~agnet c-“ieid scurce, a fast-acting breaker, an explosion chamher,
ard cther elements. A current of 140 ke is produced in & resistive
lead at & volitege of 120 kv with a pulse length 3.5 usec. 21 Refs.

Pr-mary Kevwords: Explosive Generator; Resistive Load; 140 KA Currant

COPYRIGHT:

Pu.sc
1977 AMCFTCZAN INSTITUTE OF PHYSICS. REPRINTED WITH
PERMISSIUN
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(PARTICLE BEAMS, SLECTRON; SWITCHES, OFENING)

(Genarat-on: Exolos-'ve fuses
HIGH CUPRENT NANOSLCOND-PULSE ELECTRON ACCELERATOR WITH INDUCTIVE

SHAPING ELEMENT

Yu.A. Xotov, B.M.  Kcval'chuk, N.G. Kolganov. G.A. Mesysts, V.S5. Sedoi
and A.L. Ipatov

Soviet Physica-Technical Physics Letters. Vol. 3. No. 9, pp 359-360
€09/1977).

Trans. From: Pis'ma Zhurnal Tekhnicheskoi Fiziki 3, 883-886 (September

1977)

The traditiona! high-current nancsecond accelerator contsins »
“slow’ rgv storage bank, usually a pulse voltasge generator, a
‘fast' bank, which is a8 shaping line mith & switching system, and a
vacuum d ode. Accelerators of this tyre sre reviewed elsewhere. For
electron encrgies above 1E6 V. for currants >50 kA, and for pulse
lengths of 50 nsec or more. these accelerators bocome large,
compliceted, and expensiva. Furthermore, the pulse length in these
accelerstors is essentially fixed since 1t 13 governed by the length
of the shaping lina. Low-eneroy pulsed sccelerators 1n which the rale
of the 'fast’ storage bank is played by the inductance of an LC
circurt with an exploding-wire currant bresker are discussed
elseuhere. In the present letter we describe an acceleretor which
uses the same principle, but 8 pulse energv of the order of 184 J
This accelerator is designed fcr operation with short pulses
{accelerator voltage U up to 2 MV, current I uc to 50 kA, and pulse
length t up to 100 nsec) and long puises (U un to %00 kV. I up to 235
kA, and t up to 2.5 microsecond). & Refs

Primery Keywords: Stacked Line; Exploding Wirae: Inductive Energy
Storage; Pulse Transforser. Fiald-emission Diodes
COPYRIGMT: 1976 AMERIZAN INSTITUTE OF PHrSICS, REPRINTED WITH
PERMISSICN

73%
‘BREAKDOWN STUDIES)
{Ges, Electrical)
CHARACTERISTICS OF IMPULSE BREAXDOWN OF STARDARD ROD GAPS UNDER
CONTROLLED-ATMOSPHERE CONDITIONS
J.E. Matthews and R. Saint-Arnaud
Uriversity of Strathclyde, Glasgou, Scotland
Froceedinn« %t The JEF. Vel . 11F. No. 10, pp 1526-1527 (10/1971).

The et’ect of humid.ty on the impulse breavdoun of rod-rod gops i3
considered 'n this proer, Alony with the 1ntjucence of gamme
tresdiation and polarity effects. It was found that the breakdown
voltage increased in all cases except One, where the corons was
telieved to play @ dominating role. A polarity e/fect wass observed in
ronirradiated gaps but 18 Brchably cdue to stray capacitence with the
g-ouncded vessel. Ga-~a irradiation of the gar produced strong
rotarity effects and breakdow-~ veltege was reduced. 28 Re‘s

Prirary Kaywords: Iwru'se Breakdoun: HMumidity Effect: Radiation
€féeact. Ga=+z Redist on; Polarity Effect; Breakdown
Voltage vs Yumidity

COPYRIGHT: 1971 IEE

743
(DIAGNOSTICS AND INSTRUMENTATION)
(Revigus)
NANOSECOND PULSE MEASUREMEMTS
C.N, Ninningstad
Tektronix Inc., Besverton, OR
IRE Western Electronic Show And Convention (WESCON) Paper 2371
(0171981).
Mancsecond pulse propagation is analyzed utiliz:ng transmissian
13 theory technigques in this paper. TEM transmissicn lines (coaxral
ceble, strip lines, etc.) sre shown to play » significert role in
ranosecond pulse propagation for most aoclrcations. These asnalys:s
tachniques ere used to determine pulse delay characteristics. stray
capacitance, inductance of signal injectior and removal points
Design criteria sre presented for voltage and current probes end
sources. switches, ard trigger circu:ts 18 Rofs
Primary Keywords: Transmissica ting Theory: Current Probe: Voltage
Prote; Skin Effect; Srgral Source
1984 TERTROINIX INC.

COPYRIGHT

17

765

{ENERGY STORAGE, INDUCTIVE)

3y )

A };SFE;AL FOR THE CONSTRUCTION AND OPERATION OF AN INDUCTIVE STORE FOR
20 M

E.X. 1lnall X
dustralian National University, Canberra. Australia
Journal Of Phyrics E: Sciantific Instruments, Vol. 5., pp 679635
€07/1972). o
A proposal for coupling 15 MJ of energy initially stored in the
Canberra homopolar generator, to a in about 1.0 ms s described.
22 M. is first transferred to a coaxiel inductor at a peak current
and voltoge of 1.5 MA and 190 V respectively. Fast mechentc |
switches which are being developed would open to produce a 90(.9(!.1
of 1070 V and a peak power of 15 GW inte the lood. Information is
given or the operation of a smoll version of the system being used to
supply 100600 J to a high power laser amplifier. 6 Rets. .
Primary Keywords: Coaxial Inductor; Homopolar Generator: Mechanical
Opening Switch: 1 ms Transfer Time; 10800 V Outeut

Voltage
COPYRIGHT: 1972 THE INSTITUTE OF PhYSICS, REPRINTED WITH PERMISSION

(SWITCHES, CLOSING)
(Gas Gaps., Opt:ical)
LASER TRIGGERING YHROUGH FIBER DPTICS OF A LOW JITTER SPARK GAP
H.C. Harses, K.H. Schonbrck, M. Kristiansen, A.H. Guenther and (.L.
Hetfigld
Texas Tech University, Lubbock, TX 79409
IEEE Transactions On Pla=ma Scrence., Vol. PS-8, No. 3, ppo 170-176
(091980,

An ootical filter is employed to transpcrt a 15-ns light pulse
from & high powsr ruby leser for precise triggering of & gas filled
high voltage spark gap. The max'mum power density that can be
transmitted by the fiber is limited %o 6E12 W/sq.m. sbove which laser
induced damage occurs on thke fiber entrance face. The overall
throughput efficiency of the optical system was mensured as 62
parcent. Results are presented for the switching delay time and
aszocrated jitter for various mixtures of A and N/sub 2/ gas, and as
a function of the voltage across a pulse-charged Blumlein g rator
gar. Pulse charg'ng of the Blumle'n generator was accomplished by a
three-stage Marx generator, resulting in output voltages up to 250
kV, 1t was ceonclusively cdemonstrated that an optical fiber will
transport & sufficiently intense laser pulse to evince subnanosecond
Jitter in the triggering of & pressurized ges switch under the
cond:tions studied. 5 Re‘s.

Primary XKeywords: Laser Triggered Soark Gop; Fiber Dptic; Ruby Laser;
Pcicer Density Limitation; Subnanosecond Jitter
COPYRIGHT: 1980 YEEE, REPRINTED WITH PERMISSION

{SWITCHES, CLOSING)
tGns Gap~, Electrical)

LORS-(1FE HICH-REPETITION-RATC TRIGGERED SPARK GAP
H. Watscn

AiResearch Co., Torrance, CA 90509
1EEE Yransactions On Plasma Scrence, Vol. PS5-8, No. 3, pp 154-159
(0671979,

A forced-air-blown triggered spark gae (TSG) suwitch system capable
of high repetition rates on & continuous basis as well as a 158G
compprative study is described. The system consists of two T5G's,
esch discharging its own 30-ohm pulse cable into & common iocad. The
syster was oporated st 30 kv, 1 kHz, for 3I9E6 shots with erosion
rates of arproximately 60 mg/amp-hour. Fach 7SG discharged 0.623
joules in 60 nsec (FWYM) per pulse. The switching losses were about
28 percent of the stored cable erergy. Calculations indicate this can
reduce to 14 percent by optimizing the TS5G design and surrounding #ir
channel insulotion for a more uniform E-“ield. Test results indicate
a miltislement assembly capable of switching 50 kA or more ¢9- to
180-nsec 1 :1ses at 1 kHz from 50 kV for 500E6 shots without gap
adjustrent is feas:ble with this concept. The work was rartielly
suppported bv thwe U.S. Enargy Research and Development Administration
under Contract No. EN-77-C-06¢-4048. & Refs

Primary Keyiords: Rep-rated: Life Test: Electrode Erosion: Efficiency;
Field Uni)formity
COPYRIGHT: 1979 1EEE, REPPINTED WITH PERMISSION

(SWITCHES. CLOSING; SWITCHES, CLOSING)
(Gas Gaps, Sclf, Gas Gaps, Recovery)
TESTING OF A 100-KV 100-HZ REP-RATE GAS SWITCH
A. Ramrus and J. Shannon
Maxwe!l Labs Inc, San Diego, CA 92123
1EEE Transactions On Plasma Science, Vol PS-8, No. 3, pp 160-162
(C97198¢).

A two-eslectrode gas switch with a self-breakdown voltage of 100 kv
was operated at a pulso-repetition rete (PRR) of 100 Hz with bursts
up to 10 s 1n duration. The output of & pulse tronsformer provided
tha (1-cos cmega t) waveform which charged the switch in about
ora-half ma. Tho suwitch discharged with & peak current of about 10 kA
and a total charge trenafer of about 10 mC into & damped LU carcuit.
A continuous purge of ai1r through the interelectrode specing enabled
the surtch to recover 1ts breakdown voitage between discharges. Flow
rotes up to 35 standard cubic feet per minute (scfm) were employed.
Th's pacer discusses the dependence of switch jitter and wavaform
reprodic brlity or arrflow rote. 3 Refs

Primary Keyvwords: 1wo flectrode Gas Gap; Air Gap; High Flow Rate:
Ren-rated; Parformance Test
COPYRIGHY: 1980 JEEE. REFRINTED WITH PERMISSION
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(PLRTICUE BEAMS, FLECTRON)

(Ganeration)

ANODE BEHAVIOR IN HIGH INTENSITY FIELD EMISSION DIODES

E. D'krra. G. legg.er:, A. Luches. V. Massis:, A. Perrone and M.R
Fe-ror o

Universits di Lecce. Lecce, Itely

Journal Of Vacuum Science And Tachnology. Vol. 17, No. &, pp 838-841
(D2/1380).

The effects of energy loss in the snode foil of a field emission
varuum diode are considered experimentally and theoret:
authors culculete the temeerature rise in stainless st
soveral beam ensrgies and currents and 15 ns duration.
tesnarature rises calculated ware not found to be sufficient to
irduce “01] breakdown though exparimental observation contirmed that
this was, indeed. the case. A thoory is prasented to explsin this
discrepsncy. 14 Refs.

Priomrry Koywards: Field Emission Diode: Anode Foil: Beam Energy
Decosition: Foil Heat:@ ng
1980 THI AMERICAN VACUUM SOCIETY
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(SWITCHES, CLOSING?

(Gas Gaps., Materials)

EPOSION OF SPARK GAP ELECTYRODES

R A. Petr and T R. Burkes

Tevas Tach Uiyversity. Lubbock, TX 79409

1EEE Transactions On Plasma Science, Vol. PS-8, No. 3, ep 169-153

(59/1580). ) »
The srosion characteristics of spark gap electrodes operating with
10- and 20-microsecond square current pulsas for various matarials is
prasented. Cathode spot size and criteria for anode spot formation
sra estimated. Also, tha effect of the acoustic properties on
electrode erosion s described. 13 Refs.

Primary Keyworcds: Electroda Ercsion; Sguare Current Pulse; 10-20
Microsatond Current Pulse; Several Elactrode
¥aterials; Cathode Spot; Anode Spot

COPYRIGHT: 1980 IEEE, REPRINTED WITH PERNISSION

770
(PARTICLE BEAMS, NEUTRAL)
(Gengratron)

LAOGE AREA NEGATIVE ION SOURCE FOR HIGH VOLTAGE NEUTRAL BEAMS
P. Poulsen ond E.B.J. Hooper
Laargnca Berkoley Lab. Berkelev CA
Mo, CCNF-T91102-89, 7p (il/1975).
Availat-l-ty: LBL-10081

NTIS

A sourte of naegative deuterium ions in the multi-ampere range is
descrihed that is readily extrapolated to reactor size, 10 emp or
~ore ¢f meutral bezr, that is cf interest in future oxperiments and
reactors. The negative ion scurce i3 based upon the dcuble charge
exchange Process. A bean of positive ions is created and accelerated
ts an erergy at wh:ch the attachment process D + M implies D axp - ¢+
M exp ¢ proczgeds @fFficiently. The opositive jo0ns are atomically
reutralized either 'n D sub 2 or in the charge axchange medium M.
Atemic specigs make a second charge exchanga collisior in tha charge
tnrgat to form U exe - For a sufficiently thick target, the beam
reaches an gauilibrium fraction of negative ions. For reasons of
eff-ciency, the target is typically alkali metal vapor; this
exnariment uses sodium. The baam of negative ions can be accelerated
o high (>29: ke¥) energy, the electrons strippes from the ions. and
a high erergy neutral beam formed. (ERA cita%ron 05:014551)

Primary Xeywords: loo Sources: Neutral Beam Sources; Bean
Ngutralizatio~; Cations; Charge Exchange; Design;
Deuterium lons: Kev Range 190-1000; Size
ERDA/700205. NT1SDE

Secondary Keywords:
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(BREAKDOWM STUDIES)

(Gas. Electrical)

PLASMA COMTRACTION CAUSED 8Y THE MAGNETIC FIELD OF THE CURRENT IN AN
ELECTRON-BEAM-SUSTAINED DISCHARGE
V.V. Viadimirov, V.N. Gorshkov, V.F. Shandkii and A.I. Shchedrin
Academv of Sciences of the Ukrainian SSR, Kiev
Soviet Physics-Technical Physics, Vol. 49, No. 11, pp 1393-1394
(11/71979).

Trans. From: Zhurnal Tekhnicheskoi Fiziki €9. 2473-2474 (November 1979)

The externally sustained discharge has found wide-spread use in

high-power gas lasers. Theory on tha electron-team-sustained
diascharge predicts a marked change 'n the spatial diatribution of thae
beam electron energy loss as a result of the magnetic field produced
by the discharge current. In turn, this nonuniform spatial
dist~ibution of nergy loss leads to a¢nuniform pumping of anergy
into the active medium, so that the optice] emission suffers in
quality. As we will show in the present paper, for dischsrge
parsmeters in the 200-4¢00 keV, 2 A/sqg.cm. ranges magnetic mirrors can
arise which pravent besm electrons from penetrating into the
discharge gep, Wwith the conseguerce that the uscful volure of the
working chamber is reduced. 4 Refs.

Primary Yeywords: E-beam-controlled Discharge: Spatial Discharge
Distribution; Discharge Current: Diacharge Field;
Magretic Mirror

1980 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH

PERMISSION
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(BREAKDOMWN STUDIES)
(Gas, Electrical)
PULSED BREAKDOWN OF GASEOUS HELTIUM AT LOW TEMPERATURES
V.A. Avgustinovich (1) and Yu.G. Yushkov )
(1) Scientitic-Resesrch Institute 0t Nuclear Physics
{2) Tomsk Polytechaic Institute. Tomsx, USSR
Soviet Physics-Techn:cal Physics, Vol. 69, No. 11, pp 1415-1416
€11/7197%).
Trans, From: Zhurnal Tekhnicheskoi Fiziky 49, 2582-2503 (November 1979)
An effart is currently being mede to develop high-voltage devices
which ocerate at low temperatures. In certain situations, in order to
transfer the mnergy stored in e surerconducting solenotd or high-¢Q
microwavae resonators, switches which are capable of operating 1n an
:t:osnh-ro of gasesus helium at low temperatures are reauired 7
afs.
Primary Keyuords: Helium: Impulse Breakdown:. Point-plane Gapi Llow
ressure; 4.2 Deg.K ; 293 Deg.X.; Variable Voltage

R Time
1980 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION
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(SWITCHES, CLOSI'G;GSHIEC"ES'EOLEque)
aps, E-beam; Gas Gaps, E-beam

(ces € REPETITIVE ELECTRON-BEAM CONTROLLED SWITCHING

R.F, Fernsler (1), D. Conte r2) and I.M. Vitkovitsky (3)

£1) JAYCOR Inc, Alexandria, VA 22304

(2) Research Development Associates, Arlington, VA 22209

(3) Naval Reswarch Lab, Washington, DC 2 ~

1EEE Transactions On Plasma Science. Yol. P5-3. No. 3, ep 176-180

19971989) . o

Pravious investigators have demonstrated the fessibility of using
an ionizing slectron beam to control the conductivity of & gascous
volume-d:sc ge switch. We consider the possibility of using such
suwi tches . ively at high-power levels (up to 1EI0 W), with
switch opening and closing times as short as several nanossconds. An
snalysis of the relevant gas chemistry sndicates that tht
reauiramunts can best be met by using & nonelectronegati bose gas
with & high electron mobility, dilluted with a small sercentage of an
electronegative gas. N/sub 2/ and the electroneqgative gas 0/sub 27,
are pr nted to support the analysis. 10 Refs.

Primsry Keywords: MNanosecond Closing Time: Nanosecond Dpening Time:
Chemistry Simulation; Nitrogen Gaps: Oxygen Gaps:
®ixture: Rep-rated: Theory

1980 IEEE, RFPRINTED WITH PERMISSION
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(PULSE GENERATORS)

(Trigees) SIMPLE PULSE GENERATOR FOR A POWERFUL MODULATOR
B. So lo
Un|vw:g?ga di Palermo, Viale, delle Scienze, Itasly
The Review Of Scientific Instruments, Vol. . Ho.
(0%/1588) . ] 5
I enarstor circuit with pulse length 2.5 microns, peo
Vbl:a:: :.kg. pulse repatition fraquency 25-100 Hz, isa described.
This pulser may be used asRu'trxqger for the thyratron of o
‘line- duletor' 3 Rafs. . .
Pr\;;:: §§53o33=? 1 KV Output; Thyristor Pulser; 280 ns Risa Tima; Low
Impeda~ce; Rep-rated
COPYRIGHT: 1980 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION
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(DIAGNOSTICS AND INSTRUMENTATION)
(Current)
MAGNETIC FIFLD SENSITIVITY OF AN OPY}CAL FIBER WITH MAGNETOSTRICTIVE
JACKE

J. Jarzynski (1), J.H. Cole (1), J.A. Bucaro (1) and C.M. Davis (2)
(1) Naval Rasesrch Lab. Washington, DC 20375

(2> Dynamic Systems., Inc., Mclean, VA 22102

Applied Cotics, ¥ol. 19, No. 22 pp. 3746-3748 (11/1980).

The authors de-~ive expressions for the magnetizally induced strain
in on optical fiber with a finite magnetostrictive jacket. The effect
of jacket th ckress on the magnetic field sensitivity and prassure
sensit'vity of an optical fiber is calculated. 8 Refs.

Primary Keywords: Magnet Field Measurement. Optical Fiber;

“agnetorestrictive Jackaet; Phase Shift
Strain Calculation

1580 OPTICAL SOCIETY OF AMERICA

Secondary Keywords:
COPYRIGHT:
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(DIAGKOSTICS AND INSTRUMENTATION)
(Voltaca!}
A NANOSECOND RISE TIME DIFFERENTIAL PULSE TRANSFORMER

G.E. Alberge
Eindhoven University of Technolagy, Eindhoven, Netherlands
Journal Cf Physics Ei: Scientific Instruments, Vol. 13, pp 1009-1010

€01r19271.

A diffarential pulsa transformer with & rise time of less than 2
ns and a droop of less than 1% for pulse widths up to 200 ns, is
described. The device was primarily designed for the datermination of
small voltage differrnces in pulsed expariments on hot electrons in
semiconductors. Special attention is pa:d to the systematic and
;andom errors which may arise at the determination of differences. &

efs
Primary Keywords: Instrumentation Transformer; Transmission Line
Transformer
COPYRIGHT: 1980 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

(ENERGY STORAGE, MECHANICAL)
(Rotating Machinez)

A MODEL AIR-SUPPDRTED DRUM-TYPE HOMOPOLAR GENERATOR
R.L. Xustom, R.E. Fujya, R.B. Wehrle, R.P. Smith and T.J. Kovarik
Argonne Hational Lab. Argonne, IL
Argonne Report Mo. CONF-771132-6 (11/1977).
Availability: C$§7—771132'6

N

S
A single cylinder, drum-type homopolar ganerator has been designed
and built for the purpose of developing & simple air support system
for thin cylinder rotors operated at high surface velocities and
significant radial drum growth. The modal has an aluminum cylinder
which is 0.32 cm thick, 25 cm in diamater. and 12.7 cm long. It s
designad to operata at & reak current of 2500 A and to store & totel
0¢ 4D kJ Mith a surface velocity of 305 m/sec. The drum is mounted
over s fiberglass cylinder with its axis vertical. The spece between
the drum and the fiberglass cylinder fcrm » pressurizad sir cavity.
The drum 1s bounded between flat surfaces. Air escapes from the
Cavity between the edges of the cylinder ana the flat surfaces. This
provides the air lift to suppo~t the cylinder. Brushes are located at
the edges of the cylinder in four clusters of @aight brushes. The
brush diamater 13 8.36 cm. The peak current density 15 781 A/sq.cm..
The brush material i= Morganmite CMIS. A radial magnetic fiaeld is
Provided by an trcn core System using two copper coils. The field
streagth is 1.0% 7. The model is in the initial stages of operation.
It has heen operated at 350C rpm with & DC current of 100 A to test
the arr support system. It has been pulsed with 500 A peak current.
Some problews have been enrcountered 1n the brush hsolder system which
gave reauired modifications. These modifications are in progress. &
afn.
Primary Keywnrds: Air Bearing; High Surface Velocity: iLarge Radial
Drum Growth; Vertical Axis

331
TSWITCHES. CLOSING; SWITCHES. CLOSING: BREAKDOWN S UDIES)
(Gas Gaps. Materials: Vacuum Gaps., Materials; Elactrodes)
ELECTRODES FOR HIGM-CURRENT (OMMUTATORS
Yu.S5. Pavlov and S.A. Smirnov
Physicotechnical Institute. Academy of Sciences of the Ukrsinian SSR.,
Xhar'kav, USSR
Instruments And Experimental Techniques. Vol. 14. Ko. 1, pp 132-1364
(9271971).
Trans, From: Fribory 1 Tekhnika Eksperimenta 1. 118-120
(senuary-February 1971)

This article describes two constructions of electrodes which
provide fo- the directional movemunt of the discharga and its
confinement within & specifrad ragrion. Tha tests ware carried out
L1 th current pulses of ur to 100 kA 1n the range of pulse lengths up
to 3 meec at atmospheric pressure and 1n a vacuum. It was established
that tio electrodes have & comparatively small erosion. while the
1gr1t-on devices mounted oen them are not covered with molten matal.
As & resuit, the operating rescurce of arc gaps having such
elcctrodes 1o ircrecsed considerably. ¢ Refs

Primary Keywcrds fiectrode: Gas Goo: Vacuum Gap: Expanding Arc
otating Arc, fros=iun Moasurement; 100 kA Current

R
COPYRIAKT: 1971 PLENUM PRESS, REFRINTED WITH PERMISSION
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(BREAKDOWN STUDIES: SWITCMES, CLOSING)
(Electroces, Liqu'd Gaps, Materials)
DEFENDENCE OF ELECTRODE EROSION UPON FORM OF CURRENT PULSE
A.I. Kruglev and V.N. Fukin
FTD Report No. FTD-TT-64-857/1¢2 (01/1965).

Trens. From: flextroiskrovaya Obrabotka Metallov lzdatel'stvo Akademii

. Nauk S55R, 29-37 (1963)
Availability: AD 611075
NT1S

_ The suthors show that the erosion of a copper or brass electrode
immersed 1n kerosena is dependent not only on total charge passed by
the slectroda, but also on the shape of the current. Two pulse
forming lines with puise widths 1.5-and 20-microseconds, were
utilized together to produce 8 pulse with variable shape. Peak
currgnts wora 60 A for the long pulse and 400 A for the short pulse
Evide 13 presented thot electrode eronion is significantly
dependert on pulae shape parameters in a manner not predicted by
Previocs theorrey. 7 Refs.

Primary xaeywords: Electrode Erosion; Pulse Shepe: Low Current: Long

Pulse; Rectanyular Puise; Sygnificant Dependance

863

PARTICLE BEAMS, ELECTYRON)

(Generatior)
CEVE_OPMENT AND INVESTIGATION OF RELATIVISTIC ELECTRON BEAMS WITH

FINITE ENERGY SPREAD AND IMPROVED EMITTANCE

J. Fink, H.3. Sch-llviag and U. Schur-zhar

Max~Plancu-Inatrtut FUr Plesvarhysix, Garching,FRG

vourra)l 0t Aorlied Physics. val. 51, No. 6. pr 2995-3000 (06/31980).

“his pocer presents experimental resuits in the develosrent of

low~emitonze relativictic electron beams w'th fin'te gne-gy spread,
thiek - smung other applications - 15 surtable for suppressing
ctilscirve 1ratabilities in an electron-ring accelerator. The
Toasurcrents were performed with & divided cathode in an
eiect-3n-beam gun one half of wnich is cennected via a resistor with
the heg- veoltage te-minal. The energy difference can be varied up to
10 keV 1n proporticn t0 the resisrance, with eousl sukcurrents. The
besm parts are weli separated, and their rad-al dristance is about
@-ual to the radial d:tferance of the cor-esponding electron closed
orb-ts., suck +hat electron-ring formotron with minimum radial
betatron cscillatins should be poss:ble. The beam emittance 13 as
sm3l]l as abcut 100 mrag cm an~d the currert 1s 830 A. 17 Refs

Pr owary Kaywords: Electron Rirg Accelerator: 100 Mrad Cm Emittance;

86 A Current
COPYRIGHY: 1980 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
PEFMISSION
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(SWITCHES. CLOSING)

(Cas Gaps, E-beam)

AN ELECTRON-BEAM-TRIGGERED SPARK GAP

K. McDonald (1), M. Hewton (1), E.E. Kunhardt (1), M. Kristiansen (1)
and A.H. Guenther (27

(1) Texas Tech Univarsity, Lubbock, TX 79409

(2) AFWl, Kirtland AFB., KM 87117

2nd 1EEE International Pulsed Power Confarence Proceedings, pp 437-441
(06/1979).

Studies on the triggering of a hiph~voltage, gas-insulated spark
9ap by an elactron beam have bean conducted. Rise¢ timas of
approximztely 2.5 ns and subnanosecond jitter hive bean obtained for
3 cm gaps with gap voltages as low as 50% of tna salf-breakdown
voltsge (variable to 1 MV). The switch delay {1ncluding the diode)
was 50 ns. The workiny media were N/sub 2/, and mixtures of N/aub 2/
and Ar, and of N/sub 2/ and SF/sub 6/ at pressures of 1-3 atm. Open
shutter photographs show that the discharge 1s broad in
cross-section. Voltage, current. and jitter measurements have been
made for a wide range of gep conditions and electron-baesm parameters

Variations in the cha-acter of the discharge rave been inferreg using

stresk and open shutter photography. Correlation betwean electron
bHeam width, besm energy. discharge channel width. current rise time,
delzy, and jitter sre discussed. 7 Refs
Pr:mary Keywords: E-beam Triggering: High Voltage; Fast Rise; Low
Jitter. Wide Trigger Range
COPYRIGKT: 1979 IEEEL, REPRINTED WITH PERMISSION
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(SWITCHES, CLOSING)

(Gas Gaps, Electrical)

A 3-MV LOW-JITTER TRIGGERED GAS SWITCH

D.B. fummings and H.G. Harmon 111!

Phvsic In*ernatioral Co. San Leandro. CA 94577

2nd 1EEE International Pulsed Puwer Conference Proceedings, pp 4646-46¢9%
C06/197¢)

Fhys'cs Internationnl Company has designed. built, and tested a J

MY, jow jrtter, trigoered gas switch. The switch operates in & 16.5
ohm ceaxral pulse lina. The system design requires that the pulse
1ina surtches perform the difficult task of first holding off a
reverse oslsc charge, then of holding off the forward pulse charge.
then, finally., of *riggaring on command. The trigger for the sw)tch
13 genc-ated by & *rigger Marx placed within the output pulse line.
The remar~der of tre troggerirg circurt includes a trigger isolatron

Qap. A Y/M-type trigger electrode is s-tusted witnin the ma'n gen. To

date, the switch has bean shown to hold voltage and trigger reliably

for pulse charges from 0.9 MV to 2.5 MV. The rms jrtter of the switch
“iring time 13 i@3s than 6 ns. At an operating voltage of 2.5 MV, the

auiteny transfers 8 charge of up to 0.! coulomb per shet, with a peck
currert of 20 %A. 2 Re‘s
Prima-y Yevworda flectrically Troggering: Very High Voeltage; Rever<e
Voltane Holdof’, Low Jrtter
COPYRIGHT: 19?9 IEEf. KEPRINTED WITH PERMISSI0N
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{ENERSY STORAGE, INDUCTIVE: ENIRGY STORAGE. MECHANICAL)

(Inductors; Rotating Machines)
COMPUTIR RASED ELECTRICAL ANALYSIS OF HOMOPDL AR GENERATOR DRIVEN,

BITIER PLATE STORAGE INDUCTORS WITH RADIAL CURRENT DIFFUSION

D J 1. Mayhall, H.G. Rylander., W F. Welden and H.H. Woodson

Univarsity of Texas at Austin. Austin. TX 78712

2nd 1EEE Internaticnal Pulsed Power Confarence Proceedings. pp 330-332
(D6/1979) .

Maxwcll's equations are solved for the operationsl sdmittance in
the magnetic auosi-static approximaticn for nonmagnatic eyltndrical
coils with sximuthal currents and axtal magnetic fields. An infinite
sarias, Beasel function salution 13 outarred and sclvea for copoer
cntln with orven racdiol dimenaicna Cotl turns numbers and longths
o-0 design parameters. A multiple brerch, shunt network corl mode!
with series rosistances and inductances 1s derived. The U1 Lfn 5 Fy
honorolar ganerator ;8 modeled with & torque-speed equation ‘rmeluding
brush and seal drag torquesa. The brush contact vcoltage drop 1y
modaled ve-aus sur‘ace spred ®nd brush current. Tranocmissicn syster
rasrstoncos and 1nductances 8-e included. Effective cep*hs of current
ponetrat on, effective oIl -esistances and inductances, and peak
fumperatyros a-e calcuiated versus tire. Coil currents and voltages
are obta-nec, as a-e syst.- energy storages and dissizations. Peak
curreat times and system drachorge imes ar@ determined Slightly
u-derdarngd zonfigurations are fourd. 1 Re's

Primary hNeywo-ds: homopolar Generator: Araiysis: Modelling: Design
Parameters
COPYRIGHT. 1979 IFEf. P{FRINTED WITn FERMISSION

GNOSTICS AND INSTRUMENTATICN)
‘el

eld)
LECT®IC POTENTIAL MEASUREMENTS IN GASECUS INSULATING MATZRIALS BY
ToR SPRCBE IN A CONTROULLED ENV]RCNMENY
5. Bertiny, A. Cperto and G. Scruttc
Unive=s:ty of Genoa. Genoca. Italy
TEEE Trarzactions On Instrumentation And Meesurement, Vol. IM-29, No.
2. po 125-130 (Dt/1980) )

The experimental determination of electric patential in gaseous
imsulating mate-ials is pe-formed using & corona proba. This method
car be usec¢ to measure po'nt values of electric potential from dc to
ac 8% t-dustrial freave~cy velues. The o-eposed method. after an

n1tal cal:bration cf the orcha, allews the determination of the
seplituse cf the electric pote-ticl at the point 1n space wherc the
ti1p of tke prcte i1s located the measurement 13 performed by
sdrusting the ¢ved-ng potantial of the probe unt'] & complate corons
aunpression 18 ottarned, Yo discriminate the corona effect of the
prohe from other possible corora sources, a device fcr orebe current
deroctron ta prorosod. The corena prete method has been verified by
—passring ciecte ¢ petential. uider both dc and 50-H2 ac conditions
in known field cenfigurstions and in natural and conrtrolled
@nvi-enmants. Frnatly, the procssed method has deen acplied to
deter~ine the space distribution ot tha olectric potert:al around
h:gh-voltage irrulating structures under dc and 50-Hz voltages in &
MATLFAL environToent 12 Refs

Prirary Keyucrds: D¢ And 50-H:, Spatral Distribution: Negative

Putertials, Ccrona Current Measurement
COPYRIGHT: 1980 1ECE, REPRINTLD WITH PERMISSION
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(SWITCHES, CPENING)
(Vacuum Gaps, Electical)
EXFERIMENTS ON VACUUM INTERRUPTERS IN HIGH VOLTAGE 72 XV CIRCUITS
R.E. Vorshali. C.W Ki'mblin, P.G. Slade anac J.G. Gormen
Westinghouse Research and Development Center, Pittsburph PA
IEEE Transsctions On Power Apparatus And Systems, Vol. PAS-99, No. 2,
pp 658-66% (03/1980)

Threa exper mental 23 cm diamater vacuum interrupters have been
burlt and their performance hss been evalusted in single-phase
high-voltage. high-curran: circuits. The first of these experimental
destgns contained 11.7 cm crameter. sorral electrodes and one
floai ' rg arc shield. It interrupted bus circurts up to 42kV (72kV x
5 5217154 The second and third srototype designs contasined three
fion'ing arc shiulrs Prototvee number 2, eauipped with 14 cm
diameter. spire! olactrodes. passed single phase bus fault tasts at
42 KV 40 ki and 63 kV(72kV x 0.87)/3CkA. Tha third prototype,
designed ‘o ercura that a diffuse vacuum arc could be ma ntained at
very high currents, interrustes bus fault curraents in the renge of
40KkA to 6CkA in a 63kV crrcurt. This design also showed potential for
agries oparation ot 145kV/55%A for both bus and short line fault
srtuntiors. Test data are presented in this paper and are discussed
with res<iect to electrode dismeter, the contact gap at current zero
and the naed far maintarning & diffuse vacuum arc. 1 Refs

Primary Xeywords: Vacuum Interrunters: Magnetic Freld Inte-cuption
Mcechanism. Electrcde Vapori Interruption of Over

4ORA (ems)
COPYRIGHMT: 1980 TEEE, REPRINTED WITH PERMISSION
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(SWITCHES, CLOSING, BREAXDOWN STUDIES)

(liquic Gaps, Self; tiquid, Electrical)
INDUCTANCE AND PESIGTANCE (HMARPACTERISTICS OF SINGLE-SITE UNTRIGGERED

WATER SWITCHES iN WATER TRANSFER CAPACITOR CIRCUITS

P.W Sperce. Y.G. Chen, G. Frazier and H. Calvin

Physic Interratisnal Co. San Lesndro, CA 94577

2nd ITEE Inte-ntional Puised "ower Conference Procesdings. op 359-362
(0671979}

Inductance and resistance characteristics of single-site
untringe~ed water switch arc-channels have been investigated by
moansuramert of therr effacts on freauency and voltaga gein in a water
ceracitor transfer circuit. Data are presented foar twoe distinct
sustoh configurations covering o voltage range from 3 tn 6 MV, gaps
feam 7 to 15 :m, and mecan switching trelds from 150 to 350 kv/em. A
sirple lumpad circurt model is postulated with switch L and R varying
linea=ly with gap spacing under low voltaga condrtions. Extrapolation
of thia sero-order modal to bigher voltage cenditions compares
“gvaratily w tt measured circu't characteristics. Energy loss in the
water saitch 1% ohserved to be spproximately s factor of two in
evress of mawximus losses predicted from previous estimates. 3 Refs.

Primai~y Yeywords: Resistance: Inductance; Variation With Gap Spacing;
High Voltage:; Efficiency: Rise Tima Mensurement
COPYRIGHT. 1979 IEEE, REPRINTED WITM PERMISSION




835
C(SWITCHES, CLOSING)
{Thyristers)
INSULATED-GATE PLANAR THYRISTORS. I. STRUCTURE AND BASIC OPERATION
4.D. Plurmer and B.W. Scharf
Stanford University, Stanford. CA 94305
IisszYigg;:ctvONS Cn Electron Devices, Vol., ED-27, No. 2. pp 380-387
’ .

A high-voltage n;anar triac which is controlled by an

insylated-gate termiral is described. Its structure is related to the
DMOS trensistor on Wwhich 1t s based and its multiple operating modes

are discussed in terms of an eauivalent circurt composed af MDS and

bipolar transistors and resistors. A tynical junction 1sclated device

has a 150-V breakdown and & on-resistance less than 10 Orms for a
400-um wide charnel. The on-resistarce can easily be scaled to very
low valuas simoly by increasing the device width. Extension of tha
"0S thyristor concept to othar devices and higher veltages 13
described. Quantitative analysis and modeling of these new devices
are described in a companion parer. 23 Refs

Primary Keywords: High Voltage Flaner Thyristor: DMOS Transistor

Insulsted Gate Control: Metal Gate Technology:

Yodeling
COPYRIGHT: 1982 IEEE, REPRINTED WITH PERMISSION

CHES, CLOSING)
s Gaps, Optical)
L0« JITTER LASER YRIGGERED SPARY GA® USING FIBER QPTIC
L.L. Hatfieid, H.C. Harjes, M. Kristiansen, A.%. Guenther and K.H.
Schenbacn
Tevas Tech University. Lubbock. TX 79439

- triggerirc 0f a pulse charged gns switch is described. The
lasp- trigering results in low 3rtter 8w tchirg reiative to the

et c¢ tra laser ovlse. A novel fea‘ire is the use of a s:ngle
ele~p-t. 1 m=, guarts, optical frber to transmit the laser beam. The
%= 2~ racaveters. such as gQas pressure, gas composition., and laser
tes= foca! peint location have been optim:ized to e-ocuce hanosecond
delay ard jitter with as little laser power as sossible. The laser
celical system has been opt-r:rzed for best overill efficiercy 1n a
sonfraurat or sirtable for 1li.mination of wany fibars by a single
iaser. Typical operating parameters for the switch are: 2 cm Qop.

2530 To-r pressurae. 50% Ar - 5C% N/sub 2/ gas mixture, and a charging

voitage of 200 kV. Laser power 1n tha gas ts typrcally a feu

maganwatts with an overall efficiency gruater than 50% for the optical

system. 1 Refs.
Peimary Keywords: Laser Trigoering: Fiber Optic: Low Laser Power; Low
Jitter: Multiple Gaps
COPYRIGHT: 1979 IEZE. REPRINTED WITH PERMISSION

339
{SWITCHES, CLOSING)
(Mrscellaneous Solid State)
NEW TECHNOLOGIES ADVANCE POWER SEMICONDUCTOR STATE-OF-THE-ART
R. Denrning and J. White
RCA Advanced Power Labs, Somerville, MJ
Solid State Technology. (March 1980). epp 98-105 (03/1980).

Improved manufacturability. performance, reliability and
adaptabr{ity are features of & now serias of discrete high voltage
power devices. 16 Refs.

Primary Keywords: 1.5 KV Breakdown: l0A Current; Neutron Doping: lon
Implementation; Diffusion Process: Surfaca Electric
Fieid Control; Sipoa/Glass Pasivation System; Matal
System; Device Packaging; High Voltaga Transistors
High Current Transistors

COPYRIGHT: 1979 RCA CORPORATIUN, REPRINTED WITH PERMISSION
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(BREAYJOWN STUDIES)

{Capacitors)

POLARITY EFFECT MEASUREMENTS USING THE KERR ELECTRO-OPTIC EFFECT WITH

COAXIAL CYLINDRICAL ELECTRODES

M. Zohn and T.J. McGu:ire

University of Florida. Gainesville, FL

TEEE Transsztions On Electrical Insulation, Vol. EI-15, No. 3, pp
287-293 (36/1950).

Steady state solutions of the electric field and space charge
denaity disteibutionrs using a dr1ft dcminated un'polar conduction
mode! be‘ween coaxral cyiindrical electrodes are reviewed and
ccmparsd to experimental results obtained using the Kerr
electro-optic effect. With coaxial cylindrical electrodes, Kaerr
measyremerts gonerslly showed weok positive charge njection at the
ynrgr clirdrical electrode was so strecng that the space charge
shielding caused the plectric f:ald at the inner cylinder to be

mimimum, w'th the freid increas:rg to the outer cylindrical electroce

in complete contrast tc the usunl space chroe free 1/r field

deperdence. This polarity effect 13 cbserved also for 8 sinusordal ac

high valtage with an essenti1allyv snace cherge free fi1eld when the

tnrner cylindrical electrode was instantaneously negst've, and a space

charge distorted uniform field when tha inner cylinder was
snstcntaneously positive 5 Rofs
Primery Xeyuords Space Charge. C(harga Injectior; Kerr Electro-optic

Monsurements. Cocaxral Electrode Models: Breakdcwn In

Drejectrics
COPYRIGHT: 1980 IEEE. REPRINTED WITH PERMISSION
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(SWITCHES, CLOSING; SWITCHES, OPENING)
(Gas Geps, E-beam; Gas Gaps, E-boam)
REPETITIVE ELECIRON BEAM CONTROLLED SWITCHING
R.F. Fernaler, D. Conte and I.M Vitkovitsky
Naval Research Lab, Washington, D& 0375
2nd 1EEE International Pulsed Powaer Conference Proceedings, pp 364-371
(06,1979 .

Previous investigators have demonstrated the feasib:)ity of using
an jonizing electron beam to control the condurtivity of 8 gascous
volune-discharge switch. Wa heve cons dered the poss'bility of using
such switches repetttively at high power levels (ue to 1E10 W), with
switch opening and closing tires 83 short as several mnenoseconds. An
analys:s of the relevent gas ch-emistry has indicataed that thaose
recuireme-ts can best be met by using & nor-electronegative base gas
diluted with 8 small percentspge o* an qlectronegative gas Deta)lod
chemistry simulations, using the non-elactronregat ve gas 0/sub 27.
have been performed and will be presented to support this snalys's
Rlso discussed wili be the lim: tat ons iwposed by switch heating and
gas breok<ann 6 Re’s.

Primary Kevuords: Velume Drscharge; Electrenegative Seed Cas
NYumerical Calculation: Cremistry Considarations
COPYRIGHT. 1979 1EEE. REPRINTED WITH PERMISSION

906
(PULSE GENERATORS; ENERGY STORAGE. INDUCYIVE)
tSystems, Systems)
‘7RIDENY-A MEGAVCLY PULSE GENERATOR USIKG INDUCTIVE ENERGY STORAGE
D. Con*a, R D Ford. W.H. Lurton and 1 .M vVitkovitsky
Nava! Re=earch Lab, Washington, BC 20375
2nd 16t Internationsl Pulaed Power Confarance Proceedings, pp 276-283
(05719793,
A mrw;vol( lavel pulse ponerator., TRIDENT, has been constructed

utilizing an inductive store as tha primary pulse forming device The

2.5 micrcH cosx1al storage inductor can be energized with up to 500

WA obtained from a 500 kJ, 60 kV capacitor bank. Current interruption

1s ac-omplished using & three stage opening switch comprised of an

explosively actuated awitch 1n parsllel with forl and wire fuses. The

generator has bean oporated at the 410 kA charge level (70% energy)

to procuce 700 k¥ pulses with risa times of 150 nsec. Energy has been

depcarted into & 7.5 ohm resistive losd at & rate of SEID0 W.
Coerat:on with optinized fuse dimens:ons and at full charge is
anticipated to aoproach megavolt outruts at powers of 1E1l W. Future
experimerts inciude utilizing & homopclar gererator as tne currert
sourze. 7 Rafs. . .

Primory Kaywords: TRIDENT; Explosive Fuse: Exploding Wire; Design

Considerations
COPYRIGHT: 1979 IET:, REPRINTED KITH PERMISSION
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USA-USSR INVESTIGATION OF 1200 XV TOWER INSULATION
(03/1980).

s12
(P _LSE GENERAYORS)
("rigger}
A 130 KV LOW IMPEDANCE MULTIPLE QUTPUT TRIGGER GENEPATOR
A.H. Bushnell, C.B. Dotbie and A.P. Krickhuhn
Max.iell Laos Inc, San D:ego. CA %2123
Ing [ELE Interrational Pulsed Power Conforence Proceedings, pp 161-164
(06719792,

A urmicue low 1mpedance trigger ganaerator has been develored which
can generate 130 WV pulses having 22 ns risa time in four S0 ohrm
outpLt casles. This gerarato- usas 8 myultichannel rail-gap switch to
drscharge a grour of low i1nductance capacitors which are charged to
J5C kY inte the cuteut cables. The performance of the circurt was
srolysed using & corputer and successfully predicted the behavior of
the crrcurt. lima jittor betuaen input trigger and output pulse is
less than 2 ns (ona stendord deviation). The unit is 1mmerscd in ol
*no1ts owun mata) housing. 0 Refs

Priomary Keywords Low Impadance: four-output; High Voltage: tow Jitter

COPYRIGHT: 1979 JEEE, REPRINTED WITH PERMISSION

(POWER CONDITIONING)
(Fulse Transformars)
DESIGN OF PULSE TRANSFORMERS FOR PFL CHARGING
€.J. Rohwein
Sendia Labs, Albuauerque, NM 87115
2nd 1EEE International Pulsed Power Conference Proceedings, pp 87-90
(0671979).

Air core pulse trensformers powered by low voltage capaciter banks

can be simple efficient systens for charging high-voltage (0.5 to 3
MV) pulse forming transmiasion lines (PFL) such as those used in
electron and ion bean accelerstors. In these apnlications pulse
transformers must have the combined capability of high voltage
endurance ard high energy transfer efficiency, particularly 1n
repetitive pulse systems where these features are of primary
'mportance, The design of shielded, high-voltage, spirse]., satrip
trarnsformers which fulfill these reauirements is described 1n this
paner Transfcrmers of this type have beun tested in three systems
which operate with greater than 30 bercant transfer efficiency and
have not farled in over 1E? shots. 6 Refs.

Prirary Keywords: Air Core Pulsa Transformer; Pulse Forming Line;

Charging; Strip Transformer; H:goh Efficiency
COPYRIGHT: 1979 JEEE, REPRINTED WITH PERMISSION
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(SLITCHMES, OPENING; SWITCHES, OPENING)

{Mechanical; Gas Caps, Magnetic Fiald)

DEVELOFMENT OF CISTRIBUTION AND SUBTRANSMISSION SF/SUB 6/ CIRCUIT

BREAKER AND HYBRID TRANSMISSINN INTERRUPTER

G A. Votta, R.&. Srmith, M.B. Engels and L.A. Nugent

Gould Inc, fColmar, PA 18915

EFRI Revort No. EPRI-€(-810 (06719768,

Avariabrlity: EPRI-EL-210
EPRI

Test rodels of the arc spinner interrupter were built and tested
to deotermine the component reguirements and arrangements necessary
for tte dasired performance. A s'ngla-phase laboratory model of this
interrupter was successfully testeo up through 295 kA at 13.5 kV
Interruption of 40 kA at 13 5 k¥ was demonstrated: however,
satisfactory performanca was not obtained at sign:ficant current
levels during thv's program when tested at higher voltages. A
full-scale modal of a three-phase outdoor distribution power crrcuit
breaker reted 18 kA at 15.5 kY was built and successfully tested teo
standards. 34 Refs.

Primary Keywords: Spinner Interrupter; Hybrid Interrupter: Vacuum
interrupter: Performance Test
COPYRIGKT: 1978 EPKI, REPRINTED WITH PERMISSION

CSWITCHES, CLOSING)
fGas Gaps, Electrical)
HIGH REPETITION RATE MINIATURE TRIGGERED SPARK SWITCH
M F. Rose and M.T. Glancy
Naval Surface Weapons Center, Dahlgren. VA 22648
2nd 1EEE Interna‘ional Pulsed Power Conference Proceedings, pp 295-300
(06/:979)

A mintature triggered spark switch designed to operate at high
ropetition rates has been constructed. The devi along with
sssociated trigger circuitry, has baen incorpor
gencrator which produces an oscillotory discherge at a frequency of
150 M4z, The switch 1s cperated ir the prossure range 760 Torr -

2 6E3 lorr us'ng commericial dry nitreger as the working gas. Both
brass and aluminum electroces were tnvestigated for rapetition

freqre--1es as higr as 20 kHz and for gas flow retes as high as 8 cu.

cm.ssec. The effect of repretition rate on switch jrtter and switch

hraeckdoun voltage 18 presented and discussad 'n terms cf gas pressure

end flow rate 4 Refs,
Prirary re worrds: Rep-rated. Migh Proasure: Quenching Spark Gap: Ffast

Piep. Low Losses. L-C Cscillator
: CPPYRIGNT 1779 IFEE, PEPRINTED WITH PERMIZSICN
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CINSULATION, MAGNETIC)
¢

INFLUENCE DF NONUNIFOR™M EXTERNAL MAGNETIC FIELDS AND ANODE-CATHODE
SHAPRING CN MAGNETIZ INSULATION IN COAXIAL TRANSMISSION LINES

M.A. Mostrom
Los Ale-as “ationel labs, ics Alamos, WM 87545
2rd 1TEE. Irte~natonai Pulser Pcuer Contererce Proceedings, pp 475-478

Lol
Torx'cl transmission lines, usec to transfer the high volitage
rulsc 'nto the dirofe regron of 5 relativistic electron beem
gercatcr. bhave been s*udied using the twe-dimensional time-cependent
¢ully relat vistic and @lectromagnetic partrcle simulatron code
CCURS. A s mple thesry nf magret: = rnsulation that agrees well with
simu.atioy results o~ A straight cylindrical coax :n a uniform
exterral magnretic freld is used to interpret tha effects of
arcde-cathcce shap’ag ead rorurtform axte-ncl magret-c fields. lrss
0% mz3nevrc ansylatton appears to be minim:ced by satisfying two
=1¢~8: 113 the catncde surface should follow & flux surface of
xternal magretiz ‘ield: (2} the anoce should then be sraped %o
inaLre that tne magnet:c insuvlation impeczance, including trarsients
‘e alwavs greate~ than the effectiva [cad impedance whereve- there s

as eleztron €low in the ar~ode-cethade ga=. 7 5.
Prima-y Kevwarcs: Nurer-cal Talc u‘at-onA C’”BF. Si=ple Theory:
fxte et c Fi

COPYRIGHT: 1979 IEL_. WwITH PER‘X55YCN
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ICAL SOLUTION °F HAG%"'CA'LY INSULATED CHARGE FLOW
In CTAXIAL 3ZEQ™METR

Earuo~ and P F. Jttinger

Lol Kewedrch Lab, Was-ington., U0 20375

Reprr- Nn. NR_ G656 (1./1981)
Slan- ity AD AL3ATS
NT1%

A vect*arized., FORTOAN romnuter progrem has been written to
ste avendy-stnty electron and ien fluxes as waell av radial
1 3¢ *he mau-etic and eiert-rc fialas for specific practical

“radn and Pagnet cally ansulnted vacuun feed line paramaters
Toe rumer formylat.or is ¢erivec in part from the thecraticol
treatment of the topic 5y K.D. Bergeroa. Howeve-, 't differs fraom the

treatment 'n several! 'moortant resnects, including: a corraction in
nsne of the key scal ng expressionrs, a restructuring of the boundery
ccnditions to allow for spec tic parametric solutiosns, and a mora
care*ul consideration of the regions near the bnode and cethode
surfaces ind near the clectron sheath boundary. 1n deriving these
results, analytic approximations for the fields in these 'special’
regions were develored. These approximate solutions permittaed
numerical treatment of the s:ngularities there. Matching the
approx'mations between the regions also provides first-order guesses
for the gross stecdy-state operating characteristics. 25 Refs

Primary Keynords: Nu~arical Si'mulatron; Charge Flow; Electron Flux;

Ton Flux; Radial Profile: Scaling

924
(EREAXDOWN STUDIES)
(tightning)
LONG ARC SIMULATED LIGHTNING ATTAgNHENT TESTING USING A 150 KW TESLA

R.X. Golka

Wendover AFB, Utah 864083

20d ItEE International Pulsed Power Conference Proceedings, pp 136-141
(04731979).

Recent advances in direct lightning strike testing h.

lightning attachment test technicues and generator de Pm
a very large Tesls Coil (5! feat wide). Breakthroughs in simulated
lightning attachment to amall scale replica atrcrnft models which can
be sdaptcd to full size cparational sircra‘t have been made in the
past yoar. New high veltage long src generotor developments have
surceecrd in preducing voltages ir aexcess ot 15 m:]llion volts end arc
lengths in excess of 40 feat. The shortest path from the discharge
arc eloctrode to the modal extermity using the long arc does not
Qovern ‘he pttachment points to tha test spacimen as 1t dors when @
chort arc iz used to conduct simulated lightn-ag testing. The system
Just described may elsc hava application as an ultra-high mega-volt
source for part:cle boam wespon-y. 0 Refs

Primacy Keyuwords Lightning Simutation; Pulse Ganerstor: Attachment To

Arrcraft
COPYRIGHT:. 1979 I1EEE. REPRINTED WITH PERMISSION

5
NSULATION, MAGNETIC)
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MAGNETIC INSULATION IN SHORT COAXIAL VACUUM STRUCTURES

S. DiCapue and T.5. Sulliven
vsic [ntarnstional Co, San Leandro. CA 94577
d 1EEE International Pulsed Fower Conference Proceedings, pp 483-486
(B6/1979)

Pzgnetically insulated vacuum structures (MIVS) can be used to
evarcame the lrmitetion on power flow 'n liquid dielectrics ard
d ale-*-rc vacuuT interfacas 1n pulsed high powe~ accelerators. A
srort (1 mm}, low-+moendance (Z/sub o/ 5ohm) cosxial MIVS w:th a gop
ct 5 mm was studred excarrmenially. Power flows of 1.5E10 W cm/sup
-2/ were observed. The current pulse showed scme grosion before the
oneet o magretic 1nsulation. The transverse electron current arising
‘rem this eresi10n wos cbserved with Faradcy cups imbedded in the
wall. Migretic inscviation was lest absutl €3-70 ns into the pulse
This lcss was 8lso raserved 1n the Faraday cups and radiation
d:apnostics. This loss of magretic insulation 1s assocreted with
closure of the gan by cathode pissra. 8 Refs.
Primary Xey.-ords: Vazuum Interface: Insulat:on Onset; loss

Calculation: Transverse Electror Current; Faradoy Cup

CCPYRIGHT: 1979 IZEE. REPRINTED WITH PERMISSICN

927
CINSULATIONN, MAGNETIC)
%)
L

ITL-A 2-0 '“DE TO INVESTIGATE ELECTRON FLOW THROUGH NOM-UNIFORM FIELD
FES 0F MAGNETICALLY INSLLATED TRANSMISSION LINES
£.1L. Neau and ..P. V¥onDavender
Sa~diz Labs. Aibuguerave, N* 87115
2~‘ 1EELE In‘e-natioral Pulsed Power Confererca Proceedings, pp 479-6482
t0%/71879).

Scl€-magneti cally 'nsulated, high voltace transmission lines are
use! 'n :ne-tral con®:nement fusion particle acceierators to transmit
prer frerm the varcu:m insulator %o tha diode. Injection and outout
convalitad secticis pose specral mroblems 1 @stablishing the desired
eleztron flow pattern necded to maintsain high ovarall efficiency. A
tima devendent. 2 D numerical code for planar or triplate ge-matries
culculaton 'he motron of B tost electran through tha tapercst innu® ce
rutput corvolutes. The 1-D parapctential model! s assu-od ¢ - be
coarcrr ate at arch ¢ns tion ard the magnetic freld and petertia)
distriauticn are calcaloted ia the vicintsy of the par-ticle The
electr 2z “ieid +s then calzulated from Gauss's Léw, &nd ¢ ¢ einctron
motron 1y celeculated relativistically. The results show tha® tne
elactran caronicrl momantun in tha direction of flow changes as the
@lecimen o s3es thraugs & convoluted gedmetry. As shown by Merde.,
th~sa elec rons 4lou between the cord.ctors afte- toe coned Lte
witheat re-intarsgctong the cathode. We hyro*hesize that the
elortrons [ead ¢c the josses cobsarved 1n long self-magnet ¢ y
nolaten lives. Pesults of calculations are correlated witn resuits
a4 tro M te prixar flrw evperirent. Y Refs

Primary KayworzZs: Electron Flow: (onvolute Terminations; Numerical
Toaleulrtion: losw Calculation
CIpPvIIaNT 1579 IETE, FITRINTED WITH PERMISSICH
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(S@ITCHES, CLOSING)
(Gas Gacs, Electrical)
PAPALLEL LOU'BINETIONS OF PRE-IONIZED LOW JITTER SPARK GAPS
W.A. Fitrsir=ons and L. A. Rosocha
National Peserarch [roup. Macison, WI 53705
2nd IFEF {nternational Pulsed fower Confererce Proceedings., pp 1864-186
(80671979,

The proverties of 10 to 30 kV four electrode field emission
pre-iomzed triggered spark gaps have baen studied. A mid-plane
cff-axis trigger elcctrode is brased at *V/sub 0//72, end & field
emission point is lorated adiacent to end birosed at the groundad
cathode potentia.. S:multaneous application of & -V/3ub o/ trigger
oulse to hotn the electrodes results in the rapid sequeontisl closing
o¢ the anode-trigger and trigger-cathocde gaps. The observed jitter s
sbout 1.5 ns. Paralle! oreration of these gaps (up tc 10 so far)
connected to & common capac-t:ve load has been studied. A simple
theory *hat pred::ts the rumber of gaps thot mey be expected to
oparate in parelle!l is discussed. 0 Refs.

Primary Keyuords: Faur Electrode Figld Emission Spark Gap: Triggering
nsideretions: Low Jitter: Parallel Operation
COPYRIGH™ 1879 l[E[ REFRINTED WITH PERNISSION

932
(SKITCHES, CLCAING)
(Cas Saps, Materials)
SURFATE AGIHXG IN YIGH REPETITION RATE SPARK SWITCHES WITH ALUMINUM AND
BR455 ELECTRGDES
M. 7. Glency and M F. Rose
Naval Surfaco Weapons Center, Dahlgren, VA 22643
Ind 1fEE I~ternational Pulsed Power Confe-ence Proceedinas, pp 301-307
(057319793 .
The surfacae aging of the electrodes of miniature spark swtches
(Asc nzoroximately 50) is expiored using commercial dry nitrogen as
the worwing ges. 3oth brass and aluminum electrodes were 1nvestigated
for ag'ng characteristics using a constant gas flow rate of & cu.cm.
sec. The gas pressure was varted from 760 torr-5000 torr. The
awitches were constructed s an integral part of & miniature L-C
ascillator vhich has & ringing frequency of approximately 150 MHz.
The aging process was hal%ed at arvels ranging from one to severel
theunand discharges and the ¢lectrode surface examined with »
scarn'rg a@lectron micresccpe. 9 Rafs.
Primery Kevwardy: floct-ode Erosicn: L-C Oscillator: Rep-rated;
riace Ccatirgs, Electrcde Preparation
COPYRIGHT - 1979 IE(E. PLERINTED WITH PERMISS]ON

936

{SWITCHES, CLNSING)

(Gas Gars, Materials)

ACCUSTIC FHEHOMENA IN EROSION OF SPARK-GAP ELECTRODES

R.A. Pe*r #and T .R. Burkes

Texas Tech Univ, Lubbock, TX

Aciolred Phystcs lette~s. Vol. 36, No. 7, pp 536-539 (D4/1980).

Experiments have been conducted to show that acoustic waves

ganc-aled 1n the eiectrcde waterial may cause an order-of-magnitude
srcrease in the rate of electrode e-csion. This increase is due to
the arrival of refiected acovstic waves b° the electrode surface

vhile arc srots are still mclen 7 Ro’s
Primary Yovuords Arc Spots: in|lo¢tqd Acoustic Waves: Increased
Lrosinr Ra
COPYRIGHT 980 Tkt f"z‘l’ﬁ\ INS'IVUYE OF PHYSICS., REPRINTED MWITH
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(FPULSE NENERATIPS; PLLSE GENERATORS)
{Marx: ' >ne Typed

A 500 XV REP-RATE MARX GENERATOR
J. Shanner
Mawweil Labs Inc, San Diege. CA 92123
2nd !Eig Internatirnal Puised Powe~ Conference Proceedings. pp 226-231
(Erh/71679)
Ao gfficrent PFN/Marx generator was constructed for generating
nigh average poun- @iectrcs boams  The generater consists of te~ 100
&V PFN 5taycs cornested 'n A Marx configuration. The Marx generator
e~nlcys purged gos switches The nuninal operating parameters are:
Voltuce-9306) «v, Current 10 kt. Pulse Duration-] microsecond.
Rep-Rate- to 100 H:, Average Power-to $0C %K. This pesper diacusses
the Merx £hargirg oower condrtioning and the operation of the
grreratar 1rto retistive an. tlectron Lieam joads. 1 Refs
Primrry Koywords Pulse Forming Hetwark; Ma-x Configuration. High
Power;: Gas Scark Gan; Rep-rated. Charging
nnsrderstions
COPYRIGHT - 1979 J€Et, REFRINTED WITH PERMISSION
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(RTEAXDOWN STUDIES; SWITCHES, CLOSING)

{Gss, Recovery: Gas Gops. Recovery)
G&S COOLING ARD ELECTRIC STRENGTH RECOVERY AFTER A SPARK DISCHARGE

E.P Bel'wow

Ler ngrad Polytechnical Institute, Leningrad. USSR

S-vier Prys-ca-Techrical Physics, Vol. 16, No. &, pp 1321-1323
NPER RS

Teans., F-or Zhurnal Tekhnicheskoi Fiziki 41, 1678-1681 (August 1971)

Recove y of tha electr:c strangth of air gans with a length s <

2-10 mm after the passage of current oulases of 0.6-20 kA and 3-1500
microseconds long s (npvestigated. The cooling of the gas followinp &
spark drscharge 's investigated gualitatively be means of the shadow
mathod % Rets.

Pr mary Keyio-ds: Gap Recovery. Air Gap: 20 kA Pulse: 1500 Microsecond

Duration; Gas Ccol'ng: Shadowgraph Diagnostic
CRPYRIGHT: 1972 AMIRICAN INSTITUTE OF PHYSICS, REVRINTED WITH
PERMISIION
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CRIEANDOWN STUDIES: SWITEHES, CLOSING)
jas. frt cai: Gas Caps. Coticall
SUECTENN DiNSITIES IN LASER-TRIGGERED SPARK GA® DISCHARGES
R.J. Cru~ley, ©.F. Will-ams, M A. Gundersen 8~d A. Wotsan

$rom maasuremerts cf 3tark broacened sncctral orofiles an
larg--t--37aced dischavqges in byarcgen are reno-ted. Temporally and
sFat-allv resolved data nave beon ob*ainod brth during and after the
a-: fc- cizcho~ges - Aydrogen. Ev-dence of 8 shockwave s presented,
cerss stert with tre chrervat-ons o’ other investigators. 3 Refs.
Bpiwney Keywords: Stark Broace-ing: Laser-irigoering; Hydrogen Working
Cas: Shcck Wave
C2°YRIGHT: 3979 IEZf, REPRINTED WITH PERMISSION
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(PIRTICLE BEAMS, ION)
{Fereraticn)

HIGN-PCWEP ION BEAM GENERATION WITH AN INVERSE REFLEX TETRODE
J.A. Pasour, R.A. Mohatfey, J. Golden and C.A. Kapetanakos
Naval Faosearch Lab, Washington, DC 20375
frplied Physics Letters, Vol. 36, No. 8. pp 646-668 (04/1980).

A nes reflexing-electron ion source is described. The device
produces a unidirectional ion boem with relatively high efficiency
even when the applred megnetic field @xcaeds the self-field. This new
source ope-stes at » low, constant impedance during much of the
abplicd voltage pulse and is better matcred to availoble high-power.
low-imvedance generators than previous reflexing-electron devices.
Preton pulses with pesk current approximately 500 kA have been
produced w th the inversa raeflex tetrode coupled to the Gamble II
generator. 15 Rafs.

Primary Feywords: Reflex Triode; lLow Impedance; Constant Impedence;
Salid Cathode; 500 kA Qutput Current; Experiment
Theory
COPYRIGHMT: 1980 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION
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(PARTICLE BEAMS. ION)
(Seneration)
10N BEAM GENERATION THROUGH A MOVING PLASMA BOUNDARY
M. Dambinsk: and P K. John
University of Western Ontario, London, Ontario, Canada
2nd 1EEE International Pulsed Power Conference Proceedings, pp 72-75
(06/1979) .

It is shown that ion currents extracted from a moving plasme can
be increased by a factor of spproximotely plasra valocity’/ azoustic
spead as co-pared with a stationary plasma of the same density and
terparatyre. A conincal thata-pinch gun is uvsed to accolerate plasma
with density in approximately 1E12 cm/sup -3/ to velocity v
sporoximetely 1E7 cm/s. Total currents aoproximately 100 A of 10-20
k@? ions wera obtained from an 8 cm drameter extraction system. 7
Refs.

Primary Keywords: Moving Plasma; High Current; Child-Langmuir Lew:

Exo ent
COTYRIGHT 1979 TEES, REFRINTED WITH PERMISSION
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(SWITCHES, gLOSIN?;
» Cptica

(Gos E;?sLASER-YRIGGERED SF/SUB 6/ SPARK GAP FOR LOW-JITTER TIMING

W.R. Repoport, 4. Goldhor, J.R. Murray and M. D'Addario

Lawrence Livermore Lab, Livermore. CA 94550

2nd 1EEE Inter~national Pulsed Power Conference Proceedings, pp 236

71979).

(BGAL SF/aub 8/ spark 9ap operated at field stresses of 60-180 kV/cm
can be triggerad with subnonosecond jitter by volume breakdown in
SF/aub 6/ induced by 8% little as 10 mJ in 15 ns of KrF laser
radiation. Refs. )

Primary Keywords: Lsscf‘Y'igva';nu: Very low Jitter

S d. Keywords: Abstrac nly
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(BREAKDOWN STUDIES)
(Surface Flashover)

MECHANISM OF PULSED SURFACE FLASHOVER INVOLVING ELECTRON-STIMULATED

DESORPTIDN -

R.A. Andarson and J.f., Brasinard
Sandia Labs, Albuauerque. NM 37115
Journasl 0f Applied Physics., Yol. 51, No. 3. pp 1414-1621 (03/198¢0).

A simple model is proposed to explain how & prebreokdown avelanche
of se-ondary emission slectrons con lead to surface flashover when an
insulstor in vacuum bresks down a fau nanoseconds aftar high voltage
is applied. The case of & plane insulatsr-vacuum interface
perpendicular to pa-allel eieztrodes 1s considered. Positive surface
charging is assumed to occur almost immedsately upon application of
the voltage, and the attendant secondary emission avalanche s
assumcd to be maintaingd at satura®ion throughout the prebrgakdown
time delay by “i1eld emission from the cethode elect~ode. Bombardmert
of the insylotor by avalanche elactrons desorbs a cloud of gas., which
15 pa-tially tonized as it drifts throug the swarm of electrons in
the avelanzhe. The electric fiald at the cethode end of the insulator -
pecores enhinced 6% pPosrtive tons azcunulate, whrch 1n turn increases
the “icild er1ssicn and the rates of gas desorption and 1o~ zation.
This and other regenerative Processes rapidly lead to brealbdown.
Fiald cnhancement a%t the cathoda ero of the tnsulatcr and ‘nc-eased
f e:: Am-s6-~n are nchividoalily concidered 1n detesrinire the

tivp delay. with very s 7 la. results. The
erors-tig 1ty e have ohservea peiweren the timoal delay and the
‘e se saiare 0f t-e ap~l-ed veltaoe s alse prefictad. as weli as a
dozenaence of the trme de.zy on the tnsuletor length. Tha rodel may
aizo sccount for the imoroved perfcrmance of insslators coated with
cnrts r rmetal ox:ces. 39 P fs.
Primary Ye,.c-ds PLised Surface Flashover; Prabreakdown Phencmena:
v .m-1nsuiator Interface; Surface (harge, Gas Clouvd
AN INSTITUTE OF PHYSICS, REPRINTED WITH

CCPYRIGHY. 198C a™
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(PARTICLE BEAMS, ELECTRON)

(Generation)
REFETITIVELY PULSED ELECTRON BEA™ DIODE LIFETIME AND STABILITY

M.T. Ruttram

Sandia Labs, Albuaueraue, N™ 87115

Zn?uIEEE International Pul!sed Power Conference Proceedings. pp 61-64
5/71979).

Repetitively pulsed vacuum beam diodes will be required for most
projected 1nertially confined fusion systems. Yet data on the
operation of diodes unpger renetitive pulsing is sparse. This paper
discusses the operation of a 250 KV, 1.5 kAs/sa.cm. diode at
rapetiticn rates to 30 Hz for sustained runs. Skort term stability is
tvpically 3 percent (standa:d deviation). longer term there is &
drift toward higrer impedance »t the start of the pulse. Details on
this d-1ft and a comperisor of this process for & rather blunt versus
2 sharp cdgrd cathode are presented. 1 Refs.

Primary Keywords: Vacuum Dioda: Lifetima: lmoedance Stability;

Rep-rated
COTYPIGHT: 1979 TEEE, REPRINTED WITH PERMISSION
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(SLITCHES. CLOSING)

(Gas Caps, Electrical)
STMULAYION OF INDUCTIVE AND ELECTROMAGNETIC EFFECTS ASSOCIATED WITH

SINGLE AND MULTICHZNNEL TRIGGERED SPARK GrPS

S. Levinson, E.E. Kurhardt, M. Kristiansen and A.H. Guenther

Texes Tech Unrverarty, Lutbock, TX 79409

2nd 1EFL International Pulsed Power Conference Proceedings, pp 433-436
(Ber1978)

When breakdown of a pressurized sperk gap is initiated by a high
power laser, & narrow spark thannel 1s quickly established. In thas
casa. the rise t'me of the curre-t in the ex%ternal circuit dua to the
braekdoun of the gap is determired in a large measure by the
inductive and elrctromegretic effects assocrated with tne channel
dimensiors and tha rescltirg phystical discontinuities, experiments
have been conducted using spark gaps where the discharge channel is
si1m leted by 4 very thin wira. Current rise time measuroments for
vorious wire sizes {1.e., spark channel radius), wire position (i.e.,
on or off ax'x), and number of wires (i, multichenneling) have
been carried out. The rise time values thus obtained agree auite well
with the laser-trigoered, 5'ngie and multichannel. spark gap results
Trese results can be qualitatively explained using simple inductive
circuits which draraticaliy underline the inductive character of the
breakdewn The signif:cance of ‘hese results 1n revealing the
mechanism 0f spa‘k gap breakdown will be discussed. 3 Refs

Pramary Keywords: Spark Channal Study: Simulation;: Wires: Switch

Inductance
COPYRICGKT: 1979 JEFE, REFRINTED WITH PERMISSION
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(SWITCHES, CLDS!NG; s
s
(Gas Gaps, Materisls) . ok GAP EROSION RESULTS
R. Petr., D. Barrett and T.R. Burkes
oxas Teen Univarsity, Lubbock, TX 79409 ) :
;ﬁ;nlflgc;ngnrn:tvonzl Pulsed Powecr Conference Proceedings. pp 308-312
(06;L271l69ion characteristics of & spark gap with parsilel- lane
alectrodes are determined at atmospharic and vacuum pressures. trom
Erosion as & loss of mlectrode mate-ral s ssured in a r:ngod (u e
200 to 1000 emperes. The sevarity of elnctrudeyoros|on s 3u:h °
ralated to spot formation. swrtching rates, melting point o L ;
alcctrode. pressure, and gap length. Eros:on velves Vo; ? oulse
current are given for sluminum, brass. and carbon. 7 L4 3 .
Primary Keywords: Parallel-plone Electrodes: low Current: Spo
Formation; Swuitching Fote
CNPYRIGH" - 197@ TEEE. REPRINTED WITH PERMISSICN
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5 iTCHES, OVEN'NG BREAKDOWN STYUDIES)
*echenical; vacuum, lleztrical)
THE EFFECT CF GLASS DEBRIS CM ELECTRON EMISSION AND ELECTRTCAL
QUAKTCWN OF VACUUM INTERRUZTERS
G.A. Farrall and F.G. Hucda
General Electric Co, Schenactady, NY 12301
1EEE Transzctions On Electrical Insulation, Vol. E1-15., No. 2, pp 61-67
(Ces10an).

Pro-rroakdown eleciron emission and breskdown voltages have been
studiad fcr thr exper mer.tal vacuum inter-ipters, two of which
conta ned numerous 9lvss part:cles the largeat of which were
trprcoily 50 microns in their longast dimension. The contaminated
interrunters differed from the uncontarinated 'nterrupter 1n the
following ways. 1) Continuoualy raecorded Fowler-Kordheim plots had
lower slopes and showed several sterw'se changes 'n emission a3 the
applied Migh voltag? wes varied. 2° 60 H: breakdown voitages were
itae~ and occurred ra~domly for sustaired Al veltage at constant oeak
amplitice. 3) Eiectror er:ssion current with DC high voltage eppl:ed
was marnadly se-s tive to mechanical snock. Changes ir emission
occurred at statistically varying t'me intervals which may be saveral
tens of m 11-zecords frem the imposad shock. We conclude that the
pr@se-ce cf glass particies w'e='n the interrupter strorgly alters
tnhe e~158 9n praverties cf hignly stressed internal surfaces ang
stgn frcan-ly deg-ades dielactric capabil:ty. 7 Refs.

Promary Ke,wnrds: v&-uum Rreakcdown; Glass Deoris; Vacuum Interrusters
€5 4> Breaxdow~ Voltages: Pre-brechdown Elect-on
Emission: Degraded D.electric Capability: Mechanicel
Shoz« ®ripls, Performance Degradation

CHPYPIGH™: 1980 IESF. REPRINTED WITH PERMISSION
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CREEANDOWN S'J"'ES)

vem, Electoical

LNALYSIS fRn A"PLI"AT!UN 0F A TRANSFORMER CORE THAT ACTS AS AN ARC
N £

Firk 1), W.R. Balz~ (2) and d
BronihaLen Natioral Labs, Upsan, N
Laworenze Br-bl Las%, Be-xley, CA

‘ransaciions On Plasma $cence, Vol, PS-8, No. 1, pp 33-38
IRFARTIN

4 =e--rs 0 e@auat-ons is cerived from which a trars‘ormer-cora arc

snuhber can be fesigned. “ne thoories used 4o derrve these

@A\PrEs8 Cn5 A”@ @.8Daretiors of previous studies of pulse-operated

tronsfor-er cores. Seme comoariscns between thwo-etical and

experime-~t3] results a~e given. 6 R .

Primary Keywords: Arc Snubber; Trun:former Core: Eddy-current Losses
Residual Megnetizatio
CCPYRIGHT: 1980 IEES, REPRINTED WITH PERHI$S'DN
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973
(PARTICLE !EAHS. ELECTRON)
{Generat-on)
A COAXTAL E~BEAM EXCITATION SYSTEM FOR HIGH POWER EXCIMER LASERS
G.L. Ocmen and W.J. Witteman
Twante Un'v. Technology, Enschede, The Netherlands
Ootics Comrunications, Vol. 32. No. 3 pp. 451-666 (03/1980).

The autrors rarort cperation of & medium scole., high current
density (233 A/saq cm) co-axial &-becm generator for axcimer laser
pumpirg. Construction 1s described and taput and output frergies are
drscussed. The acect*iz irput energy is found to be more than triple
that of a single-sided transversal system: which is attributed to the
sbscerce of a foil support structure, a betier conceniratior of
;n:roy. end extra elecrrony reflected by the potent:al field. 10

efs
Primary Keyuords: E-buams. Coaxial generator: Un:form beam;
Coﬂstruc!-on details; Output energy
Secondsry Keywords: Excimer laser pumping
C3IPYRIGHT: 1980 NORTH NOLLA" PUBLISHING CO.

987
(FOWER TRANSMISSION)
(Transmisston Lines)
HIGN POWER PULSE MODELING OF COAXIAL TRANSMISSION LINES
J.P. 0'Loughlin
AFWL, Kirtiand AFB, NM 37117
2r¢ 1EEE 1nternationel Pulsed Power Conferance Proceedings., pp 96-95
(85671979).

Whan cosxral cable is used for high voltege pulse transmission, a
voltage transient apnoars on the outer sheath conductor. Although tha
magnitude ¢f the transient 13 1n the order of only & tew per cent,
this amounts to severai kilovolts 'n many cases and must be carefully
consrdered 1n terms of ity effect o rastrumentation, control endg
safaty. o a first epproximaticn, theoreticalaiy » coaxi1al cable
should rot develop any voltage on the outer sheath. A more refined
8nalysis and model shows that the complete cancellation depends upon
«el® 'nductance of the sheath being exactly equal to the mutusl
:rductarce between the sheath and the center conductor. This
cendroren is never evactly sat sfi1e0d due to current distribution
e*%ects. even when the distributinn is uniform and radially
syrmetrec. The situation bocomas werse when proximity effocts arae
accounted “o-. The nredicted sheath voltsge agrees Wwith exparimental
gc¢te withir reascaadle lim:ts. 2 Po<s

Pr-mary Keyviords: Sheath Transient; Shca(h Inductance: Proximiiy

Effocts
COPYRIGHT: 1979 IEEE. REPRINTED WITH PERMISSION

996
(PULSE GEMERATORS)
tTrigge=)

J.D. Gelbraith

Los Alsmos Netional Labs, Los Alamos, NM £7545

2n¢ 1EEE International Pulsed Power Conferenca Proceedings, pp 100-101
€06/1979).

An opticaily octivated 10 +V pulser was designed to provide low

Fott long life. relvodble triggering of 1gnitrons. trigatren, or
midolane triggerod spark gops in high voltrye electrically novsy
environments. For miaplang triggered spark gaps, & step-up
trensformer i9 alse reau'red. The 1nput to a fibre ont c ceble is a
9.5 wett icsection laser drode Tha pulsor detects and ampirfies the
fibre ootic cable outrut to 10 kV. 0 Reés

Primary Keywcrde low Insyt Power: low Jitter: High Raelisbility

Secongdary Kevwasds: Pyulse Trarsfarmer

COFYRIGHT 1979 JEEE. RETRINTED WITH PEPMISSION

LIGHT ACTIVATED 10 KV (OW JITTER PULSER

997
(SHIVCNES.lCl?SING)B b
tSol'd Drelectric, DOetic
LOW JITTER, LOW INDUCTANCE $OL1D DlELECYllC SWITCHES
A_M. Guent-er, D M. S!rlckllnd and J.R. Bett
AFWL, Xircland AFB, KM 87117
*he Review 0F Scientifrc Instruments. Vol. 50, No. 11, pp 1487-1689
(l1s3e7er.

It has been shown that the use of greded solid dietectric
sanduiches in laser-tripgered spark gaps (LTS) cen lead to highly
desirable multichannel operations while maintasining the low delay end
yitter porformance characreristics of L75. As many as ten senarate
breakdewn channnls were observed whe- small circulesr or hevaj:
slumirur 1nserts were insertod between two Mylar dialecteic sho'ts
atressed at 4.1 kV/mil. A recduction in risa time wes noted for thase
multichannel switching events. 7 Refs

Primary %“eywercds: Sclid Dielectric Switch, Laser Triggering.
Multichanne! Cperaticn: low Jrtter, Low Delay
COPYRIGH': 1079 AMIRICAN TNOTITLTE DF PHYSICS. REPRINTED WITH
FEPMISSION
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(REVITWS AND CONFERENCES)

(Fav ews)
PULSED HIGH-CURRENT ELECTRON TECHNOLOGY
G A. Mesvats
Azadi of 3ciences of the USSR, Tomsk. USSR
2re € Irternrtional Pulsed Power Conference Proceed:ngs. o0 %-1¢
(97180890
The vse 0f high-power pulse technology and explosive electron
Prmis510” enables cne to construct new pulsed electren dav ces. The
present roport gives the resclts of an intensive 1avest gat.oe of
righ-power pulse goneratior. electron beam georetry end tne
ap-licat cn of these bearms to the p-oduction of ultra hign freguency,
iaser ard X-ray radiatior,. This repsrt is based on results obtsiened
At the Inst: tite of Fich-Currant Electronics. 25 Refs.
Pr.mary NKeywords: Pulse CGene~ator; Soark Gep; Marx Generater: Module
Approach; E-beam Accelerator; Rep-rated; Magnetic
Insulation
Secondary Yeywords: (as Lasers
COPYRIGHT: 1979 JEEE. REPRINYED WITH PERMISSION

1008
(PCWER CO“DXTXONING)
(Fulse Forming Lin
PU;‘E SHARPENING IN FERRITE TRANSMISSION LINES
M. Weiner

ECOM. Fort Monmouth, NJ 07703
2~d 1EEE International Pulsed Power Conference Proceadings. pp 91-95
{D671979).
Pulse sharpening effects in ferrite transmission lines mey be used
to obtain kV pulsos Wi th ns rise time. The exact descriotion of ¢
sharpering effect requires complex shock wa arslysis,
ar apcrox fate but useful physical model 13 discussed.
trested 23 a lossy but linear trpnsmission line from which sauivalent
des:gn results are obta'ncd. In many 1nstences the nonlinear effects
present are confined to & rej'on which is small compared to the totsl
transmission length, which makas the linear spproximation more
olausible. Prelirinary excerirgntal results. based on 8 130 cm long
line, are in accord with the predictions of the model. & Refs.
Primary Xeywerds Fest Rise Tlnn 'heury. Lossy, Linear Transm-ssion
Line; Experime
COPYRIGHT: 1979 IEEE, REPRINTED HIYH PERMISSION

1011
(PULSE GENEPATORS)
ooy
HIGH REPETITION RATE LC OSCILLATOR
5.t. Moran

Neval Surface Weapors Center, Dahlgren, VA 22448
IELE lrensactions On £lectron Devices, Vol. ED-26, No. 10 pp 1524-1527
11071979} .

LC oscillators have been built wh'ch can produce multi-kilowatt RF
pulscs in the meqahertz fraquency range with repetition tes of tens
of Lilohe-tz The L and C for these oacilletors can be determined
from the freauency requiremest and the high-Q reauirements. The high
recatition ratas are achieved using a high-pressure 3park-9a8p switch
tngather with & DL to AC inverter pouer supply. Closely sraced
antinna element« can be used to increase the number of cycles in the
raciatcd taveforms (radiated Q) 1 Rets

Primary Keyuordsa \ C GsC|ll|Qor. High Q. Design Considerationa
rformanca Test
COPYRIGHT: 1929 IEFV REPEINTED W'TH PERMISSTION

1069
(ENERGY STORAGE. INDUCTIVE; PULSE GENERATORS)
{Systems; Systems)
NANCSECOND PULSE GENERATORS WITH INDUCYIVE STORAGE
Yu.A. Katov. N.C. Kolganov. V.S. Sedoi, B.M. Kovaltchuk and G.A. Masyats
Azacemy of Sciances of the USSP, Tomsk, USSR
1976 TEEE Fulsec Powor Conference Proceadings, Papar 1A-1 (1171976).
The exnloding wires are used for steepening the power i1n L-C
crrcuit. The techniauas 07 calculation of circurt with sxeloding
wires '3 Qiven as well as that of the calculaticn of the
characteristics of 1nductive energy switching inte reasistive losd.
Thn high-current sccalerators of electrons using this principle sre
i3 rescribed. 19 Rafs,
Frimary Xevwords: 'de tive Enargy Storage; Pulse Generstor; Exploding
re;. Electron Accaelerator
COPYRIGMT. 197¢ IE(E REPRINTED WITH PERMISSION
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BREA KDO“N STUDIES?

Plas

’LASHA ‘CCELE!AY!QN IN A COAXIAL INJECTCR WITH NONCYLINDRICAL
ELECTRODES DRIVEN BY AN INDUCTIVE STORAGE DEVICE

E. A Azuzev, I. V Kizhu~ov and M. .M. Stepanenko

1.v. Kurchatov Institute of Atomic Energy, Mascow. US

Soviet Phys.cs Technical Phys:cs, Vol. 26. No 9, pp 1160 1164
(09719763 .

Trans. From: Zhurnal Tekhnicheskor Fiziki, Vol. 45, pp 1826-1833

In experinents on plasma sccelerst:ion in
injector driven by an snduct:ive energy stor device under various
cen“itions the pesk current 1n the incductive storage device 13 3690
kA, the maximum injector current i3 250 kA, and the imitial pressure
in the goo 1s veri1ed over the range 0.1-10 To-r. Inforomgter.
opticnl. probe, and electrical macsureme:ts shou trat at pressures
9.1-! torr a aias:ste contracting MED plasma flow is established
»a the 1nrector; thisy flow gr.es rise to & Yot with n/sub ¢/ 7
2.1%€17 ¢=/sue -3/, uhich ts focusad to & cress section 2 cmon
drameter. The veloc:ty is (6/%)8]1%e6 cm/sac and tirg exit time 15 5-14
useC re reo'd current decay dua tc the insufficiert energy stored
in the atorage devico (32 ki) and the mrsmatch batween the gas
rmjection ad *ve finw rate (n the 1njecto- leads to & localrzation
of ‘np 4 ar-arge nenr rh2 ele~t-rcde inaulato- and to the canvectian
“F dreo2n arge 'rto an arc 7 Refs.

. Tev.orce Ccavial In-ector: Mon-cyl-ndrical Electrodes:
- tvR Steorage: HMign Tnergy Transformat an

coaxial-conical

Peomps

E‘;-c»¢":1~ Plrzama Jet
copvyeIneT 1976 THE AMIRICAN INCTITUTE 2F PMYSICS, REPRINTED WITH
FEOMITCION

103
‘i"'C“ES- OPENING)
f-beam)
'"Y B.ELYEP WITH SPACE DISCHNARGE COMTROLLED BY ELECTRON BEAM

B~ Fovait-oux and 5 A Mesyvals
»

f v of Scipn-@s af the U3IR, Yomak. USSR
d : Pilees Pow-~ Ca~¢erence Proceedings. Paper 1C-7 (11/1976)

s mLTcetc thot the q*ace nas d scna-ge controlled by the
@ler *ron he-m shculd e used ‘o Braas the high cuerent. The broak is
+3=8 B, g cessat i~ of elecvron 1n_ectien. The preak of 153 kA
S erore - Clsun 2o later 1< -ade for the time of 200 ms. 5 Refs.

Bromary Kgyurroe: E ner~ Controjled Opening Swrtch; Injected
hy-atron; Dote'led Analys:s
1976 IEE:. FEPRINTED WITH PERMISSICON

COPYRICGNT:

1960

CBREANLOWN STYUDIES)

Plas~z)

‘ 12 EfYI'C DISCHARGE SF/SUB €/-M/SUN 2/ LASER PUMPED BY AN INDUCTIVE
STORAGE URIT

A.F. Zapol®sk:i and X f Yushko

Seo »no( Journsl 0f Guantum Electronics, Vol. 9, No. 2, pp 2648-249
(02719793

Trans. from Kvantoveva Elektronika. Vol. &, pp 408-411, (Feb. 1979

Refs.
Primary Kovwoeds: Nomoqcn-oas Longi tudiral Dvschargo. Non-preionized:
‘aub 67~Hs/aub 27 Plasma; Inductive Energy Storage
1979 THE AHEQXCAN INSTITUTE CF PHYSICS, REPRINTED WITH
PERMISSION

CePYRICHT

1963
(SHITCHES, OPENING)

(Yechanical)
FAST-ACTING ELECTRODYNAMIC CIRCUIT BREAKER
A.A. Rudenko, F.». Spevakova, A.M. Stolov and A.D. Frolov
Scientif:c-Research Institute Of Electro-Physical Apparatus. leningrad,
Ussk

Instruments And Exoerimental Techniquas, MNo. 2. pp 451-456¢ (04/1970).
Trans. From: Pribory v Takhnika Eksperimenta 2, 1264-127 (March-heril
1970)

A device 13 described which reduces the circuit bresker current to
practically zero within & definite time interval, while the opuning
of the c'rcuit and the restoration of dielectric strength in the
breaner take place within a time shorter than that interval.

Discussed are the ocarating principle. the construction, and the test
rasclts of & fast-acting cirrcuit bresker which opens & circuit within
107 microseconds sith & firing precison of 10 microseconds while a
oulse powsr of 270 Md 13 Cissipated 1n the resistive Joed. 1 Refs.
Primary Neywords: Opering Switch, 100 Microsecond Opening Time:
(ndu:t:vn Energv Storage; Capacitor Current
rmutat

COPYRIGHT- 1970 PLEPLN PPESS, REPRIMTED WITH PERMISSION

1078
(PARTICLE !EAHS ELECTRON)
(Gererstio
A CTMPATY PLLSED ELECTRON ACCELERATOR WITH AN INDEPENDENT POWER SUPPLY
Yu.¥. Afonir, A.G. Pcaomarenka, R.I. Soloukhin and Yu.I. Khapov
Institute 0f Theoret:cal Anc Applied Mechan-cs, Academy af Sciences of
the L¢S®, Novos:birsk, USSR
Instrusents And Exper mertal Tachniaues. Vol. 16, No. 5. pp 1310-1312
$10/19°3)
Trans. From Pribory 1 Tekhniks Eksperimenta S, 20-20
(Septenter-October 1973)

A compact pu.sed electron accelerator having an 'ndependant power
supply from a8 12 V storage battery is described The accolarsting
voltage of agproximately 240 kV 13 formed by a pulse-voltage
generstor with o cacac'tive erargy-storage device. Tha beam currert
's @ kA. The length of & pulse is approx mately 15 nsec. 3 Refs

Pr mary Xeyuorcs: L-beam Geroration: 15 ns Pulse Wrdth; 240 keV
Enmrgy. % xh Beam Current. 12 V Primary vVoltage
Source

1974 PLENUM PRESS

COPYRIGHT : PEPRINTED WITH PERMISSION
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(SKITCHES, CLOSING)

(Gas Gaps, Electrical)

A MULTISPARK HIGH-VOLTAGE TRICATRON

V.G. Emel'yanov, B M. Koval'chuk, V.A. Lavrinovich, G.A. Mesyats and
Yu.f Potal:tayn

Acadeny nf Scrances of the USSR, Tomsk. Usse

Irnstryments And Exper imental Techniques, Vol. 18. Mo. 4, pp 111¢-1116
(08719875

Trans. From: Pr\bory i Tekhrika Eksperimants ¢, 89-92 (July-August
T8

A (r\:ntron 1s described having & rated voltage of 400 kV and a

nanosecord astuation-time stability over @ wide range of working
valtages, which atiows firing of up to eight spark cheannels in one
drscharge gip Fur a comrutated current of 18 nsec and 3 doudle
e cctrical ieng’h of tha shaping line equal ta 117 ki more than half
0¢ the enargy 'n the storage device 13 lost :n the ccmmutater in the
ong-4nirk operat ng reqime; for oraration - ¢ eight chansels the
vegrgs Losses 'h the commu‘stcr do not axceed 1i% of the energy
stsrcd -n tne %torage devica. 5 Refs

Pr-mary ¥ayunran Tr'gc‘rCN. 400 ¥V Jperating Veltage: Mult:-channel

paration. 10% Losses. Myltiple Trigge~
COPYRIGHT: 1376 PLE*U” PRESS, REPRINTEL WITH R¥ISSICN

TCHES, CLOSING)
;4 D elezt-ic. Electrical)
RPEAYDCUWN OF A SOLID-DIFLECTRIC SWITCH
AP Ardrecren, V.A. Burtsov and A B. Proguvnow
B.V Féremoay lrot tute. (eoirgrad. USSR
Sevier Fhvsics "eeheical PRysics, Vol 20, No. 2, pp 187-190 (02/1975)
Trame Fram, Ihu-nsl “esknichaiko: Flo2iki, ¥ol. «5, po 294-309
Ar exrer-me-tal study 1s reported of tre time chsrocteristics of a
tun-chem el S s gver brgad rarges of woching conurtions. Tho basec
. elontr - mate 1 ‘= polyethyiene. & model fcr cco-*rolled breakdcour
ot toe baei-o o ¢ric 18 ¢ scussed. Qualitative - ancd r certarn
cos0s O. - it rve - agreement s found belweer the calculated ard
Crpar menty The discrevancies sre analyced. 5 Refs
Promeey Reywn-de:  Tun Channel Swaitch: Iune C*arnc(-rvs(|c;
Felyethylene; Iwax > Disdt > 10912 A/3ec
COPYRIGH™: 1975 THE AMERICAN INSTITUTE OF PHY<ICS REPRINTED WITH
PERMISSION

1095
(FARTICLE BEAMS. ION: PA!TICLE BEAMS, ION; PARTICLE BEAMS, 10N}
(Genoration; Transcort: Target Interactions)

THERMCNUCLEAR HICRO EXPLOSIONS WITH INTENSE ION BEAMS
F. Winterberg
Univers:ity of Nevada System, Reno, NV 8§9507
Nature, Vol. 251, po 44-48 (09/1974)

4 method of generating 1ntense ion besms ng & magnetically
insulated diods 15 prasented. Theory predicts & current density of 3
kassa em. and 1 MJ total delivered energy. low ion velocities pvermit
pul<e shortening by time focus'ng. Two methods producing nuclear
Aicro-explnsions are discussed. 5 Refs

Primary “eyuards Heavy lon Beam: Vacuum Diode; Magnetic Insulation;
Druft Yube Sph.rvcul Symmetry

Secondary Kaywords: o Fu

CORYRICHT: 1974 HrC‘lLLAN JOUENALS LTD.

109¢
{SUTITCHES, CLOSING; POWER CONDITIONING: PARTICLE BEAMS. ELECTRON)
(Thyratrons: Pu‘aa Transformers; Genaeration)
CURRENT SWITCHING IN TESLA TRANSFORMERS
A Egorcv, V.S5. Shorkin end S M, Panasyuk
Ho os birsk Institute 0f Ruclear Physics, Academy of Sciences of the
USSR, MNevosibirsk, USSR
Instruments Ancd Exporimental Techniaues, No. ¢, pp 786-789 (08/1968).
Tren: From: Pribory 1 Yekhnika Eksperimenta &, 26-30 (July-August
19¢8?

The authars dnscrvb- the results abtained from studyving hyd-ogen
thyratrons working in the current commutator ot a Tesls transformer.
1t 15 shoun that the commutatar, which consists of antiparallel
thyratrons, makes 1% possible to decouple the curcent network 'n the
beat halfperind. This makas 't possible to achieve energy
regereraticn and increase the efficiency of a direct currant
sccelerutor us'ng o Tes!s transiormer. We 8lso consider the use of
irprt sl ‘mercury) high current tubes 1n the energy ~egeneration
crrcurt for current cammitation 'n 8 high-frequency c rcurt, 1n
particular, 1n a Yesia transformer. 5 Raefs

Prinary Keyvords Thyratron Switch; Tesla T lns(ormnr. High
fficiwncy; Electron Accele

Ef
COPYRIGHT t9¢A PLENUM PRESS, REPRINTED WITH PiRHlSSIDN

1698
(BRERADTUN ;YUDIES)
(fxoloding Wire
MOLOCrAPHIC INVESTIGATIDN OF ELECTRICAL EXPLOSIONS OF CONDUCTORS
E.A. Antonov, L.N. Gratyuk, B.™. Stepanov, Yu.Il. Filenko and V.Yas.
Tsarfin
High Temrerature. Vol. 10, No. 6, pp 1087-1091 (12/1972).
frans From. TYeplofi1zika Vysckrkh Temneratur 10, 1210-1213
(November-December 1972)

Holography wune used tc study vacious stages of the explosions of
Wires 1n water snd o'r. Estinstes ware obtained of the fragment
veiccity, the sheck weve valacity, and the electron density 1n the
ressitant plas—a  'ho advantages of the helographic method over
photcnraphy whre sdentified. 6 Refs

Primary Keywards: Hnologrem. Ruby laser; low-energy Explosion: Wire
Fragmantet -on; Migh-energy E-olnnuon. Wire
Evacoration, Reconstructed Im

COPYRIMGHT . 1§72 PLE"U™ PRESS, REPRINTED WITH PERHISSIDN

1re9g
fRLC9E GENERATORS; SWITCHES, CLOSXNG; PARTICLE BEAMS, ELECTRON)
‘Rovieus  Pav ews: Generatio
GEMERATORS OF PCJERFUL SUBNANOSECOND PULSES
B.M Kovaltchuks G &. Mesyats and V.G. Shpa-k
Leademy of § renrces of the USSP, Tomsk, USSR
197, 1EEF Pulaed Power Cnnv.re~co Proceecings, Paper ID-5 (11/1976).
The suthors relate the switching times of spark gaps to the smount
of overvoltage and rate of voltage r:s¢. They then procead to Show
hew these re-ematars can be taricred to switch » pulse generator with
subn ncsecord duration A dasign 18 then presentecd for an electron
aczoleecntor utiiizing this oulse ganerator that produces
subrondeeccnd e-beam pulses with current densitiea greater than 1Eé
hirm 10 Repts
Fromary Keyuerds:

Pulse Generator: Subrancsacond Pulses: Static
onvdown. Pulee Breaudcwn, Very Fast Suitching
N

0.
TOPYRIGHT 1976 TEFE, RFCPINTED WITH FERMISSIO
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‘PLLSE GENERATORS; SHIYCNfS. CLOSING)

(Cavacitive, Gasy Gans, Seif
MIGH CURPENT SU!NANDsECOND PULSE GENERATOR

B M. Koval'chuk end G.A. Mesvats

lomsk Polytechric Inst tute. Tomsk., USSR

inastruments And Experimental Teckniques, No. 5., pp 1362-1365 (10/1970)

Trans. Frem: Pribory ' Tekhnika Eksverimenta 5, 102-10%
(September-October 1970)

This paper deacr'bes the design and parformance of a current pulse
geanerater having a pulse dursation of 2.6 nsec at tha half-ampl:tude
pa'nt. The pulse am:litude i3 c3ntinuously variabie from 58 to 1073 A
with recetitior retes up to 1E4 Mx. Tha basis of the work is & s*ucy
of & gas avalsncne co-rutetor. 2 Refa,

Pricmary Keyw~o-cds: Pulse 3eneratar: 50-1200 A Dutput Current; 2 kV
Crarg-ﬂq Voltage: Switch Test: Gas Avalanche
*ac9-9@r. Rer--ated; 10 WMz Repetition Ra‘e
COPYRIGHT: 197} PLT Nu“ PRESS, REFRINTED WITH PERMISSION

ebr-ay ""vvcs Ir<t tute, Academy ot Scierces of the USSR,
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Z’EA(?UUN STUDIES)
Crex veharqge)
[BE LAy UZEC ULTRAVIONLET RAFIATION SOURCE FOR PUMPING OF GAS LASERS
LRS- im0 TR rigce o, AN Orpguesry and A.B. Skvortsoy
LI
N (54

Sv.‘o"'nur rl Cf Qua-tum Electrnrice. Veol. 6, No. B, pp 994-956

DERA RS
ras. Trom Wyartavaya Elesvtronina, Vol. 3, pp 1824-1826
A crovpnrene ol driccinitaTge uLtraviolet rid aticn source was
] "he lergia af Sy em it ~3 region was 93 (m ard the <tcre

“nowss ey ded by Can we.

stancn 0¢ tne d scracge ¢
rees temnorptre exrpet g B
e rmoenen tre Litravielet poiwe

c'u"‘w—v Jrscaarge; oW
ange ST lrg. 0 tlpmmy 25%mr U

romvRITUT. SICAN IMTTYTUTE OF P4vSII5, RFAQINTED WITH

1120
IWAITCRES, CLOSING)
(ies Gaps, Flectrical)
PLASMA TRIGATRON SPARK GAP
V.V. Baraboshkin
Tomsk Polytechnic Institute, Tomsk, USSR
Instrurents And Experimental Technigues. Vol. 29, No. 2, pp 472-474
(0671927).
Trans., From: P;;??ry i Yekhnika Eksperimenta 2, 131-132 (March-April

A trigatron spark gap which works at atmospheric pressurae is
described. The gap is capavle of suitching currents of up to 1F&4 A
ove- ® wide ranga of voltages. It is shown tiat for breakdoun
volteges across the ma:n gap of 10-35 kV, the time ynterve! between
the tejinning of the trigger pulse and the beginning of the current
pulse 1n tha ma'n c'rcurt depends monotonicaily on the working
voitaqe and may reach 30 micrcseconds. 5 Refs

Prirary Keyuords: Spark Gorp; Trigatron Gap; tor- 15 kV Operating
Voltage. 10 kA Current: 30 M.crosecond Sw:tching

Delay
COPYRIGHY: 1977 PLENU™ PRESS. REPRINTED WITH PERMISSION

1133
(REVIEWS AND CONF['ENCFS ENERGV STORAGE; PULSE GENERATCRS)
(Revicus; Yeviaws 1eW
YECHNOLOGV DF LARGE IMPULSE CURRENTS AND MAGNETIC FIELDS
V.5, Komei'kov
FI1D Raport MWo. FID-MT-24-992-71 (12/1971).
Trans. From: Tekhnika %o.’'shikh Impul'snykh Tokov I Magnitnykh Poley.
Atomizdget, Moscow, 1-472 (1970)
Availabrlrty: AD 736910
NTIS

This book furnishes diagrems. calculation methods,
characterietics, and designs o power ceracitor batterias and therr
tasic elemants: caracitors. various types of spark gaps (vacuum, high
praessure, solid dielectric), 1naylction of junctien crrcuits
(busbars. cables), and pulse transformers. Methods of celculating
nagnettc fialds, os waell s inductance in solencids and conductors
are given. The design and bahavior of metais in superstrong magnetic
fields ara exam nr . Orig. art. has: 205 figures: 34 tables. 268
Refs.

Pr-wary Kevwords: Energy Storage; Capa-iter: Homopolar Ganerstor;
Irduc®ar. Switch., Spe-ic Gap: Insulatroen: Desran
Corarda-aticna: Power ‘ranaminsion

1135
(PULSE GENERATORS)
(Lina Type}
HIGH-VOLTAGE PULSER DEVELOPMENT

ezrch Co.. Torrance., CA 90509
E Transactions On Electron Davices, Vol. ED-26, No. 10 pp 1518-1%27
(10718793,

Th:s carer highl:'ghts the developmant of & pulse genarntor that
utilizes a single, m:drlane., triggared spark cap (1SG) to discharge a
pulse-forming networa (FPFN) into a C5/suh 2/ laser cavity iocad. Tne
PFN 13 & four-section lina pulser. When charged to 1146 kV, i1t can
drascharge 300 J 1n 700 ns, full width half maximum (FWHM) . The s,stem
crcrates At b *o 50 pps In desigring the PFH 1rnductors, the pulse
ritg time wes keot lonrg ersugh tu avoid excessive ringinp in the
output cebles. Such ringirg can (puse arcing in thae cavity or danage
to the cables *herselvosr Tha PEN rupscitors were potted 1nts A
coax'sl ~onfiguration to minmize rrductance. As the pulse repetrtion
rate t1cresves or the crargae durat-oon decreasas, soecial
considernt an mast be gisen to des 9 of the midrlane T46 voltage
graning netiicrk to ersure the *rigger electrode aluays steys at some
s@t fract-an of the FEN voltage during rge. T s paper describes a
crrcutt that mpkes operat-on of the grading retucrk irdepenient of

freaj.ency and chargn duration, w-thin certsin limits. 'eats wore run
1r sy~t~etic a'r anrd in ritrogen ‘o evaluate orerating vcltage and
the avcurt of 1itter and misfire as & function of pressure. 4 fefs

Prerary Keywords Pu.sn Forming Netuork: Scark Gnp: Trigger Yoltage
adirg Netwark, Roen-rater. Performanic¢ Test
COPYRIGMT 197% IE‘E, RECRINTED WI™H TEFM® " 10N

1137
(PARTICLE BEA™S, ELECTRON; PULSE GENERATORS)
(foneration, Blomle'n Lines)
TNFPTNE” N!Ch CLRRENT PULSED RELATIVISTIC-ELECTROK ACCELEI:'OR

5 % Kingsgp, 5.F Maksimov, Yu L. Sidarov. V.P. Smirnov and
Spextor
tmatrurants And Exper'mental Tachniaues, Vol. 16, No. 2, pp 36&-366
LLEVEE M DN .
Truns. From: Priboey i Takhnika Ekspariments 2, 26-28 (March-April
1973}

A pulsad h:qh-curr.nt alectron accelerstor having & beam current I
T 15-30 kA a~d an electron e~e-gy £ = 0.5-1 MeV is describad. A rulve
having & lenoth of approx i mately 0 nsec was shaped by a Blurlern
stroo 1:re n Wwhig't distilled degassed weter was used as the
dielestric, The charging of the line was achiaved by weans cf two

strrird SIN-450-0 06/5 pulse neneratcrs connected in se-ies. 5 Refs

Primary Kcvuords: Flumlerr Lire; Fiald Emission Diode: Siiding
Tischarge: 1 MV Ope-a’:ng Volitage
COPYRIGHT 1§T) PLENUM PRESS, REPRINTID WITH PER®IGSION

vy

H 'CHFS. CLISING)
Gaps. Gnt.cal:
0*”"!"0” CF SPARK GAPS BY MEANS CF A PULSED GAS LASER OPERATING IN
THE ULTRAVIOLE™ RANGE
E A lenberg, Yu.¥. Tka:h. !.1. Magda, N.P, fadetskii and V. U.
Abro-eo i oh
Institute. Academy of Scrences of the Ukrasrian 3SR,
vharttov, US
Tante maets 4nd Eynnrimental Techniaues. Vol
[
L e Pr|bcry i Tekhnika Ekaperimenta 16, 1640-1642
Jan v|ry<r9ﬁr zry 1973
The une nf a4 oulie” ultravioletl lesser based on molecular nitrogen,
W gererates rat.ettin having & wavele~ztn 33171 angetroms ard &
pees ©f 30 R, silowed twd air spark gaps to be fired at & fraauency
415 vy T2 M- Synchrorizatron of breakdown Within at most ] necec
« At esed. The decunzencies of the operste tima of the apark gap
. lied voltage s~e prasented for verious leangths of the spark gap
*cr la30" imitiaticn 3 fefs
Primary Yeyuwerds Nit-ogen Lnser; Myltiple-gap Triggering: Field
Dvstort on Cathod. Target Electrode

16, No. 1, pp 165-167

Secendary ¥eywords: te
CCFrRIGHT: 1973 "LENU% PUBL!SNING CORP., REPRINTED WITH PERMISSION

1166
(SWITCHES, CLCSING)
(Tryratrons)
CINTRILLED GAS DISCHARGE SWITCH WITH A COLD CATHODE
G.T Nosov and $S.A. Smirmov
Khar*koyv Institute 0f Radiomlectronics, USSR
Ini!'anW{s And Exparimental Tech~iques. Vol. 20, No. &, pp 1147-1169
(0871977
Trars From- P;ib:ry i Tekhniks Eksparimenta &, 206-208 (July-August
1977

A sealed-off metnl-cersmic controlled gos-discharge low-pressure
Swrtch with a coldg hellow metal cathode onerating at & voltage of
€.6-30 %V »s described. The switch is filled with H/sub 27 at a
working pressure of 0.2-0.3 Jorr The device can operate 1n two
~0des - in & single mode with & pulsed current of up to 30 kA, and in
a freauency mode with 8 currert of 2 kA for a freaquency of the
corstmuction 2f the pulses of up to 100 pulses/sec. Yhe device
operatin: delay time is 30 & microsecond., and the periodic
‘ratan ]ty 0! this time s tor- 10 nsec. 6 Refs.

Promary Yoyunrds ,on Pressure Discharge Tube; Hydrogen Gas; 30 kV
erating Voltage: 3 kA Peak Current
COPYRIGHT- 1977 PLENU" PRESS, REPRINTED WITH PERMISSION

1153
(SWITCHES, CLD$ING)
(Gos Gaps, Sel
HIGH \OlwAGE MEGA-AMP ARC GAP WITH DESTRUCTIBLE ELECTRODES
5 S. Villeval'd., V.N. Karasyuk and G.I. Sil'vestrov

Institute 0f Nuclear Physics, Academy of Sciences of the USSR,
Nevostbirse, USS
1ngaruT:n;7 And Exper rerntal Techntiaues., Vol. 21, No. 1. pp 76-79
007187
Trons. From: Pribory i Tekhnika Ekspertimenta 1, 75-77
(laruary-Februa~y 1378)

Two low-inductonce two-electrode arc-gap constructions of mega-amp
rating are described in which one or both electrodes have the form of
claten *hat are dar‘-oved on passage of the current pulse. Efficrent
removel 0f @lectroce erosion products from the working volume of the
Aa“c gap 1% assured aad shock leads on the stationary elemants of the
constrietion are reduced 8% a rosult. The arc gaps ere frlled with
Artreqen to A preasure cf 10 15 ate At A working voltage of Su kv
the indician.e of the Aarc gap does nat exceed 8 nM 3 Rats

Pricary Keywords: Tuwo-electrode Seark Gac: Single Shot Operation:
Shnt to-shot Flect-ode Replacement; 50 kV Operating
tage: 1 MA Current. 8 n!t Inductance
COPYRIGHT: 1978 PLEHU‘ PRESS, RECRINTED WITH PER™ISSION

11535
CTWITCHES, CLCSING)
(Gas Gans. Electricel)
NEW HIGH-POWER NANOSECOND SWITCH
P.A. Vorcb'ev, G.A. Mesyats and Yu . F. Potalrtsyn
Temsk Tolvtechnic Institute, Tomsk, USSR
Snv et Physirs-Technical Fhya‘cs, Vol. 11. No. 8, op 1114-1119
(0271947,
Trans. From Zhurnal Tebhnicheskol Frziky 36, 16492-1498 (August 1966)
A narcapcand «uitch has beer devaloned which has & wide renge of
werwing «nlteges, o stahle doelov betweern t-e trigeering and opaerating
volane, and a nanosecond switching time; 1t can be triggered by a
Pul e of wrall oamplit de T Refs.
Promary Fey.unr-ty Snnvk Gan; Ser\os conhwct-d. Lou Dolay;: Low Jitter;
ow Trigger Volt
COPYRIGHT: ;:gl ;ﬂERVClN INS"YUYE UF PHYSICS., REPRINTED WITH
1ss!
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(PARTICLE BEANS, ELECTRON)

{Gangration)

PRODUCTION OF AN IMTENSE ELECTRON BEAM

V. Legunov., A Ponomerenko snd L. Fominsk:i

Academy of Sciences of the USSR, Novosibirsk, USSR

Soviet Physics Technical Physics, Vol. 17. No. 9, pp 1560-1567
{1371973).

Trans. Frem: 2urnal Tekhnicheskoi Fiziki, Vol. &2, No. 9, pp 1%47-1957

Experimental results are presented on the focusing of an electron

m ( 300 keV and 3 kA, and pulse ngth 10e-7 sec), obtained with
8 field-emission length cathode. The cyrrent density is 10@5/cmeu?.
A wothpd of measuring the beam parsmeters 1s cescribed: These include
current, electron energy seecirum, tha beam configuration in the
focusing magretic fieid, ana the to'al erergy transoorted by the
besm. The effect o0* the plasma 1n the acceierat'ng gap on the
:p:rat|pn of the vacuur diode and on beam focusing 13 discussed. 17

efs.
Primary Keywords: Fccused Beom; Be
3né, 10e-7 Pulse Le
COPYRIGHMT: 1373 THE AMERICAN INSTI 'UYE CF PNYSXCS‘ RECRINTED WITH
PERMISSION

Param-tvr Measurements; 300kev,

1162
(SWITCHES, CLOSING)
iGas Ga=s. Clect-icall
RE AUTRECIN-R CON'ROLLED PLASMA-CATHODE GAS-DISCHARGE DEVICE
L.N. Vagin angd L.G. Iviava
Inst-uments 2nd Evpe~'mental Teckniaues, No. 6, pe 1668 1451 (1271968).
Trans. from- Pribo-y . Tekhnika Eksperiments 6, 157-16
(Noverugr-Cecember 1968)
The possibility of construct ng 8 controlled plasra-cathode
gas-d scharge device, krcus as the autron. '3 demonstrated
rxpgrimertally. An sux liary discharge plasma is responsible for
co d.ct on between the working clactrodes. Freedom from erosive wear
sr thg retat ve wirking eiectrode facilitates the design of
h q%-amco aga deviCes carat.e of protracted service ovar a wide range
2% oncra~ - nq vaoitades, A me‘al-ceramic autron with & meximum
erarasing current © 4 kA was daevised. Tne renge of autron cparsting
voltages runs from [.2 to 27 kV. Tro device is filled with hydrogen

*a a prasscre of .5 Torr. 6 Refs.
Prorary Yo, wnorcds Au‘rnﬂ, Gas D:s-marge Switch; Thyratron-like
Sasi0-: Hudrager Gas:. Plasma (athada

COPYRIGHT: 1968 PL‘N O OPRESS, REPRINY&D WITH PERMISSION

1164

(SWITCHES. CLOSING®

(Ges Gaps, Crossed-field

THE TRIOTROM-a CO”YROLLA!LE DEVICE WITK CROSSED FIELDS

A.1. Vishnevakii, L.P. Pavlienko, A.1. Soldatenko and A.]. Shandskov

Kiev Polytechnmic Institute, US3R

Instruments And Experimental Techniques. Vol. 14, No. 3, pp 847-B4B
(08/1971).

Trans. From: Pribory i Tekhnika Eksperimenta 3, 165-166 (May-June 1971)

The possibility of creating a controllable gas-dischorge device

having » cold cathode and 8 constant magnetic field was shown
exper:imentally. The ,gnition of the discharge betwean the main
electrodes was datermined by & positive potential appliad to the
control electrode. The cold cethode allowed powerful devices (10 to
20 kA) to be created wh:ch were capable of prolonged operation in the
voltage range from 0.4 to 30 kV. Thae davice was filled with H/sub 2/
wp to & prescure of 1£-2 Torr. | Refs.

Prisary Feviords: ;fletro Crnssof fiald Closing Switch; Electrical

ting: Low
COPYRIGHT: 1971 PLENU™M PRESS, R[PR!N‘ED WITH PERMISSION

1167

(PARTICLE BEAMS, ELECTRON)

(Generation?

ACCELERATOR MODULE OF °*ANGARA-5'

$.V. Besenkov, 0.A. Gusev, Ju.A. Istomin, Ju.V. Koba, G.M. Latmsanizova,
A.M. Pasechnikev, ¥ P, Pavchev. D.P. Pecterskir, A.S. Perlin, L.I.
Rudekov, V.P. Smirnov, V.1. Chetvertkov and I.R. Jampol'ski:

I.V. Kurchatov Institute of Atom.c Energy, Moacow. USSR

?nd IEEE Internationai Pulsed Powar Confarence Proceaedings. pp 25-30
106/1979).

Features and design principles of the inartial confinement fusion
multi-module 'Angars-5' acceleratar are considered. The computed
sutput prrameters ¢4 an 1ndividual module are &3 follows Ui MeV,;
1-0.8 MA-90 ns; W=1D2 kJ. The predicted outnut was compared with the
pulseshaping line rock-up mnasurements. According to these
reasurgmcnts the end on sectron contributes 21 percent of the total
pulse~shos'np line capoc tor in computationy via tranamissicn line
sactions with appropr ate impedance volues. The reascnable choice of
the pulse-shaping equivalent circurt wes confirmed by experimental
dats and were in good soreement with calculations based on system
“es:gn teatures. 9 Refs.

Pr:mary Keywords: E- becn Accelerator; High VYoltage; High Power; low
dence; Modular Approach
CCPYRIGHT: 1879 IEEE. 929RXNVED WITH PERMISSION

1179
(BREAKDOWN SYUD!ES)
(Gas, Electric
CVLIN“RXCAL CHANMEL IN A MIGH-CURRENT DISCHARGE IN AIR
A. Paviovskii, G. Karoov, G. Katrsev, N. Leoravs and E. Smirnov
A¢filiation Mot Givan
Soviet Physics Technical Physics. Vol. 20, No. 2, pp 102 186 (08/1975)
Trens. From: Zhurnal Tekhnicheskoi Fiziki. Vol. 45. op 93
An experimental study of high-current pulsad ry(!ndr‘cal
discharges in sir is racorted. The dischargom in inytiated by the
electrical explosion of a thin conductor; the cu-rent reaches 500 kA
and the pulse lengh reaches 150 us. The system of roonetogasdynsmic
equations with 8 nonlinear thermal conductivity which describes the
expansion of the discharge chanrel is analyzed. The results of a
nurerical ca lation for & smali magnetic Raynolds number are
raported. Th ects of magnetic pressure and rsdiation diffusion on
the thannel expansion valocity ore snalyzed. 1t is shown that the
mation of the currant boundary of the channel cen be simuleted by the
process of heat propagation through & fixed gas This approach s
used to obtarn a self-similar solution for the expansiar of o
nigh-current dischorge channel. 12 Refs
Primary Xaywords: Exploding Wire: 300 Xa Peak; 1%0us Pulse Langth:
High Cu-rent D:>scharge Chanrel: Heat Propngat:cn

Modol
COPYRIGHT: 1975 TME AMERICAN INSTITUTE OF PHYSICS, REPRINTED wiTw
PERMISION

DR‘AKDJHN SVLDA(S)
(Vn wam. fl~cvrical)
ELECTRICAL l“EAK“3HN OF VACUUM GAPS UNDER SUPERHIGH VOLTAGE PULSES
J.1. Kaiyatskis, G M Kassirov ard 6.V, Emirnov
Yomsk Poiytechnic Irstitute. Tomsk, USSR
Soviet Fhysice-Techrical Phys c3. Vol. 19. No. 11, pp 1624-1613S
185,197
Yrons. from  2burnal Tekhritheskoi Fiziki 644, 2326-2328 (November 197¢)}
Excer me-tal res.its are recorted for e.ectrical breakdown of
cert:retar vocuum™ gaps under sucerhigh voltige pulses. At distancas
up to 1% cm the breakdown freld scross the cathoda 13 vartually
constant, and the processes leading to the broakdown occur 1n shert
time 1ntervals. in the microsecsrd time range the breakdown voitage
c4 rndgpandent 0f the prassura and spRc1@s o the ras-dunl gas “
Refs.
Prime-y Keywords Vazuum Breakdown: Very Large Overvoltage: Low Delay:
15 ¢m Gap: Res'dunl Gas Ef‘act: Voltage Measyreront
COPYRIGHT 1675 A 1CAN I%ST3TUYE OF PHMYSICS, DFDKIN' LWl
PERMISSIIN

1187
(BREAKDDWN STUDTES; SWITCHES. 0°ENING)
(tupioding Wiras, Expipsive Fus
ELECTRICAL EXPLOSION 0F FOILS. II
V.A. Burtsev. ¥ N. Litunovswu:i and V F. Prokopenko
D.V. Efremsv Instituts, Leningrad, USSR
Soviget Physican-Yechnical Fhys'cs, Vol. 22. No. 8, pp 957-961 (08/1977).
Trans. From: Zhurnal Tekhn.cheskos Fiziky 67, 1653-1661 (August 1977)
fxverimantal results on elect-ical exploaions of farls in sol-d,
liquid., #nd ¢riab.e media ara reported. The results are compared with
data obtained 1n a stucy ©f expiosions 0 foils 1n air. Synthetic
Auartz dust 13 found to be the most suitable of the media styd ad ‘o~
use 'n microsecond foil current breskers. 7 Refa
Primary Koywords: Exploding Fe:l; Solid Environment: Liauid
Eavironment; Synthetic Quartz DJust; Ocening Switch
COPYPIGHT: 1978 AMIRICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERPMISSION

113%
(B2"AKDWN STULIES: SWITCHES, OPENXNG)
(Exnlod:ng W res: Explosive Fu
ELECTRICAL kXPLDSXDN OF FOILS. I
V.A, Bu-tsav, V.N. Litunovskii and V.F, Prokopenko
D V. E¢remov Institute, leningrad, USSR
Soviet Physics-Tachnical Fhysics, Vol. 22, No. &, ep %50-956 (038/1977)
Traneg From: 2hurnal Tekhnichoskoi Fiziky 47, 1662-1652 (August 1977)
The electrical explosion of plane foils is studied exoerimentally.
anct the results are used to formulate a mechanisn for the operation
of fost high-currert foil current breakers. The explosions occur in
a:1r, so that optical methods can be used to observe the explosion
procevs ard the formation of the high-current shunt dischargo. There
arq nage effects which result 1n drelactric breakdown of the gap and
'n the formation of discharge channels betore tha forl explosion is
complated. The electriczl measuremonts ere drscussed. These
moasurerents confrrm the effect of anomalous behavier in the
@,olesion at high energy 1hjection rates. 12 Refs
Primary Keswords: Exoloding Foil; Cper:ng Switch; Air Environment:
Optical Diagnostics: Euge Effects; Spark Channel
COPYRIGHT: 1978 AMERICAH INSTITUTE OF PHYSICS, REPRINTED WITH

PEPHMISSION
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{ELECTROMAGNETIC FIELD GENERATION)
(Magnetic)

HIGH PULSED MAGNRETIC FIE(DS FOR NUCLEAR FUEL IOD SEALING

A M Andrianov, V.F. Demichev, G.A. Eliseev and P.

1.V, Kurchatov [nstitute of Atomic Enargy, Moscow, USSR

1976 JEEE Fulsed Power Conference Proceedings. Paper IIIE-10 (11/1976).

The techn:aue and technology have been developad at the 1.v.

¥urchatov Institute of sealing the nuclear fuel rod claddings with
high pulsed magnetic fialds. Tha process of bonding the materials by
Mmagretic pulsed sealing technique is of a dynamic character.
metal-to-metal bond 1s formed when a fuel rcd cladding collapses st
iigh impact velocities and 1mpacts upon itself or onto & special
8lug In this process the magnetic field serves as an ergy source
to accelerate the cladding. The sealing process is very short (some
m-croseconds’ and tive metsl does not melt durvng the procass. Tha
main problem in the pulsed megnatic technology is the devclopment of
“table ¢o1is, whirh could produce wurth 8 good repraduction high
Bulsed magnatire f.old intensitiaes of which are much higher than thosae
ngce.sary for coid form'ng A freauency must also be rather high
because the fuel rod claddings ara generclly thin-walled &nd are made
“f low-centuntivity materials (zirconium alloya). Cnpacrtor panks areg
Gonarnilyv .sed as current genorators for pulsed mognatic machines. To
Pro¢ de the b gh frequency of a discharge current the machineg
Clettrrcal circutt must be of & low i1nductance. Thus there are
“pec:a. reau‘réments on pulsed magnaetic machine units: capacitors,
S tches, puswcrks., and inductors. The shapae of & discharge current
‘R % ch omachines s close to that of a darced sine wave. 9 Refs.

Primary Xeywords' ™Magnetic Freld; Hign Field: Stable Coils: Wigh

Freauency; Cabacltcr Bark
Secondary Kaywords: HNuclear Fuel Rod %ealin
CUPYRIGHT 1976 IEEE, REPRINTED WITH PERMISSION

120~
(347 TCHES, CLOSING)
tMazhanrcal?
MULTICHANNEL HIGM-CURRENT PULSED COMMUTATOR
R.D. Ziganshin and A. P, Gagarin
Instrureats A~d Expprimentnl Techniaues, Vol. 20, No. 2, pp 475-476
CQars1s77) .
Yrans, From: ?;ig?ry i Tekhnika Eksperimenta 2, 133-134 (March-April

The compart commutator detcribed enables one of two pulsed loads
te be sltarrctely cornnected to a coracitor tank, The number of
Powar-aoprly chaanals of each load ' 200 and the amplitude of the
current t'rouad each channel during discharge is 10 KA. lhn
commutatar 18 convenient to operate snd to servica. 2 Re

Fromary fosuords Closing Switch; Mechanical Switehi 1.5 kJ Clpnc\(or
Bank: Two Loads: Load Switching; 1.5 ns Pulse

Duration
CrPURIGHT 1977 PLF4UM PRESS, REPRINTED WITH PERMISSION
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{POMER CONDITIONING)

(Pulse Forming Linas)
LOW-IMPEDANCE HIGH-VOLTAGE PULSERS FOR YRAVELLING-WAVE EXCITATION OF

HIGH-PCMWER UV GAS LASERS

H.M. vVon Bergamann and V. Hasson

Optical Sciences Div, NPRL, CSIR. Pretoria 0001, South Africa

Jourral OF Physics E: Scrantific Instruments, Vol. 9. pp 982-984
(1171978,

The authors describs tha design of s simple and novel
travelling-wave-type pulsing system suitable for transverse discharge
excitation 0* high-power UV ¢as lasers. The pulsers have been used to
exc1to hich-pressure mitrogen lasers at 337.) nm with effectivae
ynvarsion lifetimes of <31 na. T b powers excoed 2 Md. 7 Refs

Primary Kaywords: Str.p Lon PC Board; &% V Qperating Voltags.
Treve!ling Wava Pulser

Secondary Keywords- Gas Leser Pumping

COPYRIGHT: 1976 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

1227
(ENERGY STCRAGE, INDUCTIVE)

LSyatems’
SPERCONDUCTING INDUCTIVE ENERGY STORAGE UNIT FCR LASER PUMPING SYSTEMS
3. Vul. vV Karasik, B. Xcpylovskri. G. Kurganov. V. Vysotsi:i.

Pronkin, ¥ Ff.-mov end G Agavov
Acadery of Sciences of the USSR. Moscow, USSR
Covia® Journal 0F Quantum Electrorics, Vol ¢, No. 9. po 1099-11C1
(03 1975,
Yrans, From- Kventovoys Elektronika, Vol 1, op 19383-1987
4 dascription 18 given o' & high voltage pulsed superconducting
imductive &nergy storage un:t. intended as & power suoply source for
loser purcing systems. 6 Refs
Peimiry Koyworos: Helium Coolaed Storage Element: Cryostat; Current
Leads: Electrical Power Supply: Current Switching
System: Gas D scharge Lemes (20ku/pulse)
COPYRIGHT: 1975 THE AMCZICAN INS'ITUTE OF PHYS1CS, REPRINTED WITH
PERMISSION

1246
(DIAGMOSTICS AND INSTRUMENTATION)
{Current)
MAGNETOOPTICAL CURRENT TRANSFORMER. 2: COMPONENTS
M. Aulich, W. Beck. N. Douklias. H. Harms. A. Papp and K. Schneider
Siarens AG, Munchen. FRG
Applied Opt » Vol. 19, No. 22 pp. 3735-3740 (11/1980)

A gene overview of the requirsments for the components of the
transformers is @iven. The optical fibar, the coil former, the light
source. and the si1gnal processing eircuit are discussed in (R Y
with & view towsrds actus! devices that could be used 16 Refs.

Primary Kaywords: Magnetoopticol Current Transformers. Components
Light Source: Signal Processing: Optical Fiber
CCPYRIGMT: 1980 OPTICAL SOCIETY OF AMERICA

1247
{DIAGNOSTICS AND INSTRUMENTATIOM)
(Surrent)
MAGNETOOPTICAL CURRENT TRANSFORMER. 3: MEASUREMERTS
H. Harms and A. Pape
Siemens AG. Munchen. FRG
Aoplied Dptics, Vol. 19, No. 22 ep. 3761-3745 (11/1980)

The suthors describe tha magnetooptical current transformer they
set up. Measuremants of currents ware taken over & ranga of 53-120CA
at both room temperature and over & range of temperatures from -20 to
245 degraes celsius. At room tempersture #n accuracy of 0.26% was
obtsinad, while the accurscy wss somewhat less over the range of
temparsturas. & Refs.

Primary Keywords: Magnetooptical Current Transformer: Messurements

Vary High Accuracy
COPYRIGHT: 1980 OPTICAL SOCIETY OF AMERICA

1248

(l!EAlEOUN SYUD}§$)

(Gas, Electrica

ANALYSIS OF THE ANODE BOUNDARY LAYER OF HIGM INTENSITY ARCS

H.A. Dinulescu and E. Ptender

University of Minnesota, Minnespolis, MN

Journal Of Applied Physics, Vol. 51, No. 6. pp 3149-3157 (06/1980)

ona-dimenaional anslysis of the anode boundary layer of an

atmospheric oressure. high yntensity argon arc reveals substanti
dovistions from locel thermodvramic sauilibrium (LTE) in this la

emperature of the heavy specres approaches the tamperature of

anode in tha 'mmediate vicinity of the anode surface. uhcrnns_th.
- tron temparature remains sufficiently high to ensure the required
elactrical conductivity. lempearature and density gpradients in the
anode boundary layer contribute substantially to the electric current
flow so that the potential drop across the boundary laver becomes
nagative. The main voltage drop, which is in the order of 1 ¥, s
essentialiy confined to the shesth at tho bottom of tha boundary
layer overlying the anode surface. The thicknass of this shepth is
soveral orders of mag~itude smaller then the amode boundary leyar and
the potential drop 1n the sheath is slsc negative. Therefera, tha
anode fall becomes negative for the entire paramcter range covarad in
this papar. in contrast to the results of previous theorres. This
$1nding affects the ancde en¢rgy balance as well as the
‘nterpretations of indirect fcalorimetric) anode fall measursments
which ia tmportgnt for the design of arc pas heaters. 17 Refs

Prirary Keywords: Argon Arc: Boundary layer: Negative Potential Drop

COPYRIGHT: 1980 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH

PERMISSION
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(BREAKDOWN STUDIES)
(Gas, Electrical)
MODEL NG CF THE ANODE CONTRACTION REGION OF HIGH INVTENSITY ARCS
D M. Chen and € Pfender
cniversity of Minngsota, Minngapolis, MN
ILEE TRANS FLAS SCI, Vol PS-Z. No. 3 pp. 252-259 (09/1980).

A self-cons stent model for the anods contraction region of 8 high
intensity DI arc is based on a wall stabilized axisymmetric arc
opurated at stmespheric prassure with a plane cooled nonsblating
snode perpendicular to the arc axis. Arc contstrictionin front of the
ARGLE . ves rise to an eatrainment of cold gas from ths vicinity of
the anode !eading to » more or less proncunced enode jet. The
conservatinon eaustions tor the anade reg:on represent a set of highly
ronlinesr «ntegro-different:al ea uations which describe the
tomroratue and the flow f1eld in the arc. Numerical solutions of
these squations are obtained by using en iterative fin)te-difference
mettod Feaults 4or a r trogen arc at 250 A indicate that heat
transfe~ cinsn to tho anode 13 dominated by *he wlectron entnalpy
<ranspart. The cnld gas approaches tre arc fringes with veloc:ties in
trne arcer of } w/s. ar3 resches veloc:ities of up to 253 m/x in tne

he* core nf the arc, indicrting tha exsstence of a= anode jet whech
nas hoo ronfirmod by excerimental investigations. 16 Refs
Primar, ¢ ay.ards Anode Contractron Raginn, Ancde Jet. Arc

Tomigrature Arc Flow Field: Self-magnetic Fiald
Seconcary Keywords: Nurer:-ai fosults: Boundary Cond:t-ons; Potential

Profile
COTYRINHT: 1980 IFEE. FEPRINTED WITK PERMISSION

1253
(PARTICLE REAMS. 10N
(Reviews)
NRL LIGHT JON BEAM RESEARCH FOR INERTIAL CONFINEMENT FUSION
G. Coorarstein. 5. A. Goldstein, D. Mosher, R.J. Barker, J.R. Boller,
D.G. Lolombant. A. Drobot. R.A. Mgger, W.F, Olophant, F.F. Ottinger,
F.L. 5andel. S J. Stephanskis and F.C. Younp
Naval Ressarcn Lab. Washington. DC 20378
NPL Mgrorandum Report No. 387 (11/1980).
Availebility: AD 2092471
NTI

There is prasently great interest in using light ion beams to
drive thermonuclear pellets. Tarrawstt-level ion besms have been
efficiently produred using conventional pulsed power generators at
Sandia Laboratory with magnatically~insulated ion diodes and at the
Naval Re boratory with pinch-reflex ion diodes. Both
laboratories have recently focusad ion baams to pellat
This paper reviews racent advances made at NRL in the ar
oroduction with pinch-reflex dirodes. end in th
focus'ng ard trensport. In addition. modular ge
reauirements for pellet ignition systems are reviowed snd comparad
with the latest experimental results. These results include the
foliowing: (1) production of graater than 100 kJ proton and deuteron
beams with paak 100 powers approaching 2 TW on the PITHON genarator
'n colloboration with Physics International Co., (2) focusing of 0.5
W deuteron beams produced on tha NRL Gamble Il ganerator to current
densitias of about 380 kA/sa. cm., and (3) efficient transport of 109
KA level ion beams over } mater distancas using Z-discharge plasms
channaels. 28 Refs.

Primery Keywords: Intanse Light lon Beams; lon B8asm Focusing; Ion Beam
Transport
Secordary Xeywords: én.rtia] Confinement Fusion; Charged Particle Beam
usion

255
{®ARTICLE BEAMS. ELECTRUN)
(Target Interactions)
RADIATION FROM RELATIVISTIC ELECTRONS IN A MAGNETIC WIGGLER
A.N. Didenks. A.V. Kozhevmikov, A.F. Medvedev, M.M. Nikitin and V.Ys.

Epp
Tomsk Polytachnic Institute, Tomak, USSR
Soviet Physics JETP, Vol, 49, No. 6, pe 973-979 (0671979).
Trans. From: 2h. Eksp. Teor. Frz. 76, 1919-1932 (June 1979)

The spectral and pclarization propertiaes of wigeler radiation of
ralativistic electrors have been investigated theoroetically and
axparimaontaly as » function of angle 1n the optical region of the
snactrum for motion of tha electrons in a plane magnatic wigglar
installed in the ring of an slectron synchrotron. The properties of
the first ama segcond harmonics of the radiation are discussed. It is
stown that the polarizstion-asgular charactaristics of the first
harmoric of the wiggler radiation coincide with thosa of
\natantaneous synchrotron radiation: the influence of longitudinal
sscillations of the electron 1n the wiggler on the polarization
prope~ties of the second harmonic radintion is also shown. The
anpreaciable 1nfluence af the angular spread of the electrons in the
Hean on the spectral-anguler distribution of the wiggler radiation is
astablished experimontally. The good apreement of the experimentsl
results with tha theory opens up the possibility of further use of
wiggler radiation for soluticn of a wide range of scientific and
apnlied problems 32 Refs

Primary Kaywords: Ralativistic E-beam; Magnetic Wigoler: Spectral
Prorerties, Polarization; Theory: Experiment
COPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS, REFRINTED WITH
PERMISSION

1257
(DIAGNDOSTICS AND INSTRUMENTATION)
tData Transmission)
DEMONSTRATION OF FISCR OPTIC LINK APPLICATIONS IN UTILITY PLANT
MULTIPLEXED INSTRUMENT AND CONTROL SYSTEMS
W.D. Recdus. G.R. Craig and W.J.B. Oldham
E-Syatems, Inc.. Greenville., TX 75401
FPE1 Report No. EPRI NP-1322 (01/19890).
Avatlshility: EPRI NP-1322
EFRI
The applicat or of dats transmission via fiber optic cables has
teen demonstrated for & utility plant instrumentation system st the
Bergen Generating Station opersted by Public Service Electric and Ges
Comcany (PSF2G) of Newark, N.J. The fibar optic system (FOS) wes
designed, fabricated. and tested by E-Systems, Inc., Greenville
Division, located in Greenville, Texss, using commarcislly available
comporents. Plastic fibar optic cables were svaluated for short run
applications up to 140 fee: and glass fiber optic cables were
evaluzted for long run aoplications up to 133D feet. The FOS and
fiber optic cables were instalied, operated and maintainad by PSELG's
technicians under the management of PSELG with technical input from
E-Svs:lﬂs. Inc The demonstration was conducted over a ten month
eerieo.
Primary Keywords Fibar Optics: Inatrumantation; Control:
Elrctrcraonetic Interference: Multiplex
CoPYRIGHT 1980 E1ECTPIC POWEP RESEARCH INSTITUTE, INC., REPRINTED
WITH FEEMISSION .
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CENERGY COMVERSION, THERMAL)
(Magnetohydrodynamic)

H1GH POH!I MAGNETONYDRODYNAMIC SYSTEM (vOL II)
D.W. Swallom. O K. Sonju. D E. Meader and K. Backer
Faxwell Labs Inc. Woburn, MA 01801
AFAPL Report No. AFAPL-TR-78-51 (07/1978).
Availability: AelA06~Q!S

N

The technical effort discussed 'n this report covers Phase B of
the High Poner Magnetohydrodynamic System progrem, which is a
multi-phase program to develos liauid oxygen/liquid hydrocarbeon

performance. portable powsr supply spplications. During this phase &
lightweight, high performance hot gas f.ow tra'n using liauid oxygen
and JP-4 was dasigned and corponent model ng compieted. The
mpghetohydrodynamic channei/a: ffuser psrformance paremeters which
wers used as the design criteria were an output pouer of 30 Mie, a
specitic enorgy extraction of 1.0 MJ/kg, and a srec)fic Power density
of 200 Mde/cu.m. To schieve these cerformance requ:rements, the
required charscteristic velocity efficiency of the combust:on system
was greater than 993, During this program o limited amount o
develepment testing was completed using s heat sink combustor and a
diagnostics channal. These tests measu~wd the combustor
characteristic velocity efficrency and the pas electrical
conductivity., as well as pressures. vibrations, d temperetures
results of the deveiopment test program, wh:ch ver:fieu the de
umptiogns used to achieve t performance requirements, were &
tharacte-istic velozrty efficrency of nearly 99 and a gas electrical
gon:uitiv-ty at tra magretohydrodynamic channel inlet of 15 mhoa/m.
3 Refs.
Primary Keywords: Portable Power Supplias: MHD Genarators; Fast Start
Powar Sunvl-es Covwpart MHD Ge tor; Burst Power
Sueplies; Xigh Parformance MHD Ganerator;
Fl:ightueight ™HD; L ghtwer ght Mega t Power
:ugplins. Casium Seeding of M-D Gases; JP-6 Fueled
H

The
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CENERCY CONVERSION, THERMAL)
Magnetohydrodynawie)
F1GH POWER MAGNETCHYDRODYNAMIC SYSTEM (VOL ID
D W. Swsliom, 0.X. Scn-u. D.E. Meader and . Bucker
Vavuel.l Labs Inc, We>urn, MA 01800
AFAPL Reoort No. AFAPL-TR-7£-51 (07/1978),
Availabrlity: AD A06479%

The technical affort discussed in this report covers phase B of
the High Power Magnetohydrodynsmic System program, which is &
wmulti-phase program to develoo lrauid oxygen/liquid hydrocarbon
magnetohydrodynamic generators using ces um seed for high
performance, portoble power subply applications. During this phase a
lLightueight, high performance hot gas flow train using liquid oxyoen
and JP-& was dasigned and component modeling completed. The
magnatohydrodynamic channel/diffuser parformance parametars which
e usad a3 the design criteris were an cutput po of 30 Mde, a
specific energy extraction of 1.0 MJ/kg, and » specific power denatty
of 200 Mile/cu. m. To achiave these pearformence reaquirsments, the

requirad characteriatic velocity efficiency of the combustion system
was greator than 99%. During this program, & limited smount of
development testing wes completed using a heat sink combustor and a
diagnostics channel. These tests measured the combustor
choracteristic vialoeity sfficiency and the 9as electrical
conductivity, as well as pressures, vibrations, d temperatures. The
results of the development test program, which verified the design
assumptions used to achimve the performance requirements, were a
characteristic velocity efficirency of nearly 99% and a pas alectrical
gon:uct|vay at the magnetohydrodvnamic channel inlet of 15 mhos/m.

9 Re‘s
Primary Kuywords: Portehle Power Supplies; MMD Generators; Fast Start

Powuer Supplies; Compact MHD Ge tor. Burst Power
Supplies; High Performance MHD Generator;
Lightwarght Megawatt Power Supplies; Cesium Seading
0f MHD Gases: JP-6¢ Fualed MHD

12¢
(SHIVCNES CLOSING)

CLASS)

LIGHT~FIRED THVRISYOR DEVELOPMENT
€.%. Schlegel, E.C. Stryculs and L.R. Lowry
Westinghouse Electric Corp, Pittsburgh PA
€PRY Report No. EPRI EL-1916 (07/1981).
Avariability: E::{ EL-19:6

A light-firad thy~i1stor switch was demonstrated in one phasae of &
tic vclts-amperes-reactive generator and is presently under
exiended test at Minnesots Power and Light Company. Thae building of
this 13.8-k7, bidirectionsl., 1200-A rms, solid-state switch required
the develorment of the thyristor elemant and its special package, &
light system consisting of laser diodes and a light distribution
harness, snd & specral monitoring and brotecting control circurt to
protect Qh. sHitch against various conditions under which it might
ly. The switch is entirely self-contained and
repleces the electrically gated version with no need fecr changes in
the circuit to which it is connected. The raport gives details on the
development of each of tha novel parts of the systems: on the testing
of sach part of the system; and on the building, 'nstallation, and
worly avaiuvation of the switch 0 Refs
Primary Keywords: Thyrigtoer: 00!\:.1 Triggering; Bidirectional;
Perfarmance Te
COPYRIGHT: 1978 ELECTRIC POWFR RfSEllCN INSTITUTE, INMC., REPRINTED
WITH PERMISSION
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CINSULATION, MATERIAL: DRE‘KDOHN STUPIES)
tltquid; Liaurd, Electric
HIGH-VOLTAGE OTL GAP |E$VS USING PARALLEL-PLANE ELECTRODES
T.X. Sloat., W.J. Carter and H.R, Mocre
Westinghcuse Flect-ic Corp, Sharon. PA 16146
FPR]I Reoonrt No. FFPRY E1-31303% (12/1979).
Ava:labhtlity gg:! EL~1301

A paratfinic-base insulating o1, PB. and & naphthenic-base
insulating o1l, NH, ware evaluated using two ctrede systems. The
un)form f19ld electrodes represented 8 method to easily test
relatively large volumes of o'l &nd showad the paraffinic-base oil,
PS, had somewhst lcwer breakdown voltages on hoth 60-Hz tosts and
1.2-X 50-microsecond 1mpulse voltagae tosts. The rod to plane
elactrode system reorgsentad a more practical cenfiguration that may
oc-ur 1n 0. insulited apcaratus and shoued theres was no substantial
dif{terence between the o'is on the 60-Hz tests. The 'mpulse tests on
the rod to plone test showaed the paraffinic-bese 01l haud a hicher
¢ ecioctric streng‘h vhan the naphthen-c-base o1l. The routine darly
drelectric breskocwn voltage tests ve'ng ASTM DI814 showed 4the
parpftinic-*ase 011 haod a highor pielectric strength than tre
naoh*he~:c-base o1l. Since the uriform figld testr made with larger

velumes of o'l irdicated a poss:dle weakness 10 the paraffinic-base
"Raulating o1l, tt 13 not arceslable for usc '~ electrical spparatus.
0 Pefs ‘
Primary Keywords: 0:1; Para*fin:c. Transformers: Naphthenic; Breaudown
Strength

Secondarv Keywords: Circuit Bre
COPYRIGHMT: 1979 TLECTRIC Powte -ESEARCN INSTITUTE, INC., REPRINTED
WITH PERMISSION
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(SNERGY CONVERSION, ELECTRICAL)

(Power Supplies)
A 10 KW LIGHIWEIGHT DC CONVERTER (TECHNDLOGY FEASIBILITY STUDY FOR

LIGATWEIGNT MiGAWATT RANGE CONVERTERS)

F.C. Schwarz

Power Electronics Associates, Inc., Lincoln, MA 01773

AFAPL Revort No. AFAPL-TP-77- 65 (11/1077)

Availabrility:  AD AC49537

NTIS
The technoiogy for an ultra-reliablae. lightueight, high power DC

converter is presented and supported by test data of a small 10 kW
feasibility model. Keliabrlity and a high efficraency naer 97 percent
are derived from a process of natural current commutation of fast
switehing thyristors 1n series resonant circuits. Lightueight is the
result of an internal freauancy near 10 kHz. The feasibility of 150
kil single modules with one set of thyristors is indicatad. The
snlrant faeatures of thia converter technology are highlighted. 17

efs.
Primpry Kaeywords: 10ki, 100kW., Submegawatt, Magawatt: High Voltage DC
Supply;: Natural Current Commutation; Series Resonant
Circuit Power Converter; High Powaer Conditionar;
gounr Convaerters; Highly Relieble: Secondary Current
ource

1266
(ENERGY CDNVERSIDN. ELECTRICAL)
(Power Suppli

2EVELOP4ENY DF LIGHTWEIGHT TRANSFORMERS FOR AIRBORNE POWER SUPPLIES
J.o Welsh
Thermal Technology Lab, Inc., Buffalo, NY
AFAPL Raport No. AFAPL-TR-79-2049 (06/]979)
Availability: A?1A0762G5

NTI1S

Emphasis on this program was on the development of high voltage,
high power, high freaquency, low specific t, inverter
tranasformers. A primary intent was on the reduction of spacific
weight without sacrifice of e1ther electrical parformance or
reliability. Rescarch was conducted into the chsracteristics of
megnetic and dimlectric materials, imoroved magnetic circurt
modeling, and application of advanced heat transfer techniaues.
Computer-aided desi1gn mothods were utilized end specisiized programs
were developed to permit extensive manipulation of multiple design
parrmaters. Ore goal, to achieve a spacific weight of 0.25 1b/KVA,
was exceeded. A specific werght of about 0.10 lb/KVA was actually
sccomplished with a 200 KVA tronsformer. It is predicted that in
lorge- transfaormer si1zes, specific weights of 0,07 1b/KVA can be
roslized. The other goals of aelectrical performance end reliability
uera also achieved. The invetar transformers daveloped in this
procrem axhibrted unusually low lezkage inductance and high
efficiency. Highcr reliasbrlity than tonventional transformers should
olso be realized due to much lower operating temperatures ( lower
thermal stress) on conductors and 1nsulation. The program has been
successfully concluded and two basic transformer/rectifier unit
desi1gns (two each at 10 XW and 200 XW) were fabricated., demonstrated
and delivered. 10 Refs.

Primary Keywords: Lou Specific Weight Transformars: High Energy
Density Yransformers; Inverter Transformers; High
Freauency Transformers

Secondary Keywords: Airborne Transformers: Lightweight Transformers

1265
(SREAKDOWN STUDIES)
(Gas, Optical)
A CW X-RAY PREIONIZER FOR HIGH-REPETITION-RATE GAS LASERS
7. Arai, M. Obara and T. Fujioka
Keio University, Kchcku-ku, Yokchama-shi,
APPL PHYS LETT, Vol. 36, No. & pp. 235-237 (02/!980)

Qperntion of & cw x-ray preionizer for an HF laser is reported. An
industrial x-ray tube was used to introduce soft x-rays into a laser
chember. Arcing was saen to be suppressed by the cw x~ray preionizer
The advantages of the cw breionizer over & flash preionizer are
discussad., along with the possibe application of & cW preionizer to
high repetition rate lasers. 10 Refs

Primary Keoywords: X-ray Provon!zatxon. Ccnt\nuous Wave

Secondary Keywords: KrF Laser; H:gh Rep-r

COPYRIGHT: 1880 AMERICAN INSYITUTF DF PHYSICS, REPRINTED WITH
PERMISSION
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(DIAGNOSTICS AND INSTRUMENTATION)
{Current)

ELECTRONIC CURRENT TRANSDUCER (ECT) FOR RIGH-VO{TAGE DC LINES
J.M. Houston., P.H. Peters Jr. H.R. Summerhaves Jr. G.J. Carlson and

A.M. Iteni
G-nﬁrnl Electric Co. Schenectady, NY 12301
EPRI Report Mo. EPRI £(-1343 (02-1980).
Availability: E::X EL-1343
1

This report deals with the develcpment of a bipolar electronic
current transducer (ECT) for measuring the current in @ high-vollage
DC (HVDC) power line a% }ine potentisl. The design and construction
of a free-standing ECT for use on a 400-kV line hav:ng & nomina! line
current of 2000 A (1 pu) 13 doacribed. Line current is measured by a
0.0001 ohm shunt whosa voltage output is sampled by & 1%-bit digital
data link. The high-voltage interface between line and ground is
traversed by optical fibers which carry digitel light signals as far
as 300 m to @ control room whe-e the digital signal is cenvarted back
to an anslog repressntation of the shunt veltage. The redundant
slectronic and optice! data links sre usead 1n the prototvpe.
Specification goals called for opesration over the temperature range
-40 to +50 Deg. € to an output accuracy of -+0.6% at 0.1 pu and
-+0.3% between 0.3 pu and 1.0 pu. A frosuency response greater than
370 Hz and & stap resconse time of lesas than 2 ms was desired.
Initial tests indicate that these goals have been mat 1n the
prototype structure. The unit 1a nou i1nstalied ard being evaluated et
the Syimar converter station of the HVDC Pac,fic Intertie in
California. 0 Rofs.

Primary Xeywords: HVIC; Electronic Transducer; Current Measurement

Fiber Cptic Lrnk
Secondary Keyuwords: Curront lransduc
CIPYRISHT: 1380 ELECTRIC FOWFR 'E‘EARCH INSTITUTE. INC., REPRINTED
WITH PERMISAION

1267
{BRIAXDOWN STUDIES: SHYYFHES. OPENING)
‘Sas. Rezovery: Machar-col
FUNTAMENTAL lNVE5YAGA7IGN OF ARC INTERRUPTION IN GAS FLCWS
T.M. Benenson '1). 6. Fread (2). R.E. Kinsinger t2), H.T. Nagamatsu
(2. % 0 WNoeske i2) and R £ Shaer Jr «2)
(1) Stata University of hew York at Buffalo. Buffalo, NY 14226
(2) Gene-al Electric To, Scherectady. NY 1230¢
EFR] Report No. EPRI EL-3455 (£I/1987).
Averlebriity: EFRI EL-1455
EPRI

The documant reports on continuation of the study of thermal
recovery in gas bilast interrupters reported enrlier in EPR] Repcrt
EL-284. Tha thermal racovery precoss was invastigeted with physical
and agrodynamic mathods, tvypicslly using reduced size noxzies and
short sinusodial curraent pulses. Current- o dl/dt and gas pressures
wa-e reprasentative of full-size interruptars. Aerodynamic
characterization of the cold flow firlds 1n seversl d:ffarent nozzie
tyras included measuroments of the pressure and flow fi1elds. both
staady-state end turbulent components , with special attention given
toc wakes and shock structures. Special schlieran techmiques on DC
srcs and high-speed photography on arcs in orifice nozzles show that
shock hesting broacens the arc indepandent of turbulence effects and
producing & poorly recovering downstream arc sectior. sured
recovery speeds (RRRV) in both orifi and convergert-divergent
nozzles agree with predictions of seversl src theories 8ssuming
turbulent powar losses. Mowaver, data on post-zero currants and power
loss show values much smsller than theoretical predictions. fydragen,
deuterium, and methsna (LH/sub /) were maasured to have tharmal
recovery speeds up to one hundred times tha! cof SF/sub 6/ in the sama
conditions. Mixtures of AF/sub 6/ with CF/sub 4/, C/sub 2/ F/sub b/,
Ne, or M/sub 2/ can giv at thermal recovery when used at high
total pressurs but nod.rni. SF/sub 6/ content. 21 Refs.

Primery Keywords: SF/sub b/. thrnnl I'cevnrv

$scondary Keywords Circuit Breakers; Gas ast Intcrrup ars

COPYRIGHT: 1980 ELECTIIC PUNWER RESEARCH lN$71YU‘E- INC.. REPRINTED
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(DIAGNOSTICS AND INSTRUMENTATION)
{Myscellenesus)
$Fs/5UB 6/ DIELECTRIC FILL GAS GAUGE

R. Bell, R, Micksted. J. v.nvlrnt and ™, Bert
Nuclewonic Data Systems Inc rving. CA 92714
EPR] Report No. EPR! EL- 767 l06/19751
Avarlability: EP:! EL-747

PRE

The use of SF/sub 6/ ges-i1nsulated eauipment in substations ia
gaining wide acceptance. Faor reliable operatior of this type of
squipment. 1t is important that the gas Gens:ty be maintained within
dasign lymits and that the gas not be contaminated. It +s therefore
of interest to nave a gaide that can ba used for cont:inuous
monitoring of tha gas. Such a gauge should be eble to detent leaks in
excess of 1-2% per year 2% woll as detect gas cortaminants of
significant levels. This project has shown that 1t 13 feasible to
drractly messure the density of the SF/sub 6/ gas. as well as measure
the gas humidity. The prototype gauge, howevar., 13 rether complex and
most likely wouid be more expersive thar the conventional pressure
geuges. Tho eveerimental cauge that has been developed uses the
infrared absorption characteristics of the gsses. A wavelength 1s
chosen whore the mon:tored gas absorbs strongly. but wnere
interferenie from other gases 's minimal. The photon absorption 13
spprox mately proportional to the density of the gas. which 13 s.n0
oroportional to the dielectric strangth of the ges. 24 Rofs

Primary Keywords: Photo-optic Presscre Gsuge For SF/S5ub 6/ Cas
Infrared Light Absorption For S$F/5ub 6/ Gss
Infrared Light Absorption D¢ Weter Vapor: Infraced
Light Absorption 0f $F+/5ub 6/ Gas lLecomposition

Progucts
COPYRIGHT: 1978 ELECTRIC POWER RFSFARCH INSTITUTE, Inl . REPRINTED
WITH PERMISHiON

12711
CBREAXDOWMN STUDIE')
(Surface Fiashove
HEC“AN]SH OF FAST SURFACE FLASHOVER IN VACLUM
R.A. Anderson
Sendia Labs. Albuaueraue, WM 87113
Applied Physics Let s. Vol. 26, No. 2 pp. 56-56 (08/1573).

Insulator samples of Pleaxiglas and slumine ceramic 1~ vacuum have
been subiscted to hign-voltage pulses with rise times of & fow
nanasecords. Breakdown paths we-e nclined to the electric field in
the presence of a magnetic field normal to the inauiator surface.
snalogous to the hsil effect for bulk conduction. These results. as
well as messurements of the flasnovar procergatior veloc:ity. strongly
support & mod ot the ’luahovcr mechan: sm based on secondary
elect-on emrs n. L]

Primary Caywords: Su-fas Fll;hovlr. Vacuum: Plevigiass: Alumins
Ceramic. Short Pulae Tlashave-. Secrndary Electron

Fwiasg on
COPYRIGHT 1976 AMIQICAN INSTITUTE NF PHYSIIn, SIFPRINTID W7TH
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1272
(PARTICLF BEAMS, IDN. PARTICLE BEAMS, ELECTRON; PARTICLE BEAMS,

NEUTRAL: POWER YDANSHXSS'UN, ENERGY SYORAGE. CAPACITIVE)

(Reviews; Reviens. Reviaws; Transmission Lines; Marx Gensrators

PARTICLE BEAM FUSION PROGRESS REPORT OCIDBER 1977 THROUGH HAICN 1978

Sandia Labs, Albucueraque., NM 871
tandia Report No. SAND7S9-0002 (02/1979).
Avai

ability: SANDT9-0002
NTIS

Important data showing the transport of electricel power in the
tarawatt range ovar 6.5 meters with & power transport eficiency of
190 percent ard an energy transport efficrency of 90 percenct ware
obtained. Thesr results were reauired for EBFA and deronstrated the
foas:brlity of the vacuum inturface gnetically insylated line, anc
drode concept. The results excesded expectations and provided a 2 ns
rise from zero to peak of & 0.4 MA current. Magnatically insulated
power flow densities exceeding lEl]l W/ sa.cm. were achieved over
shorter distences. Thesa results indicate that & much smsller beam
dri¢t distsnce to the pellet could be possible. Althouyh about 50
percent of the electron current flows external to the cenducter
bouncary during the 6.5 maeter transport, all of the currert was
recaptured and mosi was focused to a few nm spot during these
exprrimants 23 Rets.

Primary Kaywords: Pulse Forming Lines: Marx Generator
Secondary Keywords: Trigstroen Switch; Intermediate Storage Capacitor;

Gas Pressure Transducer

1273
(ENERGY STCRAGE, MECHANICAL)
(Rotsting Machines)
APPLICATICN OF GENERATOR ANALYSIS METHODS

R Xuhler
University of Kentuciky, Lexingtor, XY 40506
LFAF . Roport Mo. AFARL-TR-77-31 {(064-1977).

Avariebrivty: AD AG42071
NTIS
This study provides a theoretical modael for simulatirg & wide

variaty of transient loadr'ng condrtrons for alternators. The movel is
represented as an sausvalent circurt 1n a format co~patible with the
SCEPTI2E cemputer brogram, SCEPTRE solves tha rasulting circutt
eavations for the transient response. Also addressud 1n this study 19
the inclusion of an e“fective saturation property i1nto the SCEPTRE
formulat on resulting in & more real:stic, and sccurate nonlinsar
mechine model. 2 Rets.

Primary Keywords: SCEPTRE Simulation: Altarnator Modeling: Soturation

Effects;: Linear Machine Model

1276
(FNERPGY CONVERSION, ELECYRICAL)
(Powar Supplies
DEVFLOPMENT OFf LIGHTWEIGHY TRANSFORMERS FOR AIRBORNE MIGH POWER SUPPLIES
D t. totkuood, R.I. McNall Jr. and R.l. Heumessaer
Trermal Techrnlogy Loab, Inc.., Buffalo, NY
AFAPL Repcrt No. AFAPL-TR- 76 102 (1271976).
Availahtitty AD A{4]515
NTIS
Several major develoomaents have occurred in this program. As is
often the case 'n resesarch, they did not occur exactly in accordance
with the orip.al plan. The total program however is essentially on
schidule. New techniaues for fabrication of pie wound tranaformers
were developed which yialded superior designs. This development was
‘aliowed by the cevalopmert of computer aided design program:s for pim
wourd trarsformers. Several 10 YW transformers have been fobriceted
and subjected to a variaty of testa. Based on the rasults of these
tests both the 10 Kid and 200 XW transformers will be pie rather than
layer wourd. A 10 KW transformer rectifier system is presently being
irtegrated with & breadboard inverter for final verificetion. During
thefirst halt of this program, a numericel method was developed for
the solution of thae nonlrnear lumped parsmeter transform model .
This mode! was developed under the previous contract, but no stable
sclution had been tound. The pretent solution is ¢ or & resistive
ioad and work 13 tontinuing to include lesksge inductence, shunt
cepacitance. and an arbitrary load impedance. The materials studies
support of the 203 KW transformer task srae completed with excention
of evnluation of some of tha newerflourine based dielectric fluids.
Preliminary designs 1ndicate scecific weights 'n the naighborhood of
D 0% iS/KYA Sor theso transformers 9 Rafs.
Primnry Keyweords Low Spacific Waight Transformors; High Voltage. High
Powe- Transformars; High fnergy Density Transforrmers
Secondary Keywords: Airborne Transfomers: Lightuwaight Tranaformers

1275
(EMERGY STCRAGE, INDUCTIVE)
tIrductors)
INDJCTOP NETWORK DEVELOPMENT FOR AIRCRAFT HIGH POWER SUPPLIES
J. Tano. R.L., Bryan. S. Ghoshrcv L M. tontsi snd 0.X. Sonju
Paxweli Labs Inc. Woburn, M4 0Ol8
AFAPL Report Mo. AFAPL-TR-27-15 (06/1977).
Aveilabrlity: AD 4052750
NT1S
This report preserty the results of a study program undertaken to
perform 8 comparative tnalysis of saveral sporoaches to the
gencration of high alectrical powar by storing tens to hundreds of
k:io:oules of energy in & compact, superconducting inductive system
With efficient extraction in short bursts at high repetition rates.
The critical factors for the comparison we the weight. volu
dissipat-on and reliabrlity of tha system and components for various
operating regimes charactarized by pulse power, repatition rate and
pulse shave Research and development work hitherto undertaken in the
U §. and abroad ind:icate tne enginearing feasibility of operating
nductive strrage systems storing ten to perhaps one hundred
Wilo:zoules of encrgy wWith extraction rates of tens of pulses per
sacond ot puise curations of the order of & few hundred microseconds
Wwith state-cf-the-art technology. The major effort of this study was
n-rected towards develrping snnlyticel tools to predict the
wo-fe-mance of suporconducting coils at repctition rates of 100 -1000
ope with pulse discharge times of 20 - &0 microseconds and to
evaluste the relative marits of different circurt configurations for
storage end extraction of erergy at high aversge power (3 - 10 MW)
0 Pe‘s
Primary Keywerds: Inductive Energy Storage; Superconductivity, Pulsaed
Power
Secnndary Keywords® Ffowaer Conditioning

Ly
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(REVIEWS AND CONFERENCES; POMER CONDITIONING; SWITCHES, CLOSING:
SWMITCHES, OPENING: POWER TRANS™MISSION; ENEPGY STORAGE, MECHAKICAL:
SNERGY STORAGE, CAPACITIVE: ENERGY STORAGE, INDUCTIVE; PULSE
GENERATORS)
(Reviews: R.v»n-s. Reviews; Reaviaws; Reviews: Reviews; Reviews:
Reviews: Reviews)
LECTURES ON NIGN VOLTAGE AND PJLSE POWER TECHNOLOGY: LECTURE 1:
INTRODUCTION YO POWER CONDITVIONING SYSTEMS
W.2. Sarjeant
Los Alamos National Labs, los Alamos, NM 37545
LASL Report No. LA-UR-8C-S15 (10/1980).
Avairlability: LA-UR-80-51%
LASL
This lecture provides a definition and tutorial overview of power
cond:tioning systems. Many specific examples of energy storege
systers are d-scussed, along with pulse forming techniques
Definitions ara given for agvera!l pulse parematers with justification
for each inciuded. Problems w th pulse shaping, ringing, crosstalk.
a~d sw-tch racevery sre distussed. Soveral tyres of switches are
discussed. including ignitrons. thyratrons, and spsark gaps, as wall
as ha-d tube switches and power cond tron ng aysters Fulse
tranaformaers are also briefly discutsed. This lecture 's designed as
an introducticn to the series, with mest topics Orscussed n greater
datail imn cther lectures. ! Refs
Primary Keywards: Ign-t-on; Thyratron; Spark Gap: Pulse Forming
Network; Rep Rated: Hard Tube: Pulse Transformer
Seacondary Kevworda: Chasging Curcuit; Ovaershoot: Peax Powaer: losds

1278
(ENERGY COINVERSTON, ELECTRICAL: PULSE GENERATORS; INSULATION, MAVERIAL)
(Power Sucrlies: Hard-tubae; Peviews
LECTURES ON KIGH-wILTACE AND PULSE POWFR TECHNOLOGY; LECTURE 2: DC
POWER SUFPLIES AND HARD~TUBE POWER CONMDITIONING SYSTEMS
W.J. Sarjeant
Los Alamos National Labs. Los Alamos, NM 87545
ASL Report No. LA-UR-80-51%5 (10,1980).
Avarisbility: LA-UR-30-515

This lecture discusses the major charascteristics of DC power
suooliea and hard-tube pulsers. Full-wave bridge rectifier circuits
sre discussed 'n detail, with a complete analysis of operation
eresanted. Design critaria pertarning to high voltage diode stacks
are pPresentaed with a summary of pitfalls inherent to the stacks
included Insulation for thess high voltage supplies is discussed. A
dotailed conceptual discussion of hard-tube pulsers ia also presentad
with a brief mathematicel anefysis inciuded. & Refs

Primary Keyiiords: Power Supply: Hsrd-tube Pulser: Rectifiar Circurt;
Drode Stack
Secondary Keywords: Insulstion; Transformer; Filter; Multi-phase

1279
TEMERGY STORAGE, CAPACITIVE; PULSE GENERATORS; PULSE GENERATORS; PULSE
GENERATORS)
“arx Jenerators: Marx; Blumlein Lines; Field Reversal)
LECTURES OM WIGH-VOLTAGE AND PULSE POWER TECHNOLOGY: LECTURE 3: PULSE
VDLTAGE CIRCUITS
N.L. Willys

Los Alomos Nationsl Labs, Los Alamos, NM 87545
LASL Report No. LA-UR-80-2082 (10/1980).
availas lity: LA—UR-GO-ZGGZ

The suthor presents s detsiled conceptual discussion of Marx
penarstors, blumieins, and spirsl generators with a detailed
quantitstive discussion of Marx gensrators included. 5everasl types of
Marx generator sre discussed, including the Erwin and Martin type
generstors. Inversion generstors, wrapped lins generators, and
coaxisl penerators sre discussed as sub-topics. Many practicael
spplications o discussed. & Ra‘s

Primory Keywords: Marx Gen tor; Blumlein: Foldad Co-ax Blumlein;
Spiral G ator; Des'on Considerstions; Erwin Marx:
Martin Marx
Secondary Keywords: Inversion Ganerator; Wrscped Line Generator;
Coaxial Generator; Charging Methods

1280
(POWER CONDITIOMING; ENERGY STORAGE, CAPACITIVE)
(Pulsey Forming Networks; Capacitors)
LECTURES ON HIGH-VOLTAGE AND PULSE POWSR TECHNOLOGY: LECTURE &:
TRANSMISSION LINES AND CAPACITORS
R_R. BSutcher
Los Alsmos National Labs, Los Alamos, NM 87545
LASL Report No. LA-UR-79-1064 (10-1980).
Availability: LA-UR-79~1064
LAS

t
Lecture 4 begins with a detailed snalysis of transmission lines

used as oul !ormlng networks (PFN's) and praceeds to analyze and
discuss lumped PFN's. Extens:'ve quantitative analysis is presented
with precticsl considerations 'acluvded. Type A, B, C, D, E, ond F
Guillemen netwnrks are discussed with @ quantitat:ve snalysis of type
€ networks nresanted n depth. Capacitors are mentioned briefly w:th
emphes1s on parasitic inductance and 1ty effect. An appendix by W J.
Serjeant 1s tncluded which presents & aualitative and quant tative
srelysis ot enwergy storage capacitors. Basic capacitor parameters are
discussed, leading into & drascussion of parasitic i1nductance
enviromental considerstions, and lifetime. Construction materisls are
discuesedin sove dets:]l. 17 Retfs

Primary Kayuords: Transmission Guilleman Network; Mathematical

Analysis: Wevefo Capac) tor
Secondary Keywcrds: Practicsl Comnsiderations; Corona: Leakage
Inductance: Leskage Capacitance

1281
(SWITCHES, CLOSING; POMER CONDITIONING)
(Applications; Pulse Forming Networks)
LECTURES ON MIGH-VOLTACE AND PULSE POWER TECHNOLOGY: LECTURE §:
DISCHARGE CIRCUITS AND LOADS
W.J. Sarjeant
Los Alamos National Laba, Los Alamos., WM 87545
LASL Report No. LA-UR-80-2771 (10/1980).
Availability: LA-UR-80-277)

discusses, qualitatively and quantitetively. the
tion of pulse forming networks. Choice of switches to
d., #2long with the choice of capacrtors and other

components. A detailed discussion of practical problems, such as .oad

fauits. voltage reversal at the end aof the discharqe. and varying
load impedance, is presented. The marn characteristics of spark gaps
igritrona, thyratrons, and thyristors are deacribed and related to
#pplication in PFX's, A brief analys's 13 presented for pulse
transformers with design criteria includad. Seversl types of laser
loads are dcs(rvb:d'.ﬂd charscterized Several spczific applications
1 efs

Pulse Forming Metwork, Seark Gap. Thyratron;
Ignitron: Thyristor: Puise Trans‘grme-: Des:gn
Crigpesa ®orrb.ca) fana roratioag

Secrndary Neywnrds: Voitagu baiversa,., “iee .riying oart, laser Pumniag
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(SWITCHES, CLOSING: gNIVCHES. ﬁLOSXNG}

(Gas Gars, Reviews: Gos Gans, Materia

LECTJ:ES ON ;.GN-VJLYAGE AND PUlSEA:guEl TECHNOLOGY: LECTURE 6: SPARK

W.L. Willis

{os Alamos Natianal labs, Los Alamos, MM 87545

LASL Report No. LA-UR-80-634 (10/1980)

Avaslebility: LA~UR-80-634

LASL
This facture deals in some dotail with breakdown of gases and goes
on to relste breakdown macharisms to spark gao performance.
Self-braak caps, electronicelly triggerad gaps, end optically
triggerad gaps are discussed in some detail. with a-beam triggered
gaps mentioned. Fermulas abound for determination of spar< gso
performance as & function of materials and oparating psrameters. A
#ield ennancement factor is defrned and used to culate the
breskd wn voltage of several gap configurations, andthe broakdown
voitage 13 related to the Faschen curva ‘he merits of varicus
triggering merhnds ara discussed. LiaJuid ane soli1d dielectr:c gaps
sra a-scussed qualitatively w-th some quantitetive ansiysts included.
? Pets
Primary Feywerds: Spark Cap; Gas Breakdown: Self-braal: Triggering:
Recovery; Erosion; Paschen Curve
Secondary Kevwords Lrquid Dielectric; Solid Dielectric

283
IS
(SWITCMES, CLOSING: SWITCHES, CLOSING)
(Thyratrons; lgnitrons)
LECTURES ON HIGH-vOLTAGE AND PULSE POWER TECHNOLDGY; LECTURE 7:
THYRATRONS AND IGNITRONS
W.J. Sarjeant
Los Alamos National Labs. Los Alemos, NM 87545
LASL Repo-t No. LA-UR-80-517 (10/1981).
Availability: LA-UR-80-517

L
Lecture 7 begins with a conceptual description of thyratrons and
ignitrons and proceeds to describe construction and cperstion of
thyratrons and 1gritrons in detail Triggering., charging techniaues.
and biasing of thyratrons and ignitrona are considered: 83 are
evplications and limitations of both devices. Several practical
circuits are presented and discussed. The types cf thyratrons and
ignitrons availeble are presented and the merits of each are
discussed. The state of the art in current thyratron technology is
presented, as well &s the devices under devaelopment for trg near
futrue. A compendum of information essembled from manufacturars' data
sheets and litersture on the theory and application of thyratrons is
included as an arpendix. 36 Refs
Primary Keywords: Thyratron, Ignitron; Theory: Applicetion:
State-of-the-art; Devices Undar Duvelopment: lrigger
Circuit; Recovery Time
Sacondary Keywords: Charging Circuit; Delay: Recovery Machanism

128¢
(ENERGY CDNVERSION. ELECTRICAL)
(Power Suppl
ECTURES ON HIGH-VOLTAGE AND PULSE POWER TECHNOLOGY: LECTURE 8:
CHARGING CIRCUITS
W.C. Nunnally
Los Alamos National Labs. Los Alamos, NM 87545
LASL Report No. LA-UR-30-2044 (1071980},
Availability: LA-UR-80-204%
LASL
Lecture 8 of the series complimants Lacture 1 by discussing the AC
portion of power supplias., Advantapes and disadvantages of
mylti-phase circuits ara discussed with design criteris presented.
Voltage ramp, moncyclic constant current. constant power,ard
satureble reactor charging systems sre presented and snalyzed. as
well 23 standard charging power supplies. Critarie are presented on
choosing a diode stack and the pitfalls of choosing (ncarrectly.
Severai snubber circuits are presented and analyzed in dete:l.
RPasonant charging systems sre discussed. 1} Refs
Primary Kaywords: Power Supply; Voltage Ramp Power Supply:. Monocyclic
Constant Current Power Supply; Constant Power Power
Supply: Saturatle Reactor Power Supply: Resonant
Charging Power Supply; Choica Of Components: Snubber
Secondary Keywords: Diode Stack

1245
(POWER CONDITIONING)
{Pulse Transformers)
LECTURE: CN HIGH-VOLTAGE AND PULSE POWER YECHNDLOGY; LECTURE 9: PULSE
TRANSFORMERS AND DIELECTRICS
G.J. Rohwa'n
Sandis Lebs., Albuauerqu NM 37115
Sancra Feport No. SANDAO0-045] (10/1930)
Availability: SANDEO- ggs)
SANDIA
tacture ¢ 15 & comorghensive review and tutorial on air core pulse
transtormer des'gn Helical wound e~d spiral strip transformers are
dracussed with design criteria presented. Insulation reauirements and
voltage greading techniques are anslyred with alectrostatic shielding
included. The effect of shielding on transformar efficiency and
methods of minimi>ing thesa effucts a-e analyzed. Dielectric
nroperties and several breakdown modals for n-Hexane, Mylar, and
various oils are presented and discussed. Results of partial
discharges are demonstraoted. Veltage stress profiles in
;u:‘d’.}at?’»c insulator confipurations are discussed briefly. 32
afs.
Primary Kaeyus'ds: Air Corg Transformer: Helocal Wire Tranaformer;
Spiral Strin Transformer; FRIZZ: Helicel
Transtarrer: Ecurvalent Circuit; Eddy Current;
Electrostatic Shield. Breakdown Model
Secondary Keywords: Pulse Breskdown: Mylar Film: Breakdown Strength;
Conductive Liaud Shreld
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ésIAGNGSY]CS AND INSTRUMERTYAYION)
evitws
LECTURES ON KIGH-VOLTAGE AND PULSE POWER TECHNDLOG LECTURE 10
MEASUREMENT TECHNIQUES
W.L. Willis

Los Alamos Metionel Labs, Los Alamos, NM 87545
+ASL Report No. LA-UR-30- 2272 110/1980)
Availabil-ty: LA;U! a9-2272

In Lecture 10, various voltage and current diagnostic tachniaues
are discussed. Spark gaps, caracitive dividers, resistive dividers
end combinstions of capacitive and resistive divy 3 sre discussed
as vwoi.tege di.gnostics for high voltage circurts.Electrostatic
voltmeters are presented for slowly varying and DC circuits. Kerr
calls are discusses #s an alternative for very fast measurements
Current measurements are discussed in the form of current viewing
ras.stars. Rogowskh loops. current tr ansformers, Hall effect probes
ard Townsend rotal-cn probes. Several good references are included
S Fats

Primary Kaywords: Voltage Measurement; Current Measursment: Spark Gao:
Eiectrostet.c Voltmeter; Capacitive +der;
Pesist ve Drvider; Mixed Divider; Current Viewing
Yes:'stor: Rogowsk: Loop., Currenrt Transformar, Hall
Etfe:t Probe

Secondary Xeywords: Electro-Cotic Effect; Yownsend Rotation

1287

'“YAGNOS’ICS AND INSTRUMENTATION)

Fov. ew

,"'L?i' oN Nlbk-VULIAGE AED PULSE POWER TECHNOLOGY: LECTURE 11:

TICJLAY AFPLICATIONS

R @ B,tcrer

.o Ajsmas Matronal Labs. tes Alamos, NM 87565

LALL bep-rt Mo LA-UE-R0-3506 (1271980

Availan Loty LA-UR - RC 3556

LASL
Lez*.re 11 arrl e+ some of the techn gLes presented »n lecture 10

to do e ® ne vo.tage #ra current waveforrs tor a leser load driven by
A *rprsw ssion . ne Bu.te forrm rp retwark PN Lecture 11 then
®xPar s UBSN theue measured a.entitier ¢ dep-ive vaives for
Tutictacecus Power de.verec te the [oad, rea. powmer cissipated 'n
tne Lot vctel erargy 7 erer to the .cad. end time vary'ng load
woeci~ @ The vei.es are corpared %o a computer s mulation of *he
Cire.-t and agreement 13 seen to be gocd 2 Refs

Prima-ry Xeywords: Discharge Circurti Curcu't Operation: Voltage

Messuremert. Current Messirement. Peak Power.
srying Load lwpedance
Secordary Keywords: Laser Lcod

1288
(REVIEWS AND COMFERENCES:. ENERGY STORAGE: POWER TRANSMISSION)
(Raviews. Systevs. Systems)
LECTURES ON HIGM-VOLTAGE AND PULSE POWER TECHNDLOGY, tECTURE 13
GROUNDING AND SHIELDING TECHNIQUES
T ®. Burhes
Texas Tech University, Lubbock. TX 79409
LeSL Report Mo. LA-UR-80-3330 (101980
Averlability: LA-UR-80-3330
LASL
Lecture )3 pertains to prounding and shield ng techriaues for
oulse power applications The author discusses grounding techn:aues
for personnel ssfety. power flow. and 1mst-umentat -cn The merits of
ser grounding, pa-allel grounding., and single-poInt grounding are
discusscd. The sdvartages of a ground plens are p-esented. alonyg w'th
some of the p:tfalls of utilyzing & grounc pla~e ‘rproperty
Electrostatic shielding of rnstrumentation carles 's presented with a
dirscussion of stray capacitancecoupling i1nciuded Magnetic sh elding
13 drscussed briefly. 5 Refs
Primary Keywords: Electrostatic Shield; Magnetic Shield. Grounding
Techniques: Safety Ground. Power Ground.
Instrumentation Ground
Secondary Keywords: Ground Loop: Humidity E€fects:. Voltaga Gradient.
low Frequency MNo:se

1289
(BREAXDOWM STUDIES: INSULAVION MATERTAL)
(Gas. Electrical. Ga
INVESTICATION Of “lGH VILYAGE FARTICLE-INITIATED BREAKDOWN IN
GAS-INSULATED SySvem:
® E Mootton
Westirghouse Electric Corp, Pittsburg> PA
EFRT Reecst e EL-100° (037197
Avn-lan ity E°RI FL-100"
tPR1

hie report desiribes 8~ ewperimertal a-d theoreticsl study of the
Proresses 1nvolve ' 'n siectricai Dreshdown tn compressed gases. whe-e
the Lreandswn '8 srttisted by conduct ng pa-ticles The report
contarns & or desl o detsilecd auant tat ve data relating to
orrt cle rrtiate” breavdsun n large coar'al ard uniform slectrode
ayste~s at voltaces of sgvera, hu-drgd ¥ One finding of 1nterest
Avclves ‘me dumoretratior that *rare 14 8 cratoca;
pare . cia-tc-elect-acte wnrcing @t the ‘ratart o’ hreskdown 1n SF/sub
8/ at gas presaures tve. Ally uvRO 1m BractcCcal DOWEr tepasmiasion
equ-pma-t The var st on of th e cr ticel ara ing with SF/uub 67 gas
sressure has bean dete-mined and the results are reparted. The
atat-sticel natuce 2t part:cle tn-t-atad hreakdnwn haas alsc been
studied ard the e*fects o’ the presence of m,lt ple particles and of
the du-ation of sppl-catron vo!tage reportea furthb.r results given
neluie date for g ¢‘erant gases ond gas miwtures. partiocle s ren and
mater-als. corona an? w nd e*fects. particlae deformation, AC and
‘mpuise veltages and cther factors 12 Pets
Promary Yeyworcs Gas-l-silated Systems. (rs Inaulation. Partrcle
Trad. Particle In t.nted Breskcawn. Si/sub 6/
Secondrry Xeywords U-dgrge omt Tracimiassc
Lreymigur 1979 ELECTE" FCwt® REOSARIw JNSTTTUTE. INC ., REPRIRTED
WITH PERMISSION

)

1290
(POWER YRANSMISSION)
(Transmission Lin

ELECTROSTAY!

s)
AND ELECTPOMAGNETIC EFFECTS OF ULTRAHIGH-VOLTAGE
TRANSMISSION LINES
L.D Zaffanells and D.W. Deno
General Llectric Co. Prttsfield, MA 01231
EFRI Rerort No. EPK] EL-B802 (06/1978)
Availabslity-  EPR] EL-B0C
EPRY

This recort cresaents the results of research on electric end
mognetic fireld effects of high voltage AC power lines, performed st
EPRI's Project UHV from January 1976¢ to December 1977. Only
‘electrical' rether than 'brologicel’' research was performed.This
rasearch is spplicable to UHY as well as to EHV transmission lines.
Caicuiation methods and measuring techniques have been devaeloped ‘or
transmission line fielas and their effects. Steady state and spark
discharge currents induced in persons ar d objects have been
investigated with laboratory and full scale tests using a three-phasa
UMY line. Drfferent methods to reduce the electric freld of UdV lines
have been investigated, such as grids of grounded wires and lower
voitege circuits burit underneath the UHV limes. Unusual effects of
high electric f-elus. such as pesple's reopction to var:ous types of
exoosiros. wood pole burning. and ccrons on Qrounded cbiects, wera
expar-grced during the operatirn of the UNMV three-prase test line.
“Fese cffects have been invest: gated ard des‘gn cata have bean
vrov ded 0 Refs.

Primary Xevwcrds: Electrostatic: Electromagretic; Electric Field;
'raﬂ\*»S:lon Linqe. Corecra
Secendary Krvucrds Induy
COPYRYS 1978 FLECIRIC PDH‘R RESEARCH INSTITUTE, INC., REPRINTED
WITH PEYMISSTION

1291
LINGULATION, MATERTAL)
f tqu:gd:’

CHARACTERISTICS OF INSULATING OIL FOR ELECTRICAL APPLICATION
T.K. Sioat
West nthouse Electric Corp, Sharon, PA 16146
EPR! Keport No. EPRI EL-1300 (12/1979).
Ava-lan)irty EFRT EL-1%0C

ER]

It has been estebl ahed that the supply of nachthenic type of
cetrole.n crudes historically used for the manufacture of electricel
“nsuiating o'ls 14 diminishing, ard the o1l comraniaes have
recommanded that the more readily available paraffinic typasof crudes
shou.d be substituted to preduce the irsuloting o1l reaquired by the
electricel srdustry  Tho purpcse of this project wos to determing if
an snsulating ov]l manufacturad from paraffinic-type crudes was
totercrangrable with the presently occe oted 1nsuslating oil and
moule perform the sawme function without majer changes in designs or
1'm:t poerating cordrtrons. Paratfinic crude oils are krown to
cortain sigrificant amounts of wax that. if not remsved. could
prov-cde an insulating o1l having a high pour point which could

nterferr with the low-temperature functioning of most electrical

eauipment. Because of the wax problem, 1t was necessary te study the
beravior of the paraffinic-base 1nsulating o'l 'n representativa
e-oduction-312¢ acuiprent to ensure low temperature operability.
Otrer studies. such a3 material compatability, lubricity of the new
cvl., arc-formed nas. resnonse to drelectric breakdown levels
re~-ssqnted 1n large vower transfcrmors., and accelerated aging in
d:str.bution trarsformers, were important to ensure full acceptance
©f a repiscement o'l This eveluation of experimental oils indicated
that para‘finic transformer 0vls as a class cen provide useful
subplemerts or replacements for naphthenic oils. 2 Refs.

Primary deywnros. 0+11, Para¢finic, Naphthenic

Sercrnd.cy Keywords Transfermers; Circuit Breake

CARYRIGH™ 1979 ELECTPIC PCWER RESEARCH XNSYXTUTEr INC., REPRINTED

WiTH PERMICSICN

1292
(PARPTICLE BEAMS, JON; PARTICLE BEAMS, ION:; PARTICLE BEAMS, ION)
‘Generation. Tramnuport, Terget Intersctions
BEAM REQUIP:MENIS FOR LICH -10M DRIVEN INERTIAL-CONFINEMENT FUSION
O Moster (1). [ G Colembant (1) and $ A. Goldatein (2)
(1) Naval Researcr Lab. Washingtan, L[ 20375
{30 JAYLOR Inc. Alewm-4r.e. YA 22306
“¢l Memo-andim Repori Neo. 397 (11/1982).
Avariabilrty Ab A092u72

Fulsed-power and ton-beam production and handling techniaues are
evailable *o assemble A brenk-even ICF experiment., In this report,
s'~p.e sceiing lews for boam focusing. transport, bunching and
FaTking are combingd to de’'ne an acceptable renge of parameters for

9r tian-system mcdules delivering lew-atomic-nunmber (<=6) ion besms
tat. Technraies for increasirg the delivarable beam intensity
nre thes drscussed. 18 Refs.

Fromary taywords Lrgnt lTon Beams. lon Focusing: Ten Transport; Beasm
Packirg: Bean Punzkhing: Pinch Raeflex Dicde
Secondrry Kevwords: Inartial-Confingmant-Fusion Module: System

Rcnu' roments
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(PTWER CONDXYIDNING)
(Pulse Forming Lin
DESIAN STuDY FOR AN AURORA MNDIFICATION LEADING TO A 100-TERAWATY
NUCLEAR WIAPON RADIATION
A . Stewart and 6 A. huttlin
Harry Diamand {ans, Adeloh:., “D 20783
Repor-t No HDL-TF 79 3 (52/1976)
Avarlability: AD ANT1339
NTIS
The AURORA marnine can be converted to provide beam power outputs
near the 1F14 W power lave! into low i1mpedance losds. The propased
convers-on 's bised op & novel aprrosch to pulse power
intens ¢ cation ihe approach can be adanted to AURORA in differing
configurations. A davice of to~oidal geometry utilizes the fast pulse
cnarge canaLility of tne AURORA generstor to inject & travelsng
olectromagnatic wave 1nto 8 toroidal o1) filled coaxial line. From
the ©n1nt of 1njection, electromagnetic waves are propagated along
tre ax:n of tha torus 1n orpoaite directions and st some time will
mect ea h other at the end of *he torus diametrically opposite the
iniect-on puint. As the electromagretic waves overlap, that portion
of the'r energy storesnin the magnetic field will be transformed into
wlectrostatic nre gy, ard the voltage 1n thiis region will double. At
some ortimun oreselected time t1, where tl > t. the toroidsl line is
then surtched circumfarentially into an oi1l-insuslated thre
cre porallel-plate t-ansmission line to the diode load. A
tranaiasicr~line medel for the comolete system has been develoced
and analyzen by rcomputer tc determing energy treansfer efficiencres

And Power arnts tnto & matched ohmic load. It has been determined
thrt peal power le-eis of 90 TW are achievable in 8 pulse of 30 ns
full wedth ot half meximum

Primary Koywor~re High Pulsed Powar: High-Intensity Electron Beams
fccelerator Technelogy

o'
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CPARTICLE BEAMS, IO0N)
(Ce~eration;
H1GH IMPEDANCE ION DIOLE EXPERIMENT ON AURCRA
R.A. Mager. F C Younq. A.T. Drovot. G. Conpersteir, 5 A. Golstein, D.
Sraypill, 5.F. Mosrer, G.A. hutti'n, K.GC %erris and A.G. Steuart
Naval Research Lab, Washington, LT 20375
NRL ®pmoranc.m Report No. 4677 {53/19A1).
Avarlazil:-ty AD AC96551

NiIS
ron dicde excer: ments on Aurora cdescribed in th:s psper have
 up to SE 14 orotona with energ es of 5 MeV and pul.se

ra of 157 ms. The corresronding eve-age proton currons exceeds
3Y <A o 2. of twe total curret. “hese "uTners 9 ve 4d-u. enarqy
tn the oroton heam. Ther 8% 1nn generat o~ e*fic-ency compares
‘avarabiy with corpuTe” simu.ations . In At .t on *o protons, a
carben-ion (omnone~t of greater tran 3F 14 1ons wos extractod fro-
IMzeln T/ arnge ‘s L The prnergy of tncse rons was not deterTingd
Tyt e r nmrer may he la-gi- denend rg on tirgrr charge-state and
beace tUeir pnergy 1Y baefs

Promary Xevw2'as L g»t lgrn Bear. Migh Impadance lor Diode: S:mulation

Seccndary Keyvwards sirers Focri:ty

129%
IENCTIHES, CLOSINGY
S.r¥az@ Trecty-ge. Flectric

al)
n1G-PRESSLSE S RFACE-DISCHARGE PLASMA SWITCHES
W .. Sarjeart
Los Alsm-s Natieral Labs. Los Alamos, N™ #7565
ITTE CEemt TLR® SCIL wal. PS-B, No. 3 rp. 216-226 {09/1920).

€ordace iectarge plasave suw o tcmes operating gt high gas prassures
47th S Trsrkarng laser as¢ re3l1stive L3n%s have been the subject cf
e=r - -;! -_.geatigat-ray ~ rezant years. “he rarticular ipterazt hasg

07 ce un frrm m  tchanreling v dent r these
1on wrth t-a high hald-cf¢ voltages that have

QU crrar.ed ar molv - atmnaphere ONeTAt ng GA% pressu-es. Th's parer
i ruview *ne pe0g ey fr date a=d cresert & theoretical wngel of
crasem L0 platms sutoh thar explarns the obsarve: data.

Pr wpc, Yeyw~rda tyréncrg Discharger; Mylar Substrate: Multi-Channel;
Very “rali Jrtters Var rtron Cf Pressure
focnndacy ¥oyaunrde ” F“'"'o‘\;rc 9mnll Tranaverse Electric Fraeld,
taser

.ca
-t 19A7 YEFE. FEPRINT [D WiTH PERMISSION
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(SWITCHES. CLOSING)
(YThyratrons)
INSTANT START THYRATRON SWITCH
S. ™er:> #~c¢d 0. Turnauist
EGEC Imc, Selem. MA 01970
ERADCO™ Rerort No DELET-TR-79-0270-1 (01/198))
Avarlabristy AD AD36579
NYIS
Effo-ts into the daveloomert of & megawatt instart-on hydrogen
thyratron ere underway. The design work has been divided into three
major saress (1) cathode ceveluoment., (2) envelope design, and (3
reservo'r developmert. Two excer mental thyratrons hava
fabricated 'n orde- to study the cold emissror characteristics of &
tungaten matrix cathode materiai. Design worw Sas been compieted o1 &
new. lighteeight anvelope asserbly. Finally. effcrts 1ntoc the
devalopment o¢ & raservorr system are described. 1 Refs
Primary Keyworgs: Tmyyratromn: Hydrogern Thyratron: Cold Cethode
Secondary Keywceds: Geos F-lled Devicw: Switch Tube
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(ENERGY STOPAGE, MECHANICAL: PULSE GENEIATORS SWITCHES, OPENING)

(Rotating Machines., Systems; Explosive Fu

CURRENT INTERRUPTION IN INDUCTIVE STORAGE SVSTEHS WITH INERTIAL CUPRENT
seur

1.M. Vitkovitaky, D Conte. R.D. Ford and W.H. Lupton
Naval Pe¢searcn Lab, Washington, DC 20375
NEL Meg=crandum Report No. 4168 (03/1980).
Avarlab:lity A3 ADB3S14

11s

U(|lvzanon 0f inartial current source inductive storage with high
power outout requires & switch with shart opening ti=e "his switch
must oo@rste a3 & circuit breaker, i.e.. be cepable ° Arry the
turrent for a time pertod characteristic cf 1ne-tial + tems, such as
homopolar generators. For reascnable e*ficrency. 1ts ocoering time
*ust be fant to m.n.mi2a the cnergy d-ssipated in downstream fuse
stages reaurred for any adc tiaral pulse cororession. A suitch that
sat1sfies these criterta. as well as other reguirements such as that
for high voitage ope~ation associated with hijh power output. is an
expledsively driven sw-teh conststing of large number of gaps arranged
vn sertes Tho pe-forrance of this switch 10 limiting and/or
interrupttnyg currents produced by large generatcrs has baen studied.
Single 3w t-h modules were omsigned and te<ted for limrting the
~ammutating current ouiput of 1 MW, 62 k2. gerarator and 500 KJ
copacitor bantm. Currert limiting ang cornutat-on were evaluated.
using these sources. for currents ranging up to 0.4 MA. The explosive
opening ©¢ the switch was founc to provicde an affcctive first stage
4or fL-tber oulse comprgas-or 1t opens 1 tens of microseconds
comrutates curre~t at high efficiancy (>91%) and recovers very
ranidly over & wide ra~ge of cporating cenrdhtions 2% Refs

Primary Keywords: Induct ve frergy Storage: High Currant Pulses
Coeaing Swrtces. Terewatt Pulse Generators

1259
(PARTILLE BEAMS, ELECTRON)
(Transpert)
EXCFRIMENTS DN THE INJECYION OF RELATIVISTIC ELECYRON BEAMS INTO
PREFCRMED CHANNELS IN THE ATMOSHPER
M. Ralergh (1), J.D. Setman (1), R.B. Fiorito (23, L Allen (1), R.F.
Fernsle~ ‘3) and J.R. Greig (1)
1) Nava, Research .ab. Washington, DC 20378
(2) Naval Surfaco Waacons Center, Silver Spring, MD 20910
(30 JAYILR? lnec, Alewand-ra., VA 22306
NEL Memgranscum Ronort No. 4220 125/198C).
Avoailaby )ty AD ALS86732
NT1S

Peduced-density cha~nels we-e crasted by designating a oa'n
througs ttn atmoschere by laser-induced, sercscl-initisted
A1" broa«ciwn., ard heeting 4rs air alarg the rath with a gurded
rlectric diacharge A Ne  glass leser ( 60J. 40 meccd, focussad with
Ah m f 1 lers. was used and atr-treakdoun was @=noncad ny tree
prese~. e af A 1l.g~t amphe, The electric diacharga 74l k¥ 1" A
pasv coerent., oarind lmicroar ) followed the laser ratn and da=ped
" € microse 30 microses late- & hot. reducen de-sity.
py=tially 10omized channe! nad formed. The diameter of tne channel was

2.0 cm 8~ cha~rals of le-~3th up to 2 « have been proc.ced. Us'ng 2
fre'd amission dicra Wi *th & 43 um titenium fc-]1 arcde. art intense

~elativeatie e.ect-cn beam  27nsec, 2. Guh. 1.9 *e') was »rogu-ed
vrich coiid he seer bronagatirg '~ the vnperturter! atrosprere fo-

& stancen 1°0 f “he borm wes 'roected irte tre srefcrmec charnel
RN I cw 4rnm the arsue tu I to st <y *he herm-charne.
Trtevat-pn. toe 4 &.2m5 ar fag chatrel were ver -ed oy con'rolling the
tire cenenpn crea: n- of tnp sra-nel and trjesticn of the PER phen
inTecte TNt0 A © et fy LhannEl With density 6 FS grev rrm, erg
Alsub e Tlece cv. tre Cea- ewxra-ded anz was @jectea from tre
crarca’ a4rrhen 1% rw of Yrave, But when 1njected cato a crzanel
Wtk e s roccneuttrsity ard density 3FiG y/om the tea-

r npaorad 1~ the cmennel and the gftoct of the recuced scattering

w25 ¢ served 13 Fufe
Primary Xeywnrds Ro.ativ'atic flectron Beam; Chonnel: Atmcaphere
1299

(BEEARDOWN STUDIES)

(ilectroades)
MALELING AND PEASUPEMENT OF THE INITIAL ANODE HEAT FLUXES IN PULSED

HIGH-CURRENT ARCS

N, Johrnson and E  Pfender

Universtty of Minnesots., Minneapolis, MN

TEEE YRANS PLAS SCI, ¥ol. PS-7, MNo. 1 pp. &4-43 (03/1979).

& annig heat flux mode! has been develooed for pulsed

nrgtsnty st DC arcs  The wccel 13 based on
te=ncratice t'ma-hiatory measurements of the resr face of a very thin
plane ancce and Sigh-speed siraesk photographs of the arc. The arc
feat flur mo~el 1s cderrved from a comparison of exper:mental data
Wi th an acalytiral scluticn of the one-dimensional heat conduction
erumticn a-d the ary intensity and timing information obtained from
h-gh-snear photagranhs. A simplified input haat flux modal consisting
0t teoinccted agc-erts of linearly varying heat fluxes with respect to
tmp -3 user fNurat-on of the individual segments is determraed from
tne streak photcgrannz and tha graroical match of measured rear-face
temngrati-e hisxtory, and the numerical solution. Results using argon
gas a¢ a*mrsohertc pressuce i'ndicate an initial transient heat flux
regire 0¢ 107 microsezona duration with 8 peak heat flux of 2E9
wW/sgq.~ fo..uwed by & quosr-steady heat flux recime with a heat flux
cf 148 Wrea.m. 8 Refs.

Primary Xeywsris: Anode Heat Fluw Madel; Thin Plate Anode; Transient

Study; Anode Temperature Measur nt
Secondary Keywords: Finite Dyffarence Calculation
COPYRIGH™ 1979 [ELFf., REPRINTED WITH PERMISSION

13
(BP[A(DOHN SYUDIES)
(Cas. Raaratron)

X-RAY PREIONIZED HIGH-PRESSURE KRF LASER
S. Sumida, M. Obars and T. Furioks
Kero Uriversity, Kchobu-ku. Yokohema-shi, Japan
AVPL. Pu¥S . LETT., vol. 33, Nn. 11 pp. 913-915 (12/1978).

The authors consider flash x-ray sources as a form of gas laser
pratonization. The output energy of the laser is ssen to ncrease
substart:ally over that produced by tonveational ronization wires.
svar 8 much Wwider p essure range. Spatial uniformity of the output
bear is aiso scen to ba greatly imeroved 5 Refs

Primary Keyuords X-ray Preron.zetion. Glow Discharge; High Pressure;
Large Volume lonizetion
Secondary Xeywordy: KrF Laser: Uniform Beam
COPYRIGHT: 1078 AMEPICAK INSTITUTE OF PHYSICS, REPRINTED WITH
FEPMISSION

1
HSULATICHY, MATERIAL; TNSULATION, MATERIAL)
ausd: “elig)

A PROGFAM 70 EVALUATE, DEVELCP AND TEST POROPLASTIC MATERIALS AS
IMERCVED ELECTSIZTAL INSULATICN FOR MIGH FOWER UNDERGPOUND CABLES
L.W. MHighals, L. G lann and 4.5, Obermayer
Maoleculo~ Research Ccrp, Cambridge. MA L2142

EPR] Remort N, (PRI FL-312 (064/1977)

Availabilisy: EPRI-TL-332

ErR]

Thys -port presents tha results of a project to develop
Poror.srstie Frlm, an ultramicraororous material 1nvented by Mcleculon
Pesesrch Curv., as a iow loss substitute for the ceilulose paper
tares oresentiy used 1n the menufectyure of high pressure oil-filled
cat:le. Stru-turally, Poropiastic *s & stable “1lm consisting of &
tollnlose tria-ctate matrix which incorporated a large column cf
lrauird. Fore d-ametaers 1n the matrix measure several ters cf
Argutrom- and the rolative liou'd can ba controlled to rarge from ss
Lt 9 A« 57 te as much as 5% For use &3 & cable dieleztric. the
fteurs crc o cparstes tn the Forcplastic was 8 dielectric o1l By
virtie of the high 0.1 losding, the material exhibited dielectric
precertoes auper:or to these of collulose paper: typically a power
tactor 24 0 07%. a relative drelectric constant of 2.2 ard a 60 K-
broak-loxn ntress ~¢ 80 kv/mm (2 kv/mil), ™echanically. however, the
bas c mater-al vas in‘erior t> cellulose proer 1n terms of 1ts
tenrle, stiftresa, frictional and flurd transport characteristics
Trg nigh c~s’t ot the mater-al which was evolvirg. coupled with the
difficult technrcal problems vet to be overcoma, did not warrant
‘urther cort'nuation 0f this wirk at this time 0 Refs.

Primpey Keywords High Pressure (11-Filled Cable; Synthetic lapes:
foronlastic

Seccndacy Keyuworos underground Tranamission: Cable Insulation

[SLALS EAM 18T FLECTFIC "OwFR RESCARCH JNSTITUTE, INC., REPRINTED
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(ENERGY STOPAGE, MECIANICAL)

(Rrating Macninas)

SUPERCONDUT TING ROTOR RESEARCH

8.B. Gemble, T. 4. Ka'm andt P.A P

Geva-al Electric Cc, S_hervctc’i\. M’ 12301

AFAPL Rerort No. AFAPL-TR-27-6% (11/1977).

Avarlapilety:  AD AZS3612

KiIs
This report summarizes work comoloeted for the Air Force Aero

Propulsion Laboratory 1n Prase I of 4 program a=t:tied
Supercorducting Rotor Researck. The obrective cf thrs program 18 to
incorpn-ate ne4 materials n the des gn of A~ arrborng. 20 My
N.ghmap2o. surerconZdu-ting ge~ara‘ce Trg raltar of the generator
will bPe constructed &rd ‘ts curre~t cens'ty cemnonstrated Trg Phase |
wark cons-sted of a sizi~ng atigy *o select *re machine coanfigurat on
8no dimensicns. A survey cf sorercendure terials, ana selection
¢ the sus-e-canductcr $or th s abclicac Re¢s

Primery Keyinrds: Crycgen cq: Sucerconductivity: Synchrorous generatnars

1363
{SWITCHES, CLTOSING®
tTryriators)

LIGNT-TRIGLERED THMYRISTTRS FOD ELFC°RIC PLWER S S§TEMe
¥ AK Te-sle and
ar\*b'nl Flamtr
TR Bapnet an

NY shue
TYTED .

lansity

A proscam ro o develor a methce o4 4r ggoring A Sime, 26080-yolt,
T Srucra v deccrobed No-mally, these
*otve reed *or plac g A dar e
cvioitage aoeliratices maue
ced ms..8%t cm prible-s,
Lignt-cenmitve gating
L fv g aayers by it

Uy and 1la were used s the
he e.avtri-al rsclation ana

Civer

od the ) o= LR IR Y ~»9 thyiis*or package. Results
"T=0n eapin-lrty v~ nardle a voltage rate-af-change of 20600
TICERanaadl no gt Ay 9ot vApot %o the thuristor gate of 0
: . { A ih e~ A gr-ay s nvestigated tn Righ rates

0% Carra v fic 8% tco  rere c. Tris resulted 1n

PeCess terPerature Lr0L.eLE N
wes ar-tated. Packaging erd

where the curre 't flow
crs are dincussed. 13

Primary Keywords: Thyristors; Power Electronics: Optical Triggering

Syste~
COPYRIGHT - 1980 ELECRIC POMER PESFARCH INSTITUTE IND
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(SWITCHES. CLOSING)
(Tryristors)
LIGHT-TRIGGFRED THYRISTORS FCR ELECTRIC POWER SYSTEMS (PMASE 2)
V.A.K. Temple and B. lacksor
General Electric Co, Schenectedy. NY 12301
EPR] Report No. EPFI El-.149 (Q3/1920)
Ava:lability: EPRI E(-)1¢9
£PRT

This report marks & milestone in the develorment of thyristors
suitable for MVDC applications. Three cevices were censtructed with
5. 4. and 2 amplifying a*s3es. respectively. w' th several
sub-voriations Df t-ese ¢the & arclifying s*age Gf) type D device and
811l variatrons (A, B, & €) o* the tue siege GE4 drsipn proved
sufficrently rglieb.e ‘o~ 8 o~¢ ‘or ore reclacermert ot the normnl,
electricolly triggwred 2.6 WV HVDC cell. Imo rtart Adavice
chrracteristics other than a tvor-a]l 160 3/~ crosec or better disdt
At 105 deg.C and 1800 volte include the ‘clirwing. (1) typor al
forword breakdown vo.tege of 2909 volts, (23 ¢typical reverse
braakdawnr veltage ~*% 31U ~ol%a: (3) -/ 4t carahr'1ty of 2000
¥/microsec to 2277 veoit:; (4) forwarc d-nu at 115 dag C. 1CUD amperes
of 1 3 velts and. finally., (5) & tyr-cr! t*:to taraskold of 10 ta 20
nanojculen of yncidert photo ene~gv  Surge tamatcl:ty s~d other
device ratings sre simrlar *o the crio ol electr r.lly t-red devico
It vs alae sign-ficrnt trat bo'h 3ne fanciint cn and packagirg of
these cevices took place in a fuctien Facclo by end thot the (rght
trigrered thyriator cculd o ¢ TCtRg Wt the srmp perTer s, ADLT L

from tre Bxtra sensitivcty of-t a= tne cegular cleute L,y
triggere? device LA Y
Primary K@yuords Thyrost Peaer Ela *-nnccew. Uete oal Traignering
. areme
SAPYRILNT TRRR FLFT RIT OTWER KUSFAQMH INSTITUCF, CaC., REPRINTEQ

AfTH o PEUMTCTIN

1305
LEPEAYDIWN STUDIES)Y
(RPov - @)
THE PREJINTTIN T FLfTrtR07 40 BUEAKD YN IN SPARACECRART
Fou facl an2 ™ Burrowhr dge
‘.|g AN o Greae ' 10, M7
Cnlotetey

Thre pacer o % 3N oveltaae e'ectrical breakdewn pravides a basic
unde-sta~d-ng of thc echenowens ard protiems encountered 1n the use

dosg=. A~ fahricatoon nf = ogh o pstoat Ay systess for sparecraft. The
mater Al was comp ded Yram o tre loteracote Pinten tn She hohlgarapy
-t drom conference w th Gveerienrgd pecsantel ac Goddnrg Sra
Fleoant Canter, Jo* ‘ercalmion Lahsratye, Fasoie a. Zalifarn-a and
*he ettty of Crarana 1 Pate

Frimary Yeyuorgds  F urt- A’ Beanidnes Jes an Comsideratians

AKDDWN STLDTES: ]NSULATION. MATERIAL)
Slectryzal: Ga
"QVICLE-XN 71A'E'§ BREAKDOWN IN GAS DIELECYRIC CABLE INSULATION
EXPANDED SCQPE PROGRAM

1
<
;

rme

30
1 1%
Ga

C.M. Cioke
Yassachusetts Irnstitute of Technology, Cambridse, MA
Er&1 Report Ko. ESRI FL-12664 (11/1979).
Averlabr) ty: EFRI E(-12%¢

£eRY

Tho adverse 1nfluence of cenducting particle cortaminants in
ges-insulated rouar apporctus was investigsted in & series of
expe-:=;nts that e-ployed coaxrel configurations and LC voltspes to
LSEC kv, Particle dyneamics was shown to be important and related to
breaktde .~ "ritretion 1n the ges. Both 5F/sub 6/ 8nd N/wub 2/ gases st
pressures fror | to 14.6 atm. abs. were used. The particles were
riertionally 1ntroduced and ranged from 1.5 to 6.9 mm. spheres and
Atmee fééncetn 1n the 9as 9ap &s well as aleng surfaces of solid

ryListors were studied Visual obsesvations, photcgrachs and
eloctrizel manasurerents heloed in distinguishing varicus processes
Partrcles Could reauce the insuiation performance by factors of 3 to
¢ ard uere especially s:gnificent when noved to the ceater conductor
Py mosy-drration of this work with a separate study at the
Westinconcen F40 lans-atory. a comsarison between DC and AC

efrfcrn: ce wAas mugda. Ganerally the DT b-gakcdown values exnibited

W ner at-er, thougn treir ['mit was sim-lar to tnat fouand unger AC
Jve~ali ‘unzamentcl forces ond procestes which nyrive particle

c o tam r~aticn naffants were rdent figu and feund ‘o be the same for [T

c2 Af unline strusses. 30 Pefs.
v Keyunrds Insuiation, Particla-‘nitiated breakdown LF/5uE
ses Dreiectrics
- insslated Covle: Underground Transmission
DLOPUWUR KESTARCH INGTITUTE. INC ., RFPRINTED
TION

Proim.-

Seccrdary prqc d-
L6 PE G

nvl"AYIO'l MATFRTALL INSULATIOM, ™ATERIAL)
a AN
SF/S R g/ DIu DIFLECTRIC FO® PCWER TRANSFORMERS
4.A. Robinson and R.C. Wendel

i rii Corp, Shoron, PA 16166
@1 E.-13%8 (13019805,
1 EL-13:8
H

This projert was desigrned to evaluste the potential for providing
a suparicr gas-o1; insulsting and cooling system fer liquid filled
trana‘orme~s. The potential tenefits of using the wlectronegat:ve
gases, sulfur hevatiuor:de. $¥/sub 6/, or hexcflucrethane. (/sub 2/
fsalh &7, 0t nitrogen Qas normally used 1n gas-oil fi]]
tronsformers were grem:ned. A test prograr 1nvolving electrical,
chemical., and ohys:cal oreerties 1ndicated that the SF/sub 67-gil
corbination spoeared satisfactory ss an snsuloting Tedium. No short
tern reduction 'n :nsylating or cool:ny capacity was determined in
SFs/sub €/-0i1 filled transformers. Houever, some of tra results
oh*..1ae3 1~ the longe~ tert Yrantzformar teosting using SF/sub 6/ gas
arg or] indicated that pre.ongeid @xposure of currentiy des gned
tro~sformors to SFsaub 6/ 1+ to be avorded . It was determined that
due to the high dogree of sciubility of SF/sub 6/ in transformer o1l,
dejansing undnrr dnmormal or .lectricel stress could resuit 'n
extens ve hubbie formation. It was determinad, howevar, that under
2ur test corditiens. dF/uch 67 gas bubbles did not reduce the
veulpting capacity of the liauird medium as drid nitrogen gas bubbles
unter the same test conditions. As & result of this study, many
previously wnrknown areas concerning alectronegative gas-o1l systems
have been claritied but the results from these studies have given
riee tc aqme new concerns for allowing SF/3ub 6/ to enter existing
o1i filled tran<fo-mers. 13} Mefs.
Primary ¥eywords: Sulfur Hexafluoride: Transformers: Dils, Dielectric
Strong\h. Hexafluorocthane
Secondary Kaywords: Solubility
CAPYRIGHT: 1980 E[ECTRIC POHER RESEARCH INSTITUTE, INC , REPRINTED
WLTH PERMISSION
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(BREACPNWN STUDIES)

fGns. Electrical)
STLDY OF LIGHT

K5 CISRENT MAGNTTUDE THROUGH DISTRIBUTION ARRESTERS

€ L. Garircis, M4 MasNikian and K. Johnason
Tre ULetrort Fdisen Co , Letroit, MI 48224
EFel Paport Mo. EFFT E[ 1167 (99/1§705.
dveileorlity  EPR} cwnco

EPS:

Thia protet ues urdertaken by the Detroit Edison Company on
cehel4 of the fic:ziric Powrr Research lrstitute to. 1. Datermine the
“t ~agnitude of linhining surges discharged through distribution
“:. 2 Determing the froouency 0f lightning strokes through
t on arrevters. In tho fulfiliment of these objectives, the

cutrents werw doterm nad from arrec<te- gap etchings caused by

Lrahiaing surges Inseaction of ‘he gars led to the conciusron that

Lty -aterct typas ot etchings had been produced. 'hesa were comoared
to B0 micrasecond sutges and to surges of longer duration producec
Dy testa at the Genersl Eleitric Lavaratory. 5 Refs
Fromary Leywer s Su-ge Arrecters. Lightning Currents; Distribution
Surge Frotect en: Distr butron Arresters: Lightning
Strcve Chaacterystic
COPYRIAMT. 1878 ELECTRIC FOWTR RESEARC- INSTITUTE, INC., REPRINIED
HITH PERMISSION
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(REVIEWS AND CONFERFNCES; ELECTROMAGNETIC COMPATIBILITY)
(Rev: ews: Grounding Ard Shielding®
TM> INTFRAZYICON: PRINCIP_ES, TECHMIQUES. AND RFFERENCE DATA (A COMPLEY
CONTATENATION OF TECHNDLDGY F&0™M THE EMD INTTRALTION KRCYES) £MP
INTERECIION 241
K.5.H. Lew (ED.)
Dikewood Industries, Inc., Albuquaeraue. NM 37104
AFL Report WNo. TR-80-6402 (12,1580
Avarlability: AD AlOCS1
NT1S

This wo~k is divided into threa parts. The firat part. Principles
and Yechn:ques. concerrs general tnrcants ang calzulational
procedures frcm electromegnet ¢ theary relevant %o FMP interaction
This contains & diszussreor 0¥ the zoncep' of elec*rcrmagnetic topology
whicn 18 used to divice comnlex systevs inve sovewnst natural smel.er
orris r an erdered wcy. This concopt 1a findamental to the
crganizat 2n and urderstand -ng of *h's work ara e exrected te lead
to further ins ghts &nd comn_tat:onal techrigoes Ot cou-se, therg
are many cther cortents ard tecnr - @% worth nDlay important roles and
which o-e 2iscussed ' thix pert. o sacord pa-v, ferrilas ang Tata.
censicers the information conce~n:ro the pieccs cf tre system. “he
crganizatrsn of t-'a part i cated AN T 0 s stem tonc.ogQy
soecrfozally the miersechial copnleay wiich o vides the systew nto
: Y olayes v Furthe o vigCEn 1nto 1nvee o-derad parts
propagritior, arn Fenac-caticn, “avicy cons agred. first., the
e L gr-zests arc teciargues for MP anteracticn ead, second, the
pescfie apfarmeg tre p:ECet. we cave *tc the third
rre. Syste~ 2pnl-c = mart atternts %o 1llusirate the use
€ the presious o ra analyring the B iateractiorn with coroler
v

32
R

Fyotrotica: syster evamples @72 chnse~ to a1 llustrate the
ca. wvecemprsitien of t-a pro%lim for selected signai patts.

Pr mary Keywords:
Se-andsry Kryuords:

Arplication: Counling; E™%, Interaction
kerp-pace Sy=tem. Aircraft: Greourd Pased Systens

{WN STUCTES)

Electrical)

I 7. Crelmess ang B.D. Pnuxan

Univers: 1y 27 Strathzivde, (lasgow.

seurna. ¢ Phvs cs ' Anplied Pnys-ce
138,397y,

A~ ‘mage intensifier and image convertaes with & maximum swee:
soaed of I na/mm havae baen used to chserve ithe develarmert ¢f 1mpulse
bSreaxdown in short vacuum gaps ¢ up to | mm. flectrodes af stainless
steel. cocper end aluminum nmave been used ard 1t has teen fourd that
‘n each case, metal varcur 13 aluays preducid firet at the cathode
surfao:e prd later at the anode surtace. the finnl arc discrearge
develons by propegation of tre anade vapcur. Time uelays between
voltags anplication a~d the appearanie o¢ tha ancce vanour have heen
measu-ed 1n the range 10-50 ns ard their dererdence upan electrode
senaration and electroce material has bren exvla'ned using & s:impie
mardel arvalving arcde henting by the emissron currett from o
varorisegd e ttirg srte at the catonde. 16 Rofs.

Primary Keyword«: Uo*icoel Emission; vacuum Ger. Several [lectrode
“ateriale: (athsde Vamor; A-ocde Yapor; Anode Vanor
Gap Closure: Macdeling

1979 THE INSTITUTE Q¢ PHYSICS, FLPRINTED WITH PERMISSION

Scotland
Vol 2. No. 8., pp 1285-1292

COPYRIGHT:

1314
HIGH VOLTAGE BREAKDOWN IN AN 0S0-4 POINTED EXPERIMENT
N. L. Hazen, M.C. Huher and E.M. Reoeves
Hervard Untversity Camhridge, M2
Mo. NASA-CR-109285. 370 (03,1943).
Availability: HW7£-707«a
NTIS
An spparatus for pulsing a high speed transmitter having pulser
deley times in the nanosecond range. The comb:nation of solid state
and spark gap devices provide pret 10n aga:nz* high voltage arcs
for both transient ard power frliow-througl condrtions. (Author)
Frimary Xeywords: Electricai Faults. Osc-e niar Spe. trameters
Crreurt Protoctren; Elec

1315
(BREAYDOWN STUDIES)

(Veacuum. Electrical)
FIGKH VOLTAZE BREAKDOUN ST1'DY
Authors Unknow-
Ion Pnysics Core, Burl--geor, M@ 1803
EC2M Repcrs No. ECOM-C333% (26,1971,
Availab-lity &Y 7i1256
NTIS

Thes ra the f198l rapcrt on & s@rtes of carafully controlled
experiments desigred to obta r data On vaccur breakdew:r 10 a high
valtaqge vecuum tube e~viror~e~t. A descr pt or of tne apraratus used
and precautions talen to provide adeauate controls are inrcluded. as
rre raes:lts 4-com ra-y cf the prel minary esxpe-iments, The cortrols
are presonted with the tmnortoner ard relat ve @ffect of oeach
discussed. The breavdawn with 8- wthout magretrc fre'd fn various
cunfigurations) 13 presented Stnce the ! cnture was frogrented and
centrad-ztory, frotor-al design (the e‘ferts of parare*er charqges are
studred) was ~hoxer for trp exorr ment  The Ffactorn Yo be o varies
alorg with the parareter renes of math, are cdest.f.ed and
discussed Tre stalrstical wetrods aAcciied to ‘re dota Bre also
presented aArd the resultent vyooornc, 1= disouase Friv-nlv, part
Thet vidial expmrmec ! s presentes  along wifr che 5igT ol cand

results ohtarnaed 48 Pofs
Primary Keywords: Insilat on Stre-gth, Braatdoia With Megaos, =~ Fipla
Thtes Algoriihm, Srtac-ca’ Arnde
Seccndary Yeywords Rocar Dricre

PR
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BREAKDIWN STUDIES)
Electrodas)

HIGH-CUPRENT ANPDES FOR 70« OOIFLED YEUAY 420 {aMpPg
C.5. Fox, M P. Retna "horsgn -4 J A Scl=--dtie:n
US Army Eleztronice Cowma~t, Fort Belveir. VA
UZAEC Report On Task 17A62709D4t4- 6 (D8 15490

Avarlability: AD 696478
NTIS
In-house stud es were made 2~ *he fail.re rechnn - ama nf tho
posi1t:ve clectrode fanades) 1~ wencrn arc lames wexh 07 Fu 4 LG Fw
power ratings. Mew mocertals, getmotrical cen QoL pr Sane o0 oy

techm+1oues were 9rdlayed 1n @vre-imestal Anndes And Leateq
operat -~z cond. tiony. Seceral rew IF Youred nr !
because cf ther~al or mactenicnl *a:iu Feprt rinciurde
few promiging ancrae desigan ace worthy nf 6 ther eLoieE AL
23- st 30-k-lotatt jampe with wArcoos ar B N LI R
Sin mAmsfrature-s ‘fnc pualoation T ke

Prampey €o,mrrra U

Second ry Yeyuarde

Fiortricg, Arne ool Mertee e bgu Lo
Caeiamea

¢t Moculas. F.gh Voltages

CiING)
sl
L TOEROSICN IN MIGH CURREMT ELECTRIC APCS
P. Detnr.w
Genrral o,
ATL Repore
Pvavlentioe,

Crego. CA 92112
XS R 12 B

Frperimemts cn @le~trode drosion due tn megneticelly driven high
current arcs are des-ribed together with a reviaw of the literature.
Tre ra~ge of rarar-eters '3 are Lorrent 2 to 30 A, pressure In
varioun gases Jp * 4 at~. magnetrc field st-ength up %o 6 kG. The
acc travels 1n 3 urvform ragnetic field between segranted rail
emctrodes. The selé-magnetic field of the current feed rails is
rejucesd fooAa nEg 39 3.0 leve!. Memsuremerts of the arc velocity sre
@rven. et plates of varigus metals are pleced between the electrode
rar1ls. They are *raversed by the moving arc so thot the plates are
exposed to t e anc”e attac~ment on one side and tc the cathode
crtpcbepd an trr o ~chge sizcs [nrtial parametric studies have shown

et tre pmoLrt ol eireier o mcreas@s with increas ng gas prescure.
Amgpn strse tme Lottt gipstrode ercsien. hydrogen tne strongest, with
~o Anom teraa e ceter-g@coate ponctiona. Tungsten, rhenium
» lear fur T tomud fre b yhent €ros ar resistarce of those

mEtals testec w ' A nitroge~ arc. Jxrdae layers on cepper car

Crerussa @ stan At bug cathade while they increase the tendency for

ernsiet 2t @ an~de  Thin rastings of rhenium cn copper shoued

eromiec for ancreased grcsron res stance. Therme]l and elecirical

“res cf varcus alectrode matals have been compiled. high-speed
fhotos nave At rAtaT Laat bhg mo,ing Anc attaches 'n ore or sevarasl
Strelteneaus 81t THment spots a¢ onode and cathode. 58 Refs

Prormary fe,izrds. ravp,.l:rg Arc: Magnaetic Freld; Arc Velocity

Maasyremint: Eros‘o~ Track: Triggering

320
(SWITCHES., DPENING)
(Mecha~:cal)
PEVELCPMEYT DF A CURRENT LIMIYFR USING VACUUM ARC CURRENT COMMUTATION
€W KXimk,ivn, 4.5. Gorman, F.A, “olmes, P.R. Emtaga, J.V.R. Heberle'n
and R.E. Voshsll
Wust nghouse flerctric Corp, Prtésburgh PA
EFR! Rerort N3 EPRI EL-122) (10,1979},
Avarlebilyty: EPRI EL-122)
EeFL
Phase 1 shoued the feasibility of develoning &8 current jimiter
UsIng vacuum arc current commutation. ln concept, the alectrodes of &
vazoum devico would be sepsrated during the fault current rise. and
the subseouert rpolication of a transverse magnetic field would cause
the arc current to commutete into & parailel capacitor and ultimately
‘nto B parallel current lim-ting resistor The feasitrlity of
comnutating at &rc current levels to ¥.5kA was drmonstrated. However.
the parallel capacitance was prohibitively large at 300 microfarad.
Tte obn ‘ve of Phise 2 has been to 1ncrease the coemmutatian current
of n single 72V device wh'le also reduicing the value of the parallel
capac-tarce L o*ctal U7 14 protetype vacuum devicaes were designed,
built ard evaluvated, and tha majcr paremeters varied ware device
geomatry, characteristirs of the paralle. crrcurt, electrode
a~tuntion weeel, -rveshape of tha appl:ed trarsverse magnet:c field,
Pc rt or wave .¢ electrode semeration, and the use of ser-es
cenpectrd Lace:m yntercipters. Progress can be determingd by
Sompomaey the commutatien levels with Phase 1. For the esrlier 15kV
frrcuit, Yhe cuery rteron level tncreased to 164.5kA for a parallel
capa:z-tsn e ¢f %1 microfarad. In particular, commutation levels of
iZ«a 7, micrefarad) were observed in circurts where the transient
rezovery of S0WY arproxirated the trans-ent associsted with a T72kV
[ L+t # Praes ) program s razormmended mimed a8t furthar improving
the dav.co pe-“‘crmance 15 Res,
Frimary ve .c-de: baslt Cur-ent Limiter: Current Limiting Devic
Instabrlity. vacuum Suitch
Yacuum Interrupter, Crrcuit Breaker

;3 Arc

Secondary Xeyiords

COBRRIGMT 1979 £/ F0°RIC POWIR RESEANCH INSTITUTE, INC., REPRINTED
Wit PEAMINSLION
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(TWwITEMES, (PFHINTY

Lrrlasive fyoce)
METHOD 35 UTILIIING SPARV-CAP TOIL SWITCHES IN DETERMINING DETONATION
viLCCTTIES fF SOLID EXPLOSIVE MATERIALS
G W Carter
(aurence L.vermcre Lab, Livermore. C4 96350
(ng 159
Av. dantie s SO CETER

P Yoy word: Totonations Veloc 'ty Instrumentation, Electric
Switohen

Setandary Ke, wmros: Srack Gap Forl Swrtches

123
(Eprec: STORACE, MECHANICAL)
(Fitating Marhnos)

Ly

BTIPIC-TESHNICAL CONFEPINCE ON HCMOPOLAR GENERATQRS

FID-m7 23-250-70 (0519703
Irvertiva Vyssh: ks Ur' sonyhh Zevedensy 7. 802-804 (1969)
By W Foarqan
tvariab: ity AD 710285
LB
Lt & rorfa ence er homopolar genorators, 35 reports were heard and
d-scussed  So-v tre tapice covered wera tha auestians of generasator
dasign troer s “iptinre 0% ¢ha latest homopolar generator d oS

o ot the prebiem of sirding cortacts, mer:ts of these
Feres. v oproactliral praspects 1n eietrochemical and
aieste- Cndustroes

Flr vy 0y R Mowgualas Benerator. lasign Considerations. Charge

fa. craticn, %Sa.’ @rcitation: vrauid-matal Contacts

SFARK GAF STUNDIES

cr=suthy NY 2263
. bk 2uh6 (DG W)
AL eB1nES
NrLY
Term g omu. empnte Lare made us g cooper-tungsten as an

The erosioc rates for thys materral were fer
raten f-+ cthier e ontrode metertals shown in the
wer e perdcemEc Wit And wittout & saturable reactor

v oWrE the agturot.e reactor.a reduced electrode
SAE T varar % trarer ng wsihoemen were evaluated
. ressan ¥t oep yatter from € & microse ond to
‘ t wAS Achieved by coTRressed-mr

R

Ce-per Turgeten. Lew Rotes
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1325
(PULSE GENERATORS)
(Marx)
HIGH-VOLTAGE PULSE VOLTAGE GENERATOR

1.1. Kelyatskii, V.I. Kurets and ¥.[. Safronov
FIN, Weight=-Patterson AYB, OH
No. rID-1D{RS)I¥-1972~79. Tp (1271979},
Avoiiability: AD-AQ037 334s3

NTLS

No abstract availabie.
Primary Keywords: Pulse Generaters; Spark Gaps; High Voltage;
Tronslations. USSR
Secondary Xaywords: A-kad'yev Marx Gererators: Marx Genarstors:
NTI5000XA; NTISFNUR

1327
(PCWER CONDITIONING)
(Pulse Transforners)

AN IMPROVED PULSE TRANSFORMER FOR HWIGH-VOLTAGE APPLICATICNS
T.F. Turner
Stanford University, Stanford, CA 94305
Techrical Repoart M.L. No. 609 (C5-1959).
tvaijability- AD 21911¢

N7

A method of dosigning high-voltage pulse transformers using less
core raterial than ccnvential matheds is presentec. This method
rreates a constant grac-ert along tre w:ndings. Leakage inducrtance 13
reduced, bus desirituted capac t:ince is increased. 2 Refs

Primary feywords: FPuise Transfocrer; Conventral Jesign; Constant
Graz ant Des:gn, MHigh Efficrencv; Core Material
Cavings
13129
{DTAGNOSTICS AND INSTRUMENTATION: BREAKDOWN STUDIES)
Vinltage: Surface Floashover)
CLECTRO-OFTICAL MTecLEEMENTS O0F $OL1D INSULATOR SURFACE FIELDS AND

SURFAZE CHAAPTING IW wACUUM
D.™M. Hysloep, J.E. “hemawor ard 7.
Univers:ty of Scuth Cerc.ine, Col
R Remort We. GRC 87-23 (64s198
A:ailanility:  OCF £23-233
NTI

Sudarshan
tra. SC

¢
[

Elecztro-opt: cai measurements of the electric field along insulater
surfaces and in the bulk of insulator materials hava been made to
determine tne mechanisms associsted with insulator surfoce fiashover.
Yhe Poceals effect in KQP has been used in conjuction wWwith &
ecolarization inte~ferometer snc o pulsed laser to measura interfacisl
and bulk fields for KDOP/vacuum interfaces. The results show that the
wolid 1nsulator surface and bulk electric field distributions ere
cpatially non-uniform. Tha electric field at thne cathode 18
conside~ably erhanced while the field at the anoce is ceduced. The
time evolutian and steady state bekavior of the insulstor electric
f,eld distributions for DC, 60 Hz AC. and pulsed excitations will be
erasented 17 Rafs.

Primary Keywords: Surface Flazhover: Bulk Insuletor: KDP Crystal;
Vacuum Interface: Non-uniform Electric Field

1331
(PULSE GENERATORS: ENERGY STORAGE, CHEMICAL)
(Flux Corpression; Flur Compressi~n Generators)
DESIGN OF EFFICTENT EXPLOSIVELY DRIVEN FLECTROMECHMANICAL ENERGY
CONVERTERS
$. Frankenthal, 0.F. Manley and T .M. Treve
Amgrican Scignce And Eaginesring. Inc.., Cambr)dge, MA
Jourpal OF Applied Physics. Vol. 36, Ne. 7. pe 2137-2139 (07/1965).
The cenversion sfficiency of a lumped-parameter. explosively
driven @lactromechanical energy converter s studied. Numerical
results of the study, which show the relatienship among the device
parameters required for unit conversion etficrency. are presentud. 5
Refs.
Primary Keywords: Flux Compression Generator; Conversion Efficiency:
Parsmetaer Study; Design Suggestiors
COPYRIGHT: 1965 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
PERMISSICH
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(ENERGY STORAGE., MECHANICAL)

(Rotating Machines)

INVESTIGATION OF OPERATING MODES OF HOMOPDOLAR SHOCK GENERATOR WiTH
RESULATION 0F EXCTITATION FLOW

v.¥. Kharitono-

FYD Rep-rt Neg. FYD-IC.P3)T-0662-8C (C5/1983)

Trans. From: Elektrotekhnika (USRO) 12, 43-64¢{ (Decemoer 1971) By
Pobert Potts

Avarlability: AD A084849
NT1%

The calculation of transient procasses in the excitation of a
homorolar generator i3 expmined. Sgveral oparating mooes of the
garerator arae analyzed. with e“phasis on the ragulation of the
exczitation. 5 Refs.

Prima-y Kavwords: Homopolar Generatcr, Analysis: Excitation

1337
(PYULSE GENEPATORS; ENFRGY STORAGE, CAPACITIVE)
(Trigaer. Capnrcitors)
GENERATION OF VOULTAGE PULSES FOR TRANSVERSE DISCHARGES
¥.N. Ischierko, V.M. Lisitsyn and V. N. Starinskin
Tmatrtute JF Samicorducto- Physics, Academy c¢¢ Sr-ancea of the USSR
Hovosibrrask, USSP

Instruments And Exparimental Techricues, Vo! 3 Mo 3. pe 726-727
[SZYSE TR N
Trans., Fro=m Pripory i Tekhn:ka fusporime-ta 3. 123-105 (“av-Junae 1977

This paper presents ¢ s ot an gftort to aalrRice Al e L0
J the rulse enn-g, of a soltrce-pulse geraerats- dercrihes nar o er
Arother voltage-pulze gererater 1a as8n sororted which was asserbler?

us ng second-tang ¥1&8-1l gondennerd to yreis Y300 puises “he
voltagr-puis® generarss 18 s Apsigned a3 do provide 8 Tate of rine
o€ current «nio an onmic fond of | 3E12 Arse- A Pofe
Primnary ¥eyurds: Pulse fanerato-: Tota, Cutest fresgy lnrrease
#patiter Improveror: 4 D oe.actrrs Ruporated
LOPYRICHT 197 PLFNIV PRESS, RiFpINED LA L

1338
(BPLAXDOWN STUDIFS)
{Vac.,um. Pert clel
MICROPARTICLES IN HMIGH-VOLTAGE ACCELERATOR TUBES
G.F Gr1fe th (1) &nd D.a. Easthem (2)
(1) M-skingum College, New Concord, CH 43762
.2) “arestiry Lab, Doresbury, Warrington Wi44AD, UK
Jouraa)l Cf ®hyeics D. Applied Pnysics, Vol. 12, No. 9. pp L105-L107
(A VR0 28 1N
Mi~rpparticles with radii preataer than 2 microns have boeen
observey 1n 8 hign-voltage vecuum accelerstor tute. The charoe
ecares by most of tha particles is simijer to the contact charging
¢ a condurting spvere on a plare. 5 Refs.
Primary Kpyworts ¥azuum Breakdown: Miceoparticle:; Charge Messurement,
Yelocity Mensurement
COPYQIGNT. 1979 THE INSTITUTE 0OF PRYSICS, REPRINTED WITH PERMISSION

1369

(PARTICLE REAMS, FLECTRON)

{Goneration) -
A PULSED ACCELERATOR BASED ON THE 'ELIT-1' ACCELERATOR

L.P. Fomiaski

Novomaskovs< Bearmch, GIAP

Ard Errgrimental ezhniaues, Vol. 18. No. 6, pp 1674-1675

Proborv 1 Tekhnika Eksperimenta 6, 19-21
iNcyemrer-Decerher 19759
4 ouisad @'6tr:- aczelerator with an explosive-emission cathode

iw Aoearirerc wr.ce Sas bteer c-cited an the bas's of the '¥lit-1Y
Beceiarrs - ar0 2 floca from the Jatier 1n the usa 0 trarsformer o1l
iw *ne o r mecru= (tris cRrrits the charg:ng voltage anc

ata-aqe car ta~ce tr e i1ncreased). The bea= current reachoes 20 kA
ann erorgy of un t. 1 5 eV and a oulse iength of approx rately 25
nsec. 8 Pofs
Primary Yayw rds E-bean Generetion: Explosive Emission Cathode:
lre-] ‘rccelerataor. 0il Inaulatiogn: 1.5 Mev Bee-
frergy: 00 k& Beam Currort, 25 ns Pulse luration
COPYRIAHY: 1976 PLIW.M PPISS, PEPFINTED Wi'h PERMISSICN

1342
(DIAGMNOSTTCS ANL INSTRUMENTATION)
(Cata Trarsniasion
Z1p¢R-0PTIC MIGH VOLTAGE TSCLATION OF CAMAC WIGHWAY
5. T. tee aru C.D. Mcore
General Atowrc Co, Sen Diego, CA 92121
Me. CONF-791102-78., 7r (1171979},
Availability GA-A-15659
NTI1S
Fault snalyses of the Doublet III Machine predict that a
worst-case 30 KV might accigertally appear on cortrol ard date
peauisition wiring connectad to CAMAC interface systems. Such an
pecrdant cauld cause damage in CAMAC and computer equipwmant &3
drstant an *ma control room, with attendant possibility of personal
tmjury to coerators end erparimanters. Protectiorn for contrcl room
persp~~c! and @aurpment has beer prov-ded in ‘he form of fiber-optic
deta link systers installed 1n CAMAC psrallel branch and byte serial
hightwnys Bath finer-opt - c da‘*a link systems were designed,
tneymented, and ‘abricated at Gemeral Atemic, usting vendor-supplied
(ihe--cptic trenemitter and receives modules. (ERA citation 05:011007
Primary Yeywords Doublat Reactors. Camac System: Accidents; Control
Systees; Dota Acauisition Systems; Eleactric Arcs
Cauit Tree Anziys:s: HMacards: Power Supplies; Ssfety
Seconcary Keywords: ERDA/70G209, 7 ber Optics; MTISODE

1369
(SWITCHES. CLUSING: SAFETY)
(Gas Geps. Setf)
OVERVOLTAGE PROTFCTION BY PDINT-PLANE SPARK GAPS
W.R. Scorlel® and X 3. Rieve
Lom Alamns Mational Labs, Los Alamos, NM B73%43
LA Repcrt No. LA-UR-79-165%5 (10/1979).
Availabriity: LA-LR-79 1655
NTLG
Electron-peam-controlled discharge CO/wub 2/ lasers, such a3 those
used 1n tha Antnrcs and Helics lese--fusion drivers at the Los Alamos
Scinntitic Llaboratary. reed mrotcction against possible damage due to
overveite e, A ra.erse paint-place spark gap has been de:aloped end
surcessfully uses :n the Helios power amplifiers which operate
voltages ur to 300 kV. A gap of similar design 13 planned for use in
the Anta-es pr-ep= mamplifiers which ope-ate at 550 kV. Trase gans must
vo1d ~¢f the mormai discharge voitage. but break down with
oy 4 overvoltnge, diverting the discharge energy ta a
4 A protatype of f'e@ Antares gap has been cuilt and 18
ceurr@e - 2 tosts. Paramoters beierg Investigated include veltage
pelartty, oo sracing. gas compos tior, ano gas pressure Results of
theae mpasiirgments and ‘Re prerati.onal experierce of the Hel'os gaps

nted TFets

Praimar, Lvervoltege Protoction. Po nt-Flase Spark Gam: High
voltage; voltasr Polarity Varraticn
Getnndery Keyuerds: Gis Leser

1150
(PLLSE GENERAYORS)
(Trigges )

SIX CHANMEL DIGITAL DELAY GEWERATOR
Aseltine
Ampmont Research and Development Command. Aberdaen Proving Ground,

~r

.D 2
ARFR! Ronort ARBRL-TR-0D2713 t01/1980).
Avactau ity AD ALK3RYS
NTIS
A six chanrel c¢igi1tal delay gaenerator is described which can
provide delays 0¢ * microseconds to 10,000 microseconds. Delays ere
4on-ta'ly genarated a- 1 are cesigned to operate 1n high RF] areas
< -} an those enrc.rtered 1n bollistic measurements. 0 Refs
F. rsey Feyrneds: Ue'ay Gene-ator; Digital Delay Generator
fee i dot e e, wnrdy Cleah X-roy

a5
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(FARTICLE !EAHS 10N)
{Ganerat on
STuDY O' THE GENERAL PLASMA CHARACTERISTICS OF & HIGM POWER
MULTIF ULAMENT [ON SOURCE
X.F.  Schoerbe-g
Lavrarce Borkoley Lab, Beckeley CA
LBL Repart s~  LBL-8960 (2971979
Avarlabrlity s LIL-2894)
NILS
A gereral e33e33me~t of the steady stete snd time dependent nlasma
prope-ties which charactor'ze 4 Nigh PonAc wultify lament 10n sou-ce
'8 cresented. Steady state meas:-cmcrtyi, obta ned vie s pulsed
@lectrostatic prose data acqu totocn system. 'nopart irclode A) The
source electron dist-ioy%:0n 4u~nt-on caru-sts of » bulk ccmponent of
*he-=alize @lectrinrs corprisimy 9T C 9 pe-cent of tha total
let om. eiuz & ~on o treresl Ryt ererg, ta'l wesch ‘w @
v rdtcress g funitinn of Qnergy. A~d contains & s~ai} hut
erzor LY STgnit ot oLl tron A At gnerg, values [0 *c

PR SR oMANIELmocatande Ll B i Steddy atete sour o

performnacr arrrox mately £2.10m1 i0w Dressure o wcharge thecty

8s3umIng =Zoat Ally ua-form 16° peoductior The rultefy  amart sacrece
- Fatly Yo pentt af tho (P Neotral ferm groj-an. slated to

rov tral Sut o tAatyap toe KL L wce Frin R T SRR

oo Sen A M@ s ecian mn 68 BiiRg thg mg s rgrd saLrrp plac~a

BATATIG N WitN 0cemali reu sl Leaw ParforeAncg va i udas
204n
Brioms-y Keyanrds: lon Bean. Nout-al Peam, Eleztron Dosis but cn
Funceios, M. 9" Ene~gy "8 i. Low Press.re T)scharge
Thearyi flerc-crtat o Prsne

3E GENERATIPS: POUER CONDITICNING?
ez1t ve. Puise Trarsformara)

SURGE CENMERATUR IN THE MEGAVOLY RANGE
V ' M. umaylov
F73 %¢pare No
fvirlan 1oty

-1149-73 (08716479

A pulse ;ew:ratcr designed to investigatae thae dielectric streng*h

of acte.eratcr tubes :3 cescrrtad. Th § puise generztor :s bise o= a
ccpac:itive 5tore thet 1s discherged into a oulse transforrar with a
sutdivided core. An ansiysis 1S made of & unit das-gred to preduce
pslses 0f up to 1 MV 3 Refs.

Prima-y Keywords Pulse Gererator; Pulse Trarsformer, Subdivided Core;

Calculaticn: Megavolt Pulses
Secondary Keywords: Accelerc®ar Tube
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(PULSE GEN‘RAYORS)

(Hand Tub

A ¥ARllFLE LOW FREQUENCY MIGH VDLTAGE GENERATOR USING VALVES WITH FIBRE

GPTIC LIGY™ GUIDE CONTROL

R. Miller, T.A. Black ard V.N. Gray

Brighton Polytechnic, ™oulsecoomb, Brighton, BN2 4GJ, UK

Journal Cf Fhys:cs E; Screntifrc Instruments, Vol 8. No. 9, pp 748-750
(9%;‘75).

“his article describas a new method of gonerating low freguency
high alternsting voitages by modulating two high veltage DC superlies
of oFDOS\(l polerity. The modulation 14 accimelished by tre use of
tri:ode valves situsted pt high voitage whose grids are supplied by
contrcl sigrals. transm:tted from the conrirol circurt through fitre
oot c light guices. The first gererator built i1a capaSle of driv'np a
1 nF loaxt at 10 ¥V ceak over the freauency range DC-58 M-, or s 0-1
u¥ carazitor At Up to 0-1 Hz ln order to 'ncrease the volage and
current ratings o‘ the gonerstor, 8 series paralie! arrangement of
valves may a2 usqed, with the appropriste cortrol signel= fed to *the
gr d of esch valve. Because the generator is relatively fraa from any
electrical noise. it can be used to energize insulsticn ssmolgs 1n
connection with partial discharge cetection investigations. B3 Refs

Primory Keywords: lioolav Output, Clpbc1t|v- Load, 10kVv 1000 PPS;
ode Vacuum T

ube
COPYRIGHT: 1973 YHE INSTXTUTE oF PHVSICS, REPRINTED WITH PFR™ISSION

1385
(POWER TRANSMISSION)
(Tranzmission Lines)
CURRENTS AND CMARGES ON CYLINDERS IN A PARALLEL-PLATE TRANSMISSION LINE
T. Wy, M. Krcok, R.W.P,  King. D J. Blever erd 7.X. Sarkar
Harverd University, Camt-idge.
Final rept. 38 Jun 26-30 Jun 79 (0 71929y,
Availability: AD-A079 5%7/1
NTIS
The final renort suwmarizes the results ot a 3-yesr model study to
eveluate how wall a parallel-clete transm:ssion-l1.e structurg
simuistes an electi-omagretic pulse with a plane-wave front. The
amplitude and phase of the electric figla inside the model simuistor
have been measurec at twc high fraguenc es fo= which
transmiss)sa-lire theory doas not apply An abproximate theoretical
rgoresocrtat:on o the field 13 used to 1nierpret the measured dats
Di1¢%erences betwenn the actual ¢ield and *-o desired traveling
pianc-wave ‘1eld a-e discussed, and possiuie methads to mproava the
fi@ld *n the si~Llator are c®ferad. (Authar)
Pr-omary Xeywords;: lectromagnet.c Fulse Simulstars; Electric Figldw:
Clectromagretic Wava Propagrtion, Transmission
L-nes; Metal Plates. Parallel Orientution
Ylactrompanatic Puises. Migh Powar: Wavefronts
Plare Waves. Tra-sverso Waves, Wovegu:des
NTISEGUsS, NTIoLUDRF

Secondary Fe, uords

1358
CLEMENTS OF MIGM-VOLTAGE NANOSECCND PULSE GENERATQPS ON COAXIAL CARLES
P.5 Aren"in, A.G. Sterl:gov. V G. Tolmachev and Y P. Usoy
FYD. Wrogrt-Patte~sor AFB, W
No FTID-12:28)17-8374-79, 1lp (03,1979)
Trans Fro= szvh Eleustronin: 1 Avtomat k1, No. 2. P 97 {1972) By
Felan
Avarlability A"-Anlﬁ 825/%
T
No .bstrac' Asnriable
Primary foywo-ds Pulse Gereratnrs: Migh V.iitage:. Coaxial Cablea.
Tracamiasinn L ones, Teansiatior

s
Secondary Keywords: HNarcse.._ n¢ Puises, NT]SD0DXA, RT[SENUE

ULATION, MATTRTIA,  BREAKDCWN STUCIES)

'3 Ple 0
RimEnTAL BT5LLTS ON PLAS®A TMTERACTIONS WITH LARGE SUPFACES AT HIGH
VOLUTAGE

1359
CINSY
(51
Ers
N1 firige

Lowia Pgroy-ch Canter. Cleveland, OH
Mo NASH I RIATT, 10n (2219790
Aomrimniite. R [ALT o)

Muttre lrwatt rower levels for future ceylosys can be more

efg. 2oty Qanvrated varng solar arreys operating 10 *hae kricvelt
Tungn. Thoe tepligs that lerge a-eas of trhe acroy at high operating
Yi.trgee wo i tw ednc3ed ‘0 the soace plasma anvirorment. The

‘ns of there migh valitage turfaces with <parce

2.n wgriously impact tha per‘ormance of the

THr rlasveosurfate ‘rteraction praecomona ve-d

SiL o ad to rreer petformel an fwp TePATOLlE vBCULM Thactars, a V.6 m

[ I “y thorper 8ra a 21 m grameter by T .4 m leng

‘vl Dlatrs Cenm ty WAL approxmatels 1wl te the
anlar arra, rorels. path w otk areas né 1470 sa

~e of the %0.~r RINCIS Wite t0uted as e
i 3xY sular race’ matros. The results

A L BEMPRLC teStS TesulthT ey

La o rrent 430 RiQe P

IR ocagptive oA

R Y Y e EE S
Gecface FTeacticr s, High

ire_ et vn: Flasma De--rvy:

“t 2 tpatecraft. Lpr o

INSULATICN, MATFRIAL)

g L o)
TI6 ceaAlt AN INS O LATORT IV TRANSFORMER CIL DUE TO VOUTASE PULSES
iy
ko G c-Patserson AFB, oM
TTOUTEEY 0s,e Cd 0 33p (04/1979).
Avaytanilr-y,

s AD anmy 775/0

N

N~ ahstract s.aclable
Primar, re,woecs Jiecrtric Discharges: Trensfo-mers;
Breakdown(flectreric Threshcld); Qtls; Pulses: High
Yo, tage. Transiat on~s

Secnncdary Koeywerds: NTISDODXA, NTISFNGC

1361
(PARTICLE REAMS, 1GM)
[Henaration
ACCELERATION OF IODNS BY A MODULAYED ELECTRON BEAM
V.V veliknv, A G Lymar and N A. Khizhnyak
Physicoteshnic.l Inat:tute, Academy of Scionces of the Ukrainian SSR,
Anartkov. L7
£.viet Technizal Physics Letters, Vol. i, No 7, pp 276-277 (07/197%).
Trans. From Pis'ma Jhurnal Tekhnicheskoi Fiziki . 615-613 (July 197%)
¥V I vekeler's well-known rdess of collestive accelerstion of

tha-ged porticles have lad tc the erpec-snce of a iarce number of
Scheres f:r coliective accelerstion. Ir carticuler., we have proposed

t- secelerate 1ors Lith auasistatic electric fields produced 'n &

Mraiget eiectron beam of constant diameter propagating 8 conducting

Yhresd whone dicmpter varies Blong the asystem axi1s. Use 13 mace here

Of the foct that the potertial on the axi1s of the svstem increases

Woth racressing rpthio ¢! the shield drametar to the electron-beam

¢oareter  1f tho sbeld drameter charges partodically, then @

Sen ern-y of ootertial wells 1% oroviced 1n the system end the

decende re of tre longrtudinal component cf the electric freld or 2z

's dancrined by a pe-:odrc furction. 1 Rofs

Primary Yoywords Cellective Acceieratron; Shield Diamat E-beam

B.aeter, Polvﬁt-al Increase. Shreld Diareter
“Yoculatio

COPYRIGHT 1976 AMERICAN INR.IYUVE 0F PMYSICS. REPRINTED Wilw
Ggomyget 1n
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(SWTTAHES, CLGRING)

Coatsy

CPITCALLY ACTIVATFD SWITCH
Lok Loury
West ngtouse Researct and Develnoment Center. Pittsburgh PA
AFebl Syt No. AFIP(-TH-TE-17 ((4/L19781
Pialabilty A 4 20 587
NTES
Ttmee Y aa ter: A Qrowing need for improved sw)tches for very high
ene iy, -eed power systery  [onvestioral swrtches such as
thyrptrere . s park gaps. and 1gritr,ns hase def:ciencies 1n ore or
more »' the desired oA anwters A remw Maiid atate device, the Laser
Activrted S-licor Swrtch ((A3,), arpearsy ¢tn have the pctantial of
tanenusiy eil of the ~es'rad parame‘ers inciuding 1ife
an gsiremely faxt, high rower, pulsed power
s A 3 licon pape structore similar to an
qate thyr-sta-, Hut 1 ¢ 18 triggered by a beam from a
Tt . laser. lhe inser tr-gser couses the davice to turr on arders
nd maariecds fanter thas does an e ttically gated device. This
rensct o descrahes the davelcmte y pod erreromental veri1fication of an
acCiytr =adel t 6 A g vower (ASS Switches were fabroented and
tarto: tips Aarhigvidt dicdt values grester than 41090 A/mirrosecond to
penk cLrenrty 0f 25000 A for a pulae width of 40 microsacends. It 1y
cotel o det 4 b the LA%S indeed has the potertial to meet the naeds
: stotoh. ¢ considershio research and deselopmont
Rucommariations are given for future work. 46 Refs
Thorentar. Urtrlal Triggering; High Repelt:tion Rate
Surtihps: Laser Activate ! Stlican Switcr. Nd-YAG
Laser: fxpariment; Thoor,

3
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LINSULATION, MATERIAL?

{Solid?

$TUDY OF TWE EVOLUTION OF ELECTRICAL TREEING BY OBSERVATION OF LUNINOUS
PHENOMENA AND DISCHARGE DEVECTION

€. Leurent and C. Mayoux

Youlouse Univ. (France). Lab. de Genie Electrique.

No. PUBL-161, ép (DAa/1978).

Availab:lity: HNBDB-17374/3

Results obtained from tha observation of discharge ch cteristics
for drfferent treeing types &s well as the time depandont evolution
of sccompanrying light phencmaena were studied. Tha experimental
apparatus. carsiating of & microscopa (400 X) and a camera. are
described and the experimental procedure outlined. Results
ce~onstrate the occurance of light emission due to the existence of
d.scnarge under the atudied voltage conditiors. The evolution of the
light 1n the clactrode gap was revealed throug the use of an 1mege
intgrs-figr. Tha some &g:np concd.tions 83 those reported 1n the
literatire ‘or an arr “illed gcp wa~e also coservec

Primary Keywords: Ar: D-schargas: Crrecutts; Light E~rssion;
Micrcchannrels. Microphotographs: Amplifiers.
Eiect - ¢ krcs, Imag. ~g Techniaques, Insulators
Cutizo. Microscrnes, Spa-k Gaps

Secondary Keywords: NTIONASRE. NTIGE~FR

1366
IDTAENOSTICS AND INSTRUMENTATION, SVSTEMS:
17 yatoan:

AUTC™ATING THE E-BEAM | ASER LABNRATORY
2 6. De Brawe
Ae-oanace {uro, €] Soguro, CA 90265
er.m rant Mo TR- 080(59.1-5; -3, 27p 111719790,
cavioaprlsty AD-L5°9 $T9/6
iT1%

Exper ‘ments zcnductes 1n *he E-beem Laser Laboratory require the
sQtt "3 0’ QAs tlows. Erenesres. BnC vO.'sztes 'n A ¢ med scaserce
wWith & vert@ty ©f apntorsn wen corccg tUe o, stem. The rOPOrt Gutcribes
*he use ¢¥ & CRIMEYT™ =, rrpco~p.ter a~43 ot -pr hardwere. and details a
8452C progrom that senses end 2 aplays Process var.sbles drgrtally.
-eads ‘M Brocoss parareters -ateract vely. acquires deta during en
gvoarimery, ang cemputles ard prints o0t test cord trons and resuits
CAgene-)

Primary Keyucrds Chemrcal Lasers. Pulsed imsers: Electron Beams,
Trogeer Tircuits, Eveer imartal Data: Dats
Acauisition: Computer Aoplications. Operational
Amplifiers: Analog To Dir3ital Cenverters, Computer
Prograrring, M crocomputers. Mraing, Hydgrogen,
fluorine
Secondary Kevwords: Marx Generotors. Chem:cal Pumping, Cromemco
Comnutaers: BASIC Programming Language; Comnuter
Applications: NTISDCOXA: NIISDODAF

1371
(POWER CONDITIONING)
(Systems)
HIGH POWER STUDY-POWER CONDITIONING

A.S. Gilmour Jr,
State Univeraity of New York at Buffalo. Buftfalo. NY 14226
AFAPL Repart No. AFAPL-TR-76-101 (01/1976).
Availapility: ADIABJG726

NY

This paper summarizes the power conditioning portion of the high
powar udy that was rerformed for tha Air Force Aerc-Prapuision
teboratory by tho State University of New Yoru at Buffalo. Thia
effort defines the power conditiecning system and critical compenant
developments which w'll be reauired to intertace the airborne 10 M
to 50 MW sources definpd undar separate study efforts with certain
loacds. Power conditioning sy stems are considered for use with
magnetohydradynamic gererators and turbire driven oltornnto's._bo(h
conventional snd superconduct:ng The cr tical camrangsts required
for ench of the power conditioning systems ara icdentified and then
anslyzed. The component aralysas 'nclude estimations of development
efforts necesssry and of specific werghts and volumes of componants
The primsry components cons:darec ere transformers switches,
capacitors and 1nductors. Weirght algor:trre ere developad for wach of
the componants. Following the component enslyses. subsystems such as
inverte-s and rectirfier and ¢iltar packages are considered. The data
for the vartous commorants and sthsystems sre then utilized for a
comparisen of the powur cond-tion'ng t@chniques to be vsed with the
various Dowe- s0arces. The waights end volures of powar conditiening
systems for 8 point designs (8 varioei ons of power. vollage. duty
eycle and total run time) sre der:ved. Finsllv a development progra=
18 outlired for the c~ *ical ccanorents 12 Refs

Promary Keywords: Pcwer {onditioning. Hi1gh FPower; Transformers: Solrd
State Switches. Caoecitors: Inductcrs: Advabatic
Components

Secondory Keywerds lnverter: Converter: Light Wespht Componants

72

TAGNCSTICS AND INSTRUMENTATION; REVIEWS AMD CONFERENCES)

yatess. Reviews)

415 VOLTAGL DESIGN GUIDE FOR AIYRNRNE EQUIPMENY

W.C. Durbar and ! W. Sesb-ook

Boeing Aerssoace Co. Sea*tle. WA 93124

AFLP| Report No. AFAF. -TR-7¢-%1 (C6/1974}

Availebilrty: AD AZ9.48

NTIS
This report suoplies the thearetical background and design

techniaques needed by en enginecr whn i3 design:ng electrical
insulation for Righ-voltage F:gh-tower Crapounents, equipment. and
systems on sircraft. A litersture survey and sbundant b:tliograohy
idanti fy referonces that proyide further data or the subjcts of
pertial discherges. corona. field theory und plotting, voids and
orocessas for applying rnavliatron Both caseous and sol d 1nsulat ons
are trested. Cryoganic and liquic desigr ~ates are trcluded. Tasts
ard test gauipmant for high voltage insulat on and squiprent are
defined. Reauiraments of test £.ans and nroredures tor high-voltage
high powaer equipmert 8r@ 1de~t fied ara 1liustrated by exemples
Suggestions ‘ar high-voltage specifications are provided Very few of
the Military and Governmant seoc fications deal wmith svstem volteq9es
sbove 10Ky, thus most aircraft high-voltage specifications will have
to he derived from the power i1ndustry spec-fications and standards
produced by 451M, TEEE, and NEM2 12 Refs

Primary Keywords: Corona; Dielectric Withsatanding Voltage: Electrical

Insulation: Migh Voltage, Impulse Volitage, Peartisl
Discharges: Paschen Law: Tracking
Secondary Keywords: Creepage: f.eld Theory; Utr1lrzation Factor: Test

b}
[§]
5

31

1373
(SWITCHES, OPENING)
(Vacuum Gaps, Magnetic Freld}
INVESTIGATION OF FEASIBILITY OF VACUUM-ARC FAULT-CURRENT LIMITING DEVICE
A.S. G leour Je.
Stata Unive-wity of New Yari et Buffals, Buffalo. NY 14226
FPiI Report No. EPRI-EL 538 (12718777,
Ave-labilaty EPRI EL- 538
EPR]

The feas'bii:ty of & vacuum arc fault current limiter was

investigated 1n this project. Th s work s an outgrowth cf *he
stud es on the interruntion of DC vacuum arcs that have b underwsy
at tha State LUniversity of New York at Buffaio fcr saveral years. In
those studies @ megratic fi1eld has been usea to ‘nterrupt a- tontral
the curcent flow 'n & vecuum arc devics. The conf guration of the
device 's au<h ¢hat efectron cu-rent .3 forced to flow primerly
radially oLtusrd from the end of & relatively small rod shered
cathude to n rirg shapec snode. Control 13 achieved througn the
aoplicat-non 9% an Bxial magretic freld lperatiun at current levels
' tre S to 10 kA range have hoen domonstrated for pericds LP ‘o
atout & ms, They voltaje of ore-tion tia' has bec~ damonstrated s
lese than required Docause 0f discharge raths that develap w'thir the
devic@ 'r parailel with the cesireu path from the cathcde to e
arode Sigrificact Drogress was mace 10 el:m nat ng resa drscharge
patre By yst'ng insulating shigids dDetegen the &#noce ano tha £ 22Ce
sunport structure A brief stir, of ‘fgult currant ifmiter Torm.tation
ve!ltage requr-ements showod ot the vo2ltage SPFOATITQ ATrULSY 2
tome tAY on Ay icR “oulD De L1PitRC ta A very reasoncnle valie if tre
zawmt 8t on current waveform was £eorerly controllod. Ancther study
des.* Wit~ 8n 1nvestigat -or of the phencrena ~c-ur ng “urang the
inritinn of arcs on gold and on coper- 0 & Re's.

Prom. -y Reywcrrs Vacuu~ Gap' Curren' Interruction; Magnet ¢ Freld:

Wasefarm Control
COPYRIAHTY . 1977 FPPL, RPORINTED LITH PLRMISSION
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CENERLY STOPAGE, ELECTROSTATIC)
(Fovicms)
PROGRESS IN PFZEARCH O ELETTPUSTATIC GENERAYORS
AW Bright
Universrty of Southampton, Southampter., (¥
Stat:c Elect-1ficatro~. Paper 26, rp [85-296 (05719710,
Tha roa.irements for high voltoge generators are determired by the
smor$8 of fhysictets, engineers 8rd industry Lo this paper a review
of the ranu'rererts 18 given., tngetrer Wwith the various techr gues
for desigring electrostatic high voltage cower suprlies. The bas'c
princinles underiving the physics of glectrostatic generstors are
tonsicdared. Fnanling one to envisage wnish method 13 more sultable
for ary particuler requirement Ar analysts of both the insclating
carrier machine and the variable copac ter machine 18 presented w'th
1llus*rations ind'cating the lim tetions and area for further
research to meat scecific power dena-’-@3. The rescarch associated
Wwith liguid 1nsulated generntors 's reviewned. incjuding both polar
and nonpaolar fluids. Developomenty given for those gensrators
us NG Taving rotors with polar liautds (n trobenzene) ard for th
streaming type CHD system with noreclar liqu:ds (hexare) Yhe areas
which require more study are the charge 1njection. charge ccllection
¥7d the associated bulk metion of the jicurd. The test achreverants
1n these sreas are prasented. In the last section novel
glnctros(atvc gcnarator employing duct leden air is described. 20
Rets
Primary Kaywords: Basic Principles; lnsulating Carrier Generator;
variable Cavacitor Generator: Polar Flu:d; Noppcisr
d; Dust Laden Air

Fluy
COPYRIGHT: 1971 THE INSTITUTE OF PHYSICS., REPRINTED WITH PERMISSION

1402
(BREAKDOUN SVUD{ES)
(Gas, Electrical)
CONTRIBUTION TO THME THEORY OF IMPULSE BREAKDOWN
fF.R. Dickey Jr Combr1d, e
Harvard vniversity, Cambridge.
J:urnal 0f Acplied Phvsics, Vol. 13, No. 12, mp 1336-1333% (12719%2).
“ha @xperimants of R.C. Fletcher on 1mpulse breakdoun sre
discussad and a simpae thecry for thesg ewperiments 13 developed by
e3sming that the breakdown consists of 1anization and charge
ssoaretion 1n 8 uniform field. The theory accounts asonsbly well
for the time lags and also explains the shapos of & treakdown
valtage transients. 1t indicates also that messyrement of the mean
ianizing time for electrons in tha gap should be possible. 3 Rets.
Primary Xeywords: Gas 8reakdswn: Impulse Voltage: Tneory. Breakdown
Delay;, Nurarical Calculation
COPYPIGHY: 1952 AMLPICAN INSTITUTE OF PHYSICS. REPRINTED WITH
PERMISSION

1612
[1M5ULATION, MATERIAL; ENERGY STORAGE. CAPACTITIVE)
(S0lid; Cavcacitors/
MODIFIED PLZT HIGH VOLTAGE DIELECTRICS
T.8. Gururaja, S. Xumarakrishnan and F.C Subberao
Indran Institute of Technology. Xanour, Indis
Forroelectronica Vol. 27, ne 277-080 (01/1980). .
Modi f1ed PLZT compositicns were tested for the variation of their
dielentric constant with resnpect to temperature and DU biss voltage.
Calciir, strcatium, and barium were adcded to replace lead and
neoaym - um 1n place of lanthanum. Yttrium was also used, but 1t caused
the fcrmation of B cub-c zirconia phase. A model based on the
nearress of & material ta the AFE~FE boundry 18 discussec 7 Rafy
Primary Keywords: Multilayer Cavacitor Dielectric, Dielectric i
Crnstant: Variation With Temperature; Variation With
DC Bias; Modeling
CHFYRIGMT: 1980 GORDON AND BREACH, SCIENCE PUBLISHERS, INC.

LD B

(E;;ES;NSSNVEFS!DN. ELECTRICAL; ENERGY STORAGE, INDUCTIVE: SWITCHES.

(thargirg Circuits. Systems; Explosive Fuses)

L bPULSFD CHARGING OF CAPACITORS BY MEANS OF EXPLODING WIRES
. liebing

Institut fur Plasmaphysik, Garching, FRG

Zeittschrift fur Angewandte Phystk, Vol. 26, No. 5, pp 345-350 (04/1969).

Exploding copper wires are used 83 circuit breskers in & circuit

which culase charges & fast energy storsge cepacitor from an inductive
store. A two stage version of this circuit wes constructed and teated
with good resulte. Wire exninosions confined 'n glass capillary tubes
with inner diameters up to ! mm were also studied. The load voltages
1h these cro@riments was 40 k¥, but discussiaon of scaling the
circuit ue to harcle ] MV s presentad. 13 Refs

Priomary K& wo-ts Pulsed Capacitar Charging; Exeloding Wire; Inductive

Ero- Storage, Two-stage Charging
COPYRTIGHMT. 1969 BIRKHAULER VERLAG
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(FARTICLE BEAMS, 10N)
(Transnort?
A WIGH VOLTAGE DEFLECTION CgNDENSElsO'EIA‘ED UNDER HIGH vacuum
CONDITIONR
G. Munzenberg 1), W Faust (13, 5 Mofmann (1), H.J.
Guttner (2)
(1’ Gesollschaft Fur Schuericnerfcrschung. Darmstadt., FRG
(2) Prys k “nat-tut, Dsversitat Gresse~, Gressen, FRG
Nuclear Instruments And Methads 166 (1979), rp 391-395 (12/1979).

Two e@jectrostatic ae‘lection condensers with plane slectrodes of
50x60 cr/sup 2/ surfac s2 are opersted under high vacuum
corditions up to voltages of 620 kV across s gep of 15 cm. The
condense~s are 0Pe ed 'n parailel by common power supplies. They
are '~stplled at the velocity f-lter SHIP at GS1 Darmstadt. 10 Rafs.

Primary Keywords: lon Acceleration: Autematic Conditioning; Vacuum;
Kuclesar Rgaction Products. Electrodes
1979 WNORTH-HILLAND PUBLISHING CO., REFRINTED WITH PERMISSION

Schott (}) and K.

COPYRIGMT:
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(ERERGY SYORAGE. CA'ACXV!VE INSULATION, MATERIAL)
(Capacirtors. Soli
HIGH VULYAGE POWER CAPACITOR DXELECYHICS RECENT DEVELOPMENTS
L. Mandolcorn (1), T.W. Dakin 1}, . Miller (1) and G.E. Mercier (2}
(1) Westinghouse Electric Corp, P\t(&burgh PA
(2 Westinghouse Electr:c Corp, Bloorington. IN 476402
I1ESE Procescings OF The 14th Electrical Electronics Insulation
Confarence, Boston, MA pp 250-255 (19/1979),

This paoer discusises recant. new 'mpregnant developwments and
evaliations for capacitor dislectrics. These dielectric fluids are
isoerapy . niphary, di-2 ethlhexyl phthalate plus trichlorcbenzene
bu!vlatnd monochlorocd:ohenyl ocxide phrenyl xylyl ethane and benzyl

. the film-paper dielactrrca impragaated with theso were
(I LEN XV tasted ‘or thermal stab:lity under voltaoge, and
res ' stance to ovarviitages with partial discrarges. Considerable
#t*ent om i3 now be:ng “e.oted to practically significant partial
d:scharge testing, *o determ ne service celiob.lity. Also 'ncluded
~ere '3 the cvaluat on 0f winding: where one foil 19 narrower and
“zided at the edges tn reduce the voitage stress ot the foil edges.
9 Petn

Pr.rm-~ry Keywords

Capacitor Dielectrica: Film-prper Dielectrics; Fluid
rert:

Pro .s
CCPYRIGHY: 1979 IFEE, RFFPRINTED WITH PERMISSION

1478
(SWITCHES, O'ENING)
{Exp.os:ve Fuse
EXPLOSIVELY AC’UATED FAST-DPENING SWITCHES FOR VERY LARGE CURRENTS
1. Butler and B.W. Duga'n
Sand Labs, Albuqueraye, NM 871
Sandta Report No. SANLD?7-1638 (‘lll9’7)
Avarlabrlvty: 5#1377 1638
NTIS

In » series of eight axperiments the authors investigoted the usa
of high sxplosives to interrupt electric current by fast-opening
suttch mechanisms. The conducting link in seven of the experiments
was » plass-lined plasma-fillied cavity that wes closed explosively.
In the o:ighth expariment a foam-matal link was driven into the
liquid-vapar ph. and expanded into & ceramic cavity. Resistance
and resultant voltage spikes that correspond in time with
ticleo velocrtres of the collapsing walls were obtsined.

However, unknown high-resistanace paths prevented voltage gradients
grente- thar 1ES5-1FE6 V/m. 0 Refs.
Primary Keywdrds: Explosive Fuse; Glass Lined Plasma Filled Cavity:
fosn Metal Link Ceramic Cavity
Cylindrical Geometry

Secondary Keywords:

1429
{POWER COMDITIONING)
(Pulse Forming Natworks
PFN CNAIACYER!ZA'ION AND LIFE TESY
C.L. Dailey and C.W. Wh

TR Syst Group, R.dondo BSasch, CA
AFAPL Recort Mo. AFAPL-TR-75-69 (0111970)
Avariability: :? AD22958

1s

The feasibility of an intagral, high temperature. pulse forming
netuork (PFN) operating 8 high pulse rate for a short duration
burst has been demonstrated. The dielectrie construction of the
capacitor consisted of Kapton film and paver impregnated with
Maonsanto Chemical Co. MS 16489 oil. Litz wire coils were wound on a
high temparature foam core and the entire assembly was placed in &
stainless steel enclosurs. A U-shaped aluminum shield was used
between the co'ls and the case to reduce eddy current heating. An
ovarall weight of approximately 20 pounds for en energy storage
dansity of 630 joules (3C joules per Pound) was achieved in 8 dasign
that opersted for 1.5E3 shots at & pulse rate of 289 shots per second
in 18 second bursts. Tha burst duration was limites by heating of the
stainless steel enclosure due to eddy currents induced by the coil
magnetic freld. An aluminum case construction would greatiy reduce
this effect. 2 Refs
Primary Keyworda: PEN, Pulse Forming Netwerk: High Energy Density
Capacitors: High Energy Density PFNs; High Fulse
Rate PFNs

Integral FFN Design: Migh Temperature Cepacitors

Secondery Keywords:

1431
{ENERGY STORAGE, CAPACITIVE; SWITCHES, CLOSING)
(Capacitors: Thyristors)
THE DESIGN OF A REPETITIVELY PULSED MEGAJDULE DENSE-PLASMA FOCUS
0. Zucker, W. Bostick, R. Gullickson, J. long, J. Luce and M, Sahlin
Livermore Lab, Livermora, CA 94550
UCRL-51872 (08/1975).
UCRL-51872
NTIS

AVA\l.bvx|\v

This report describes & | pulse per second, dense-plasma-focus
materials-testing device capable of delivering & minimum of 1£15
neutrons per pulse. Modgrate scaling up from existing designs 18
shown to be sufficient to provide 2EL13 neutrons/sa. cm./sec to &

suitable targei. The average power consumption, which has become a
major issue due to the argy crisis, i% analyzed with respact te
other plasms devices snd i3 shown to be highly fevorable. Aiso
distussed i% & novel spproach to capacitor-bank and switch design
with respect to rapetitive-pulse o ation, 17 Ret

Primary Raywo-ds: Capacitor Bank: Staggered-forl Caracitor: Silicon
Controlled Rectifier
Dense Plasma Focus; Liquid-dielectric Switch

Secordary Keywords:

1
(POWER CDNDIYION!NG)
{Pulse Trensformer
A THPEE H[GAVOLY TRANSFORMER FOR PFL PULSE CHARGING
G.J. Rohmein
Sandia Labs. Albuauerque, NM 37115
1EEE Transactions On Nuclesr Science. Vol.
(96/1973) .

High voltage pulae transformers powered by low voltage cepacitor
banks have proven to be simple raliable systems fo~ charging pulse
forming tranamission lines (PFL) up to the one maegavolt renge. 4 new
transformer has been developed which wil] operate up to three
megavolts in a PFL charging application. Thia transformer estsblishes
tho feasibility of multimapavolt operation and retains the festuras
of ccrractnass and high energy tranafgr efficiency that hos been
charocte~istic of lowar voltage systema. Thia report i1ncludes o
description of the physical foatures of the transformer, its
elactrical charatteristics and a discussion of the operational
rasults 8 Rafs.

Primery Koywords:

NS-26, No. 3. pp 4211-6213

Avr Care Pylse Transtformer: PMegavolt Rangse; High
Etticiency; Spiral Steip Deaign

COPYRIGHT: 1979 IEEE, REPRINTED WITH PERMISSION

1433
(BREAXDOWN STUDIES)
¢Solid, flectrical)
SALCULATINN DF ELECTRIC FIELD BREAKDOWN IM QUARYZ AS DETERMINED BY
DIELECYRIC DISPERSION ANALYSIS
W.T. Lynch

Bell Labs, Murray Hill, NJ 07974
J. Appl. Phys.. Vol. 43. No.B., op 3274-3278 (08/1972).

A brackcdown field of 1.0£7 v/cm has been calculated using
tlassical theory of slectron energy loss. Diglctric dispersion curves
ugre used tc relate longirtudinal optical phanon modes to electron
anergy icas via interaction of these two processes. The dowinant mode
wes swen to be the 0.153eV phonon mode. Tha breakdown celculation s
alsc sn good agreement with brgakdown fields in $i0/5ub 2/, which
also has optical modes that are stronaly localized. 20 Refs.

Primary Keywords: Langvtud\nnl Optical ?honon Hodes. Electron Ensrgy
Loss; Nonrelativistic Elect

1972 AMERICAN INSTITUTE OF PNYSICS REPR]NTED HITH

PERMISSION

COPYRIGHT:
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{BREAXDOWN STUDIES)
(Gas, Electrical)
FORMATION OF NANOSECOND SPARKS IN STATIC BREAKDOWN OF A GAP
G.A. Mesyats end G.S5. Korshunov
Tomsk Polytechnic Institute, Tomsk, USSR
Soviat Physics-Techsical Physics, Vel. 13, No. &, pp 483-487 (10/1968).
Trans. From: Zhurnal Tekhnicheskoi Fiziki 3B, 646-654 (April 1958)

An examination 13 made of the limits of spplicability of relstions
obteined on the basis of the Rompe-Weizel theory of the scark in
stotic brapkdown of sir gops (0.005 te 3.5 cm) under pressures of 1-6
atm, the time resclution of the recording apparatus being 1E~10 sec.
It is demonstrated that the experimental results agree well with this
theory for spark processes of durstion t <7 [E-8 sec. 0 Refs.

Primary Kevwords: Static Breakdown: Nanosecond Resolution;
Rompa-Weizael Theory; Experiment: Theory: Variabla
&an Splilnq, Vnr\ann Pressure: Sevaral Electrode
8; Ai
COPYRIGHT: 1968 AMIRICAN lNSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION

1645
(PAPTICLE BEAHS. ELECTRON)
(Generstion
OPVIHIZAYION OF A& HIGH ENERGY REB GENERATOR AND CONTRIBUTED STUDY OF
TNE PULSED REB
€. Pitaizet

e
CEA Centre d'Etudes de Yalduc, Is-sur-Tille, France
(1271877 .
Avarlability: CEA-R-6896
NTIS

The optimization of a high-power slectron generator which has been
designed end constructed in the Commissariat a 1'Energie Atomique
Laboratories is described. This device, consists of a Marx gengrator
coupled With & low-impedance coaxisl line with liquid dielectric
(water}), should deliver high power pulses (§.1 TW: 50 ns) in a vacuum
diode with a suitahle impedance. The raport consists of the following
parts: the ontimization definition and the tests to obtain an optimum
for the impedance; the study and realization of a new switch in order
to cut off the prepulse; the study of the extracted electron beam and
its proragation. The present claracteristics are: peak voltape in the
drade. 600 kV, peak current in the diode: 273 kA, electron pulse
width: 80 ns, beam transported enargy: 6,8 kJ (graphite calorimeter),
meximum reak power: 0,135 terawett. (Atomindex citation 09:412075)

Primory Keywords: Electron Guns; Amp Besm Currents; Beom Extraction:
Beam Trensport; Diode Tubes; Electric Imbcdlnc
Electron Spectra; High-voltage Pulse Gene
Performance: Power Generation; Signals;: Slmula(lon.
Spark Gaps
IN FRENCH; ERDA/440300; France; Pluse Genarators;
NTISINIS; NTISFNFR
Distribution Restriction: U.5. Sales Only.

Secondary Keywords:

1648

(CARTICLE BEAMS, ION)

{Generation)

MIGH-IMFEDANCE 1ON-DIODE EXPERIMENT ON THE AURORA PULSER

R.A. Meger f1). F.C. Young (1), A.T. Drobet (1), G. Cooperstein (1),
S.A. Goldstein (1), D. Mosher (1), 5.E. Graybill {2), G.a. Muttlin
(2), K.G, Kerris (25 and A.G. Stowart (2)

(l) Naval Research Lab, Washington, DC 20375
2) Harry Diamond tLabs. Adelphi, MD 2078}

qurrnl 0f Applind Physics, Vol. 52, No. 10, pp 6084-6093 (10/1981).

Praton beams with currarts >50 kA at 5 MaV in & <=168-ns FuWHM

pulse have been extracted from an yon diode operoted on the Auroras
pulser. This current corresponds to an efficiency (proton
current/total current) of 20%, which compares favorably with
numer:cal simulation. The simulation indicates that the ien turrent
is wnhanced over the Child-Langmuir value due to increasad electron
lIifetime in the dicde. The proton beam directed onto a LiCl target
provides a source of 1.8E12 neutrons/sr/pulse in the forward
directicn from the /sup 7-Li(p,n)/sup 7/Be resction. 16 Refs.

Primary Keywords: Proton Beam; 50 kA Current; 5 MaV Energy:

Experimaent; Theory; Numerical Calculation
1981 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION

CCPYRIGHT:
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TEREAXDOWN STUDTIES)

1Gen. flecte zal)

IMPULSE BAREAKDTWN IN THE 1E-9-SEC. RANGE OF AIR AT ATMOSPHERIC PRESSURE
R C. Fletcher

Ma cusetts Institute of Technolopy, Cambeidge, MA

Frys:cal Review, Vol. 76, No. 10. ep 1501-1511 (11/1969)

Tha forms<1ve lag of spark breakdown hos been measured over the
range f-:r 5 to SCE-7 sec. ys:ng transmcasion line circurts in
contumedian Wi th the microa-oactllegraph. It s found to be a functron
onaly o' vt applied $rald (rderen-es? 0f gap w dthl for ¢he shortaer
“rmes thig- frolds), bLt to incranve for decreas ng gap~wrdths for
*nn lonmer ¢ mes (leow frelds) A ca.cuidtinn 0f the format ve [ag s
LrP8Qatrn wh oot s ua*si on the assu=-i:tion that 1t consiats mainly cf
t~e *“'ne *o- a s'rgle wiortren Bvaianche to tuild ue & space-charge
¢ ald zomraraste wrth the applied field. This predicts the observed
f0~-nt Vo .ag- wit'vin the awper-rentsl sccuracy cf the measure=sants
over *mg 9~tir@ rasgr ured. The -nagreas ng tiras ‘or decreasing

. Rob W fras fae the lorger *om@s s tnterpratad 24 the transition from
rveianche tn o Tultivle pvolacche mechanssm 0f breskdown

Thoul f wle et @ thia trarsoion tabus olace for a grven
gmc coh e rnapata o aed foud T o predirt tho vhinerved criticat
tig'dy wilthin VYhg gere tmental Bocucpry The goad ayreemgrt betweun
sMonry gl aapuramant eochlon A& mrore reliatle predirtian than haa

Prey cusiy Deen pres Bln for tho cr-€ical gar- o dth shove which the
€0ld 1e cet@ miced M g single avalanche mechantem A

aRnArE g-op am rhe retp 0f Fall of Ahe reea-dow. veitoge 14 observed

caF Tho sroctes tores. 14 ve sa3ynestod that this rav be a change r

2 mpina-rem pf plertron relean ¢-om tha ca(\ado 1T Refs
Primary “e,w3ros Ave Caz, Formaz-ve ':ma Lag. Y.gh Fiolds. Gap
Snac: ng Iadenendence,. Low ' -@ide. Jar Sparcirg

Jeve
CAPYRIGEY 1949 l?:‘f.ﬂ“ P -SICAL SOCIETY, RECFINTFD WITH PEP™ISSION

XY 3
CURTTCHFS, CLUSING?
TG arnal Oproeal
14<FR COoNT P"LL‘D SWITCHING
P Pradiey (1) and T, Davign
iy LI .’Jmnurrn-»q. Lha ] ll"
o inc L Geie's. (4
TRl L~venal 7 Quuntum Llectronien, Vol QE-7, No. ¢ (09,1971

A nes *vroe of lpser aW-tcving e discusaed The laser produces
volume ‘an:cat on an the £kt Q' & prapags’ 1ng stre@amer, Increa’ing
Tty valoecrty. Sudnanosesa~d jitter 1s thercby obtarned with
eressurrzed gas switches. 5 Refs.

Primary Koywords: taser-enhancaed Suitching: Volume Ionization;
SQre.ngr Prnpnqa(|en. v.lecu!v Incresse;
Multichennel Ore

COPYRIGHY: 1971 IEEE, RIPRINTED dITH PERH!SSIDN

1483
(BREAXDOWN STUDIES: SWITCHES, CLOSINC)
(Gas, €lectricel; Gaz Gaps. Se!
STATISTICAL STUDY OF NkhuSE»UND BREAXDOWN DELAY IN HARROW GAS GAPS IN
SUPERMIGH ELECTRIC FIELDS
G.A. Mesyats and Yu.l. Bvchikov
Tomsk Polytechnic Institute. Towsk, USSR
Saviet “nysics-Technical Physics. Vol. 12, Ho. 9, pp 1255-1260
t03,1588),
Trans. from: Zgu;nal Tekhnicheskoi Fiziki 37, 1712-1719 (Septembar
67)

This paper studies the delay in braskdown T/sub d7 in narrow air
geps 0.2-0 7 mm long for an electric field strongth reaching |.4k6
¥/cem and a rise time of 0.25E-9 sac. A specially develoved 'nstrument
is usced to record automatically & large number of breakdown daley
times T/sub d/ (up to 500~€00). Tha distributions of the numke~ of
breokcdours are constructed as a Yunttion of T/sub d/. It is shoun
that thaese distributisns thave a single maximum whon the number of
brenkconns is approximately 1E}. The number of maxima yn the
distribution increases when the numbar of breakdowns i3 grester than

1E3. The minimum time T/sub d/ in the distribution 1s taken to be the

time required for discharge to take place and 13 about 1-2 orders
graater than the time reauired for tho avalanche to increase to 1ts
critical si1ze T/sub sva/. When the emission current fro~ the cathode
'8 incryssed, the format-or time devreases fo about T/aub avas
berousa ot the ultravioiaet l.ght of tha spark and scratches on thg
wirin e of the cathode It va «ahosr tlat gven fre 6-or T-told
avarvaltngss the probability 21 at no pleztror w il acoear after
breakdown 1w jess than unity. 1t 14 alen shown that _tua*srons in

the rumber of secondary electrons nrove to have 8 considaerable effect

0n the *urwation uf dracharge N Refs.
Primery Noy.oray Breakdoun Uelay. Vory Mig. Fields, Fns( R sg 1.me
Lretical Avolarcha Size. Cathade tmassion: &or focn
COPYRIGHT:  19¢8 AMEPICAN INSTITUTE CF PrYSICZS, PO 9lﬂTE3 WiTH
PERMISSICN
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(ELECYIOHAGNET!C FIELD GENERAYION)

(Fagnetic
lN\EVlC'ICN oF CAPAC]!OR BAN( PRODUCED MEGAGAUSS MAGNETIC FIFLD MWITH

Acl SINGLE-TURN CCIL

J.W. Shearer

Lawrence Livermors Lab, Livarmore, CA 94550

Jaurnal Of Applied Physics, Vol 40, No. 11, pp %690-46497 (10/1969)

Experimpnts on the orcducticn of high magnet'c fields 1n

single-turn coils by means of high-voltsga caratitor banks are
descrrbed. Fields as high as 3.5 megagauss have been produced
Numgrical analys1s ¢¥ the interact:gn of this freld w.th the metal
woll shows that magnetic df4.s199 ard wall comnrossion are the
principsl intersction phenome .. in addrtion, eirer mental ang
thesreticel evidence ara prasected for the emiesien of a vaper cirud
by the wall into *“e magret):-f eicd valuma Frrally., & simpie
approxtmate method for calrulat =g the eerly t e history of the
magnatic field and corl metiron s shown to Riva reascnable agruesTent
wtth expertme~t. 16 Rafs

Priomavy Yoyviorda: 3.5 MG fiald: Field-coil Interaction. Fieid

D:ffusion; Wail Comnrasainnr, Vaner (loud
COPYRIGHT 1969 AMEPICAN INSTITUTE OF ©PrhYSfCS, RECPINTLD WITH
PERMLSLINN
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(RREAYDOWRY STUDIE®)
(Lpatring)

J

ASER-INDUCED LIGHTINING CONCEPT EXPERIMENT
%, (ipoert

A¥iDL, Wright-Pattarson AFR. OH
FFRLL Tyrort No AFED -TR-78-191 (12/1928)

2

[

varlabrlrty AD ADESAYT
NTIS
A prngram wos conducted to ga'n experienca and document progress

townrds devcleorent of o concent for & Laser-Induced Lightning
Fxper-Tect (LiLf} The purboac c¢f ¢the progri+ wes to develop & method
“rr troQgaing natural lLightning dractarges usINg PuL ez loaprs ann
‘er1ty *cporetical ored-ctiens. The tecw .nue $hows Qreast nrs= as 'n
sorteni~g the actau s1t10n perind for obtaining nacessory J15-t~'ng
vcaramotor Cata neecden 4or more reajrstic Lightning $.m_lat on "osta
and mere def nitive J1gntning Transtent anilyses. To achieve the
trterded ahjective wrthin tho restrict ors cf aveilabri . ty, an
experiment il mpthnd was 483 gre a tost locale selezted. test
ceramatord wera detrred, tost A aratus designed anc test

veate sentation aclected A e dereinied  Althougn the cecvired
climatic cnnd tvane did Net develop during tha exwber '‘mer toi pur o,
all ot clinsua 0 the program wora sucteasfolly o poramp el oan
weil Al Taitaty Ut e @vour manta 11 8 ale oepor "munts L1ty rlan
Forformndt Yo Leest g e fLATR Qob trogagereny untnn Inver ke

laser bear of%cctn or leci enagret s Yoeldn, Fod .8%9' po o' enercy
acai1ny 11 Refs

rimery heyWorde. Lightning Traggering; Lightn =g Trans or* Analyses

1500
(FARTICLE BESMS, XON)
(Targr®t Tnteraction

MATEPTA. PESPONG F 70 500 YFy PROYON BEAMS AY INTENSITIES PitOw |
CWsoo Cm

T.R. Tucker f1), D. Mosner (1) and D Hinshelwood (2)
(1} Nava! Pesoarch Lab. wash agton. DI 20379

C2) SACC0UR Inn, Aleswcrde s, VA 22304

Nt ”c~~rand m Rarcet Ne. 4fal 107/1979).
Avnilabilat, AD AZT2416

NTIS
Stross-wave rasoonse of sqevera. materisis to 500 keV, 1 kh/sq. cm
proton pulses was wmonitored by snadaigrapny BN *R-RrferoMet s ic
metaocte Renulta 1ncdicated thae presnnce of Bath direct abanrpt rn ang
iniesactio olatma effocts. Incident beaw power densitoes of sttt |
Ghls s, cm  pre nacesnary for poas~a @fferts 1o dominate the
interacton 7

cgta
Primary Keyuords Pulsed lon Bez~=, Stress Waves, Interfercrmatry

1501

(PARTICLE BEAMS, ELECTRON. PULSE GENERATORS; SWITCHES, CLOSING
INSULATION, MATERIAL: SYSTEMS)

(Generatian: Morx, Gas Gars, Electrical: Liay

SUMMARY DF YHE WIPHFS FLASH X nAv FROGRAM

T.M. Mart'n, K.R. Prestuich and D. L Johnsen

Sandra (ebs, Albuauercue, WM &7115

Sencta Report No. SC-RR-59-421 (10/19¢%)

A.ariabiltty SC-RE-49-642]

TS
The He-mes program produced s -gnificant information in the aress

of Marw gorcrator tasign. fiash x-ray tube davelopmont, dielectr:c
Lreakdewn, and general tleash x-ray rachine design. As an outcome of
tne Hermes pregrem. Hermas 11 was constructed and i3 the largest
flash w-ray maching nresertly cporating. This reptri summarizes the
~esults of investigationa in the areas mentioned and provides &
ge~er ol knowledge n the operation of megavolt flash x-ray machines
waten should he useful to the expnerimanters using thesa machinas 13
Rets.

Primory Keywords: 18-MV Marx Gerarator; Blumleir; Pestoulse Supression

Sacondiry Xeywords: Flash X-ray Machines;, Hermes
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(PARTICLE BEAMS, ELECTRON)

(Gangration}

A LING PULSE, HIGH-CURRENT ELECYRON GUN FOR E-~BEAM SUSTAINED EXCTIMER

LasveRS

WM (lserk and G J. Dunning

Hughes Rescarch Labs. "alibu. CA 90265

ILFE J. Quant Electron . ¥ol. QL-14. No. 2 pp. 126-129 (02,1978}

A nuw kind of wlectron gun is describea which has produced %
microseccnd besms 6t 130 hev snd 2 Afan cm  Scaling est mates are
regagrte) vhach pradrct that this gun could oparate at 400 wev and 10
ANt €™ . beem parsmetars surtable for pumping excoimer lnser
aystuma bor this applicaticn the gun has tha advantages that the
® hear sw ngarly woroenargetic dhd the pulse witdths jonger ‘han that
cosaitie w t' 0‘her presentiy used e-guny. 3 Rafs

Prim, -y Koywords Electran Gun. High Energy., Secondary Electrons
Thir-wirg Dv--harg.

Sesondary Xeywords Multipie W

COEvYRIGAT . 1978 IfLE. REPRINTLL Hl‘h PERMISSTON
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LS AKDDUWN STUDTES)
{Cas Alcna Sarticlald
PRITONIZAYIIN CF PALSID HAS LASERS 8Y RADIGACTIVE SOURCE
I 4 ginon
(oo Al mn- Natioan! (Bbs. Los Aiames, N £7545
166 5 Qunantum flactronics, ¥ni. @ 14, No 2 e T5-76 (02/1978)

An sirnc-source ~f amertcium 241 1s used to proetonize tracsverse
cle. trrcil-drsherge gaa la<ers, enhancing the usetul rressure range
in m variety of gasen Uf particular nterest »s the enhancoment n
@.e tran-attachirg @goses. which cofroborates speculations or the rofe

¢ nogative oty Cf wrelgnilation 11 Rets
Fr o va-y Foyagords Becroerum 260, Filectron Attaching fascs: Negative
tons
Sacnodar v Kavwc'q (aser Prgronizatio
IR NI 1878 IFES, REPRINTED MITH PERHXSSION
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DIAGNOSTICS AND INSTRUMENTATION)

veltage)

AN INTERNATIONAL COMPARISON OF HIGM VDLTAGE CAFAC!VOR CALIBRATIONS
W.E. Ancersor, R.S, Davis, 0. Petersons and re
¥ationul Bureau of Standards. Washinpton, DC
frnal repv. ($1/1978).
Avs .ab ' 1ity PB-296 1164287
NTIS

The suitabil:ty of & commercially available,
Compressec-qgas- nsulated, high voltage capacitor for precise
measurpmert of ac voltages has been exom:ned by national laboratories
tn the U.S. A. and CanaZa. The vcltage, temocraturc., and pressure
doponce~ces and the mechenical stability of the cepacitor were
determ-red [t was found that. by taking proper precautions, the
dev120 s competitive with other methods. As & result of this
research, it was &.32 found that high voltage capacitsnce
Tedsurerents at the *wd lpkeorstorres involvad are in agrgemant.
Prioccry ¥eywc-ds Snea:-tors Calibrat ng; Comparison; High Voltage;
tandards
S¢condary Keyuords Errrings; NTISCOWNSS
O strecut 2 Rastroctrcn PLR, IN JEEE llN‘VXVUYE OF ELFCTRICAL AND
L3 TRINICS ENCINETRS) TRAN\A’TVON ON POWER
ATU' AND TEMS PAS-97. N,
S1203. JULUAUS 78

157
P._RT MENZI2ATRRS)
fomle . omew
LRt I S HIC2 VOLTAGE, HIGK CUPPENT NANTSECOND PULSE GENERQATCP
Joas
Tohee Tt-cnics Ine, Stamford, CY neoc>

Th oceeanch Modu_ ate- Symno-ium., pp 1-4 (PA/I9TSY .
“rrenen the develznment 2f 3 high voltage, high

euProne, ~d vuisa carvrater of small volume, locw weight, end
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LENERGY CD"VEIS!ON, ELECTRICAL)
Charging C
COHVUYAVIUNAL PIOCEDURES FOR CHAIACTEIXZAY]ON OF HIGH VOLTAGE SPARK
CES

A. Scheeline, ®.J. Klueppel, D. H Colcmnn and J.P. Walters
1ty of MWisconsin, Madison, W[
d Spectroscopy, Vol. 32, No. 2, pp 224-238 (04/1978),

Metheds for sirulsting high voltage spark sources arq presented.
Complete brauck patterns are computed given the source parameters
s)mulation 13 sccomplished by the calculation of capacitor charging
current and voltoge 43 they relate to the output of the high-voltage
transformer. A relative arror of baetween 1 oand 5% is achisved when
the computations compared to the experimental results. 16 Refs

Primary Keywords: Spark Source: Charging Characterization, Simulation:
Numerical Calculation: Cacacitor Voltage: Charging

Waveform
1978 SOCIETY FOR APPLIED SPECTROSCOPY
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(SWITCHES, CLOSING)

{Vacuum Tubes)

A NEW DESIGN FOR A HIGH-VOLTAGE DISCHARGE TUBE

L.C. van Atta (1), R.J. Van De Groaff (1) and H.&, Barton (2}

(1) Massachusetts Institute of Technology, Cambridge, MA

(2) American Institute OFf Phyaics. New York., NY 10017

Physical Review. ¥ol. 33, pp 158-159 (02/1933

A descriotion is given of tests with a high voltage pulsa of
simple and rugged desig: The tube consists esentially of a filtar
cylinder extording between the electrodes and avacuated to & pressure
or 4E-8 mn N3 during operation. A potential of 300000 wvplts could be
maintained on 8 section of tuba 53 cm long. In spite of the fact that
the voltage was iniated by discharge there was no case of puncture. A
simpla clear-cut mechenism for the initiation of discharge in vacuum

(rrdependsnt of field currents) is given togother with confirming

imental svidence. On the basis there 's proposed & method of

n1ng the electrodes to prevent breahdown and permit the
application of extremely high voltoges to the tube. 3 Refs.

Primary Keywords: V.ctun Tube; Uniform F\ald 300 ®V Operating

ge: Breakdown Mecha
COPYRIGHT: 1933 AH‘RICAN PHYSICAL SOCIETY. R[PRINIED WITH PERMISSION
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(BREAKDOWN STUDIES)
{Vacuum, Electrical)

{50 MZ) AND DC ELECTRICAL BREAKDOWN OF VACUUM GAPS AND WITH
VARIATION OF AIR PPESSURE IM THE CANGE 1E-9 - 1E-2 TORR YSING OFHC
COPPER, MICKEL, ALUMINLM, AND NIOBI'M™ PARALLEL PLANAR ELECTRODES

R. Hackam and (. Altchen
University of Sheffield, Sheffiald, UK
Journal 0f Anplied Physics, Vol. 46, No. 2, pp 627-636 (02/1975).
Breskdown potentials of vacuum geps are messured over a wide renge
(14 prazxsure using both direct ond alternating (50 Hz) applied
voitage and employins four different electroda materisls. The air
p-@ssure s varied 1n the range 2E-9 - 2.5E-2 Torr for DC and 6E-7 -
¢.9%F-2 Torrs tor AC applied voltaga., OFHC coprer, nickel, sluminum,
and niobium are used to fahricate the slectrodes. It 13 found that
the peak AC breakdowr voltage 13 usually highar than the DC voltage
for » ?ived electrode separation end & fixed gas pressur Under
cartain cond-tions considerable improvement 1n the inau i
property of the gap can be obtained in sem vum. The improvement in
the breakdown valtage of the gan is considel le and can reach up to
82% 'n sore casss. Tre higher b~eskdown voltage 13 attributed to the
increased work function of the metal-gas adsorbate system. 62 Refs
Pri~ary Keywords: AC Breskdown: U7 Breskdown: Vacuum Broakdown: Gas
Breakdowr; Several Electrode Materials; veriable Gas
Pressure. Breakdoun Voltage Mecsurement
197% AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION

COPYRIGHT

4t

1544
(BREAKDOWN STUDIES)
(Vacuum, Electr
CATHODE- AND !NODE INDUCED ELECTRICAL BREAXDOWN IN VACUUM
T. Utsumi
Cornel]l University, Ithica, NY 14850
Journal Of Apolied Physics, Vol. 38, No. 7, pp 2989-2997 (06/1967).

The problems considered sre whether the breakdown that occurs
between two parallel-plane electrodes in a vacuum 13 an anode-induced
or tathode-inducud breakdown and what conditions datermine which type
of preowdown 13 dominant. The criticel anode pouer density for an
snoge- induced breakdown and the critical cathode currant density for
& cothode-induced breskdown were measured snd the experimental
results were comparad with predictions from theory of heat
conduction. An analysis of these experimental results led to &
critarion for determ:ning the type of breskdown that predominates as
a functicn of separation between electroces and of the thermal end
elect~ical conductivities of the materiel of the electrodes. It was
shown that there ware four distinct regions of sepa-ation: two
annde-'nduced reg-ons, ona cathode-inrduced regicn, and one transition
region of both types. 8 Rafs, o

Primar, Keywords: Parellal-piane Electrodes; Anode Initiated
Brnakdowq. Cathode Tnitiated Breskdowr: Trans
3ien; Criticol Pouer Density
COPYRIGHY: 1967 A“Erl”&“ INSTITUTE OF ®4YSICH, REPRINTED WITH
PERMISSION

CLCSING: SUX'CN’S» OPENING?
Gas Gars, Faterials
tl~ AR)UE ERDSION BY JPAPK DISCHARGES

F.L. Jeaes
Univpraity Collene »f Swansea., Singleton Park, Sweansea, Woles
-t sh Jeurnnl C4 App'ied Physics, Vol.l No. 3 op. 60-65 (03,/1950).

T ffusion and arace charge effacts are two important factors 1n
determ-nirg the s:xe of Qles*rocde hot spots. Tha author presants an
e<timcte of the area of cathode hot spots based or the phenomena and
orgd:ct that current densities of approximately 186 A/sa. cm. are
~os3 bie in short gaps. Electrode ercsion i3 then estimated using the
2rerqy halarce of these hot spots with an @auilibrium temperature
equa: to the boiling point of the electrode material. An @quatior is
set up to relate the volume evasorated per spark to the electrode
mater-al while ngglecting chemical effects. 15 Refs.

Primary Keywords: Electrode Erosion; Very High Current Densities;
lateral Seread; an!usion; Spsre Charge Effects

Secondary Kcywords: ffusion Equat:

COPYRIGHT: 1959 THE XNSII‘UTE OF PHYSICS
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(SUTTCHES, CLDSING)

(Gas Gaps, Material

EL ECTRODE EROSION IN PULSED WIGH-CURRENT DISCHARGES

G.S5. Belkin and V.Y. Kisalev

Order Of Lenin Fower Institute, Moscow

Soviet Physics-Technical Physics, Val, 11, No. 2 pp. 280-283 (0871966,

Experimental and theoretical results are pressnted releting

@lectrode srosion to total energy pPessed through the gap. The authors
ohta'n & formula for the amcunt of material melted st the electrodae
by assumirg a plane heat source at the electrode surface and
calculating Tix.t), an emperizally obtained constant is then used to
relate the amount of material eroded to that melted. Comparison with
experimant shows agreement to be good above a threshold current
defined by the avthors. 5 Refs

Primary Keywords: Flactrode Eresion: Molten Metal; Threshold Current:

N:vh Curren(
Secondary Keywords: Capacitor Bank Dischar
COPYRIGHT: 1946 AﬂERlCAN !NSTXTUYE oF PNYSICS REPRINTED MWITH
PEPMISSION

1558
C(SWITCHES, CLOSING; SWITCHES, OPENANG)
(Gos Gaps, Materials: Gas Gaps, Materials
ELECYRODE VAPOUR JETS IN SPARK DISCHARGES
C.M. Cundall end 4.D. Craggs
University ¢f Liverpool, Livarpool. UK
Spectrochimica Acta. Vol. 7 pp. 149-164 (12/1954).

The characteriatics of electrode vepor jets are reported.
Yelocities of propagation, luminosity, and total material removed
from the electrode are measured using framing comerd. Spectrometer,
and microbelance. Tha enode and cathode jets were anslyzed for
several voltages. currents, and electrode materials. 14 Refs.

Primary Keyuwords: Electrode Erosioni Luminosity; Matal Vapor Jets:
Gearetrical Considerations
Framing Photcgraphy; Spectroscopy
(956 PERGAMON PRESS (TD.

Secondary Xeywords
COHYRIGHT:
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{BREAKDOWN SYUDIE5)
(Gas, flectrical
E’»l'lYlUN OF THE SPECTRUM IN A SPARK DISCMARGE
5. Mandelstam
P<:. Lebedav Physics Inatitute, The Acadeny of Sciences of the USSR ,
0%C 0w
Spectrochimica Acta. Vol. 15 pp. 255-271 (01/1959),

This panar rerorts 8 hydrodynar:c theory of the excitation of
spectro 'n a spark channgl. The charne! 13 produced 1n 8ir and is
completely tonrzed., consiating mainly of coubly ionized nitrcgean. Gas
dersity 13 approximately 3.8 torr. lon and electren tamperatures are
appruvimately equal at 40.000-50,000 degree~ ctentigrade. 27 Refs.

Primary Foywords: fxcitatior Spectrum: Shock Wave: Discharga-Arc
annsttvnn Region

ctroscory
1959 P[QGIFBN PRESS

Sacondary Keywords:
COPYRIGHT :
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(BREAKDOWY STUDIES; INSULATION, MATERIAL)
fSurface Flashover; Solrd)
NEW DATA ON THE CREEP DISCHARGE AT THME SURFACE OF A DIELECTRIC
J.S. Brzosko. A. Konarzewsii. A. Wojewodzka, E. Zukowski end J.
Crudzinsk:
Bialystok Div. Warssw University, Bialystok, Poland
J Phys. D, Vol. 8, No. 14 pp L175-L178 (07/1975). )
Dialelctric samples 1mmersed 1n an intense electric field exhibit
a creap discharge 1n the gas near the dielectric surface. The authors
Aresent meoasuresents of the energy spectra of varying frelds with
nask values on the order of 1.0E} V/mm and a frequency of 50 Hz.
Orgonic glass and seigretta salt were used a8 samples. High energy
discharges were found *o occcur., 10 Refs
Primary Keywords: Creen Drscharge; High Enargy Diacharge: Lichtenberg
Organic Glass; Sergnette Sal

ure.
COPYRICHT: 1975 TV( ANSYIYUFE GF PMY3ICS
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C(BREAXDOWN STUDIES)
(Solid, Electrical)
ON THE THEORY OF ELECTRON MULTIPLICATION IN CRYSTALS
Seitz F.

Carnegie Mallan University, Pittsburgh PA 15213
Physical Review, Vol. 76, Ko % pp.1376-139) (11/1949).

The autzhors 1nvast gate electron multiplication in strong
eleztro-static fields by 1moort i1rvestiga®ron. Statistical velocity
fluctuationy and €en-electron interactions with non-polar lattice
vibrations are see~ to be impcrtant 'n electson multiplrcations. The
non-oole~ interacticn appmar to maxe differconces batwecr von Hippel
oo Frohlich breakdcwn critar 8 jess impartant than thought
praviously. 27 Refs

Primary Keywdrds: Elgctron Mylé'blication: Non-ocolar Cuuelingi

Statistical Velocity Fluctustions: lmport lonization
Secondary Keywords: tau2 Scitteringy: Pola- Crystals; Non-Polar Crystals
COPYRIGHT: 19649 AMERICAN PNYSIZAL SOCIETY

1562
(FAPTICLE BEAMS. [OK)
‘Paviews’

QVERVITW C©F HEAYY 10N FUSION PRCGPAM IN (5.5 A,

v Berkeley iLab, Rerkeley CA
. LBL—/ 579 (6219783,

NTTS

This reccrt prov des an overview of the Heavy len Fusion Program
inothe UV S, The puinn= bpgine with g shori summary of funding for
Heavy Inn Fyainn and rraceee: to ziscuss broefly the statae-o’-tre-art
1 Neavy ien drivers. Advantoges sro o scossed for fusion
soplica*ions. A aualitat-ve amtiription s ¢ ven nf :on accelerator
technnicgy. 0 Refs

Pr-rary Kevwords: Heavy Ion; Accele-ato- Systems Future Plans

1563
{AREAKDOWY STUDIES)
{Lighta-g)

RICO™MENDED PRACTICE FCR LIGHTNING SIMULATION AND TESTING TECHNIQUES
FCR AIRCRAFY
J. Phillpott

Culnam Lab, Abingdon. Oxfordshire, UK
UKAEA Report No. CLM - R 163 (05/1977).
Availabilrty: CLM-R163
Culham toboratory., Abingdon Oxfordshire, H.M. Stationery
office
This pacar is dosigned as a guide to simulating lightning effects
on aircraft. The prrcbable characteristica of lightning are presented.
along with parametaer ranges for duration of stroke, and total energy.
Weveforms ara Qrven far simulating the affects of lightning stroke on
arrcraft components ard systems with the most devaatating wavaforms
indicates 3 Refs.
Primary Keywords: Lightning Si:muletion: Current Ranges., Durption:
Simulation Hav-forms
Slcouaerv Yayuards: Rircratt La

cIPIRIG 1977 UK ATOMIC ENFRG‘ AJYNORITY
156%
(DIAGNOSTICS AND INSTRUMENTATION)
{Current
SHUNTS AND INDUCTORS FOR SURGE-CURRENT MEASUREMENTS
Park. J.M.

Journal Of Resgcarch Of The National Bureau Df Standards. Vol. 39. pp
191-212 (09/1947).

The spacial requirements that must be fulfilled by 8 shunt
intended to be used in surge-current measurements are explained. A
tubuler shunt with coaxial potent:al leacs that meats these
raquiramaents is doscribed, rnd factors affecting its design are
discussed. A theoretical darivation of the 'skin effect' 'n thia type
of shunt at high freouencies 13 given in one of the sppendices. The
advantages of using & mutual 'nductor for obtaining oscillograms of
the rate of change of current during & surge are outlined, end
seversl tvpes of mutual inductors developed especially for this
purpose are described. Theoretical derivations, given in the
sppendicas, indicatae that the concertric-tube mutual inductors
deacribed in this paper can be unhed to measure the high-fretsercy
components cf & current surge up to 70 Tegacvcles witn lass than 18
percart e-ror. Several shunts and mutual inductc-s of the desinns
dascribed in th's pacer were censtructed for use *n tha high voltage
laboratory at the National Burecu ot Standards. Therr comcloete
doscription and oscillograms showing results obtairned Wwith thaem are
inciuded. 7 Refs.

Primary Keywords: Pulse Curreat: Shwunt, Current Yransformar: low
Inductance; Cuaxial Shunt; Mechanical Force. D1/D-
Measurement

1965
(BREAKDOWN STUDIES)

t(Lightning)
SIMULATION DF LIGHTNING STRIKES TO AIRCRAFY
T.E. Jame~ and J. Phrllvot
Cul%em lab. Ab|ngdcn..0-!ordsﬁur., UK
UKAEZA Peport No., CLM - RI11 (05/1971).
Avarlebrirty: CtM-RI}
g:ihen Laboratory. Abingdon Berkshire, H.M. Stationery
e
The suthors report on a feasibility study of lightning testing of
aircraft. A deta:led description af the orobeble charactaristica of
lightning 18 presented. along wi'th probahle effects on aircra“t  The
desicn of & pulse generator required to success®ully simulate a
l'ghtn'np stroke is constderes 1n soma deta'l, with attent:on giver
to the waveshape of the initral cu-rent pulte. voltrge gradients
swept strokes, and constant current intermediate strikes. 60 Refs
Primary Keywordr: Lightring Simulatron;: Lightning Wavefarms; High
Voltnge Wave‘orm Generator
Secondary Keywords: Aircrast Damage: Test Requlat|ons
COPYRIGHT: 1971 UK ATOMIC ENERGY AHYNUVI

1568
(PULSE GENERATORS; PULSE GENEIAYDRS POWER CONDITIONING)
(Marx: LC. Pulse Forming Networ
THE PONER DENIND THE PULSE
N.T. Olacn

Maxwall Labs Inc, San Diego, CA 92123
Optical Spaectra, Vol. 10, No. 12 pp. 62-46 (12/1976¢).

This pave~ is a tutorial on the design ond operation of Marx
gene-ators, L-C genaretors., and oulse forming networks (PFN) for
ouTping pulsed gas lasers. Many basic design parameters important to
«l! apaplications are discussec, along with particular protlem areas.
The author stresses that the apeplication engineer should interface
closely with the designer to avoid potential problems with these
systems. § Refs.

Primary Keywords: Marx Generater: Blumlein; L-C Generetor; Pulse
Forming Network: Des:gn Considerations; Pulse
T~ansfnrnqr

Secondary Keywdrds: laser lca

CYPYRIAHT: 1676 OPTIZAL PJSLI‘NIN COMPANY
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(D GNOSTICS AND INSTRUMENTATICN)
Ll 5'E)AH"F(U"

TAL TITING UNIT FCR IMPULSE GENERATOR CONMTROL

R. Minchin ( ) ard T Frrpeli’ t2)

f1) Scuthern Electric Authority of Queansland, Brisbane, Quaeens'aend,
Aust=av @

2i University of Queensland, $t. lucia., Queensiand, Austrai
EET Troanssct:cns C» Powar Apparatss and Systems. Vol. ©AS-37, No. 3,
P 925-527 (05,1978,

This papa- descrites the des'gn and conszruction of an -roulse
generator control unit whrch vses the count'ng of predetermicad
~umners of 10 MH- oulses to fix precrsa tima zelays f0r the cort-o!
ot a high voltage impulse genorato- and 'ts associated recording
eauiprent. Facij tres for pcint on wave frring control arc a.%3
provided. Particular attention is paid to proolems arising from the
b:gh noi1se levels likely to ozcur in tha high vortage laboratory
environment, 2 Reofs,

Primary Keywaords: 10MHz Clock: 300 v Outnut Pulse; 1TL Components
18ms Interval: High Moise Environment
COPYRIGHT- 1978 IEEE., REPRINTED UITH PERHISSIDN
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(PULSE GENERATORS)
(Blumlein Linas)
KIGH AVERAGE POWER PULSER DESIGN FOR COPPER WALIDE LASER SYSTEMS
J.L. Pack, €.5. tiu, D.W. Feldran and {.A., Weaver
Westinghousa Research and Davelopment Centaer. Pittsburgh PA
The Review Of Screntific Instruments, Vol. 48, No. 8, pp 1067-1069
(C8/1977).

A circuit using two thyratrons is described which provides
alternating polarity, high-current pulses at pulse repetition rates
up to 20 kMz, suitable for operating copper halide lasers. Tha
crrcuit is a modification of & Bilumlein configuration 1n which two
networks &are charged in narellel and diacharged in series, providing
& voltage auadrunling effact when used with resonant charging. By
triggering the thyratrons seauvertially the current is reversed on
alternata pulses, which grestly reduces axia) cetaphoraetic effacts
and ertends the laser tube operating lifaetime. The cirguit can
deliver uo to 5 kil average rowsr at 1% kHz. 15 Rafs.

Promary Keywords: Binolar Pulse Generator; Bluml-nn Line; Resonant
Lhoarging; Thyratren, Rep-ra
COPYRIGHY: 1977 AH‘R'CAN INSTITUTE OF PN'SXCS. REPR!NYED WITH
PERMISSION

1593
CENERGY STORAGE, CAPACITIVE; ENERGY STORAGE, CAPACITIVE: PARTICLE
8Ea™5, ELECTRON)
(Cenpcitors, Systems: Generation)
MAGNETICALLY INSULATED AND INDUCTIVELY CHARGED CAFACITOR FOR THE
ATYAINMENT OF GIGAVOLT POTENTIALS
F. Winterbarg
Univers:*y of Nevada System, Reno. NV 89507
Nuove Cimento, Vol. 20B, No. i, pp 173-19% (03/1974).
The author describes e coaxial capacitor which could be charged to
& g:gavolt., The cevice employs magnet c insulation, but mo
suparconductors are necded. It cen be charged inductively and when
discharged produces an intenso electron beam. Scoling laus are
considered wrth A view towards & machine several meters n size. The
desran problems, encountared in choosing a power supply are slso
discusspd, 12 Refs.
Frimar, Yeywords: 'o-ondn) Coepacitor; Very High Voltage: Very High
€recgy; Magnetic Insulation: Inductive Charging
COGRYRIGHY 1374 SOCIEYA ITALIANA DI FISICA

1596
(ENERGY CONVERSION, ELECTRICAL: INSULATION, MAGNETIC)
{Transformars)
MAGHETICALLY INSULATED TRANSFORMER FOR ATTAINING ULTRAHIGH VOLTAGES
F. Winterberg
University of Nevada System, Las Vaegas, RV 85109
The Raview 0Ff Scientific Insiruments, Vol. 41, Neo. 12, pp 1756-1763
(12/1970) .
A high voltage transformer in which a high magnetic field inside a
Nard vacuum insuia against breakdown is propos The magnatic
f.ald ‘s gererataed by ectric curronts in high ¢
supaerconductors. Voltages up to 1E9 V may be attainable wrth such »
“ystem. A ract:fier ustng high magnatic fields cen transform the end
voltrge €rom AT to DC. Yhe energy output at the terminal of the
secordary coll can be extracted in the form of eithar an electron or
An ion beam through the use of the field emission process. Potential
spplications include (1) high erargy particle accelerators with basm
ntensitige maty orders of magnitude larger than ir conventional
& cele-ators or meson factories, (2) use 1n controlled thermonuclear
“ugion devices., and (3} cortinuous pumping of powerful lasers. The
feamibility of the system will dapmend upon dapressing the breskdown
perperdicuiar to the direction of the high magnetic figld. 5 Refs
Primary Keywo~ds anh Voltnqa Transformer; Haqnnt\c Insulation; 1E9 V
Cu i E-beam Gereration; Ion Desm Generation
CIPYRIGHT 1970 AF(R!CAN INSYIYU1E OF PHYSICS, REPRIN1ED WITH
PERMISSION
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1608
{BREAKDOWN STUDIES)
{Vacyum, Electrical)
ELECTRICAL BREAKDOWN AT VERY LOW GAS PRESSURES
J.W. Leech
Quaeen Mary College., London, UK
British Journal Of Applied Physics, VYol. 6, pp 107-109 (03/1955).

Gas discharge phenomens at the pressures vsed in varticle
accelerators d-ffer, 1n gaenarai., from those encountered in the normal
discharge, since they occur at the pressures for which the mesn free
paths of the gas particles are comparable with the dimensions of the
apparatus. [t is the purpose of this note to examine, in terms of
atomic collision data. two problems arising in connection with such
low prestzure discharges The first problem concerns the validity of &
preposed 1nteroretetion of an observed breakdown anomaly, the sccand
s to estimate at what pressure breakdown would pccur if it ware due
solely to ion'zing co.lisions 1n the body of the gas. & Rafs

Primary Kevwordsa: Lo Pressure; lLong Mean Free Paih. Elcctron
Scattoring; Paschan Curve Depart
COPYRIGHY: 1955 THE INSTITUTE OF PHYSICS, REPEIN'ED JI1N PERMISSION

1622

(PARTICLE BEAMS, ELECTYRON)

(Gengration)

PULSE ELECTRON ACCELERATOR TO EXCITE LARGE GAS VOLUMES

B.M. Koval'chuk, V.A. Lavrinovich, V.I. Manylov, G.A. Masyats and A .M.
Rybalov

Academy of Sciencaes of the USSR, Tomsk, VUSSR

Instruments And Excarimental Techniques, ¥ol. 19. No. 6, pp 1731-1733
(1271976).

Trans. From: Pribory i Tekhnika Ekiperimenta 6, 125-127

{Novemher-Dacember 1976)

The description and cnaracteristics of an electron accelerator to
produce nreronization in the active volume of a CU/sub 2/ laser are
oreserted. The ex't wirtow of the accele-ator 13 30 x 300 cm, the
dansity of the der‘ved electren beam 13 2 Arsq cm. for a 2E-6-sec
oulse cu-atron and 305-kev electron encrgy. 3 Raefs

Pr mary XKeywor~ds: E-beam Zencration: Fielo Emission Diode; Low Current
Qansity;: Large Area Emitte-; Pul+e Generator
CCPYRIGHY: 1976 PLEN.M FRESS. REPRINTED WI!TH PERMISSION

1629
IMPULSE GENERATCR SPECTRUM AMPLITUDE MEASUREMENT TECHMIQUES
J.R. Andrews
National Bureav of stnnd.rds. Washington, DC
Final rept. (01719
Availability: PD 266 3287657

Verious ttthnlques that have been used to calibrate impulse
atars and to measure apectrum amplitude sre surveved. A summary
riments comparing the various techniques is included. Tha NBS
! ent service for calibrating impulsc generatars is described.
Pr-m.ry Keywords: Pulse Genarators; Spectrum Anaiyzers; Calibrating;
Radiometers; Oscilloscopes; Electromsgnetic
Interference; Fourier Tranaformation; Measurement
Secondary Kaywords: Reprints; Spectrum Amplitude; Fast Fourier
Transform: NTISCOMNBS
Distribution Restriction: PUB IN JEEE TRANS. INSTRUM. MEAS. IM-25, R4
P380-386 DEC 7¢.

gen

1645

(PULSE GENEIATDRS)

{Blumlein Line

HIGH-VOLTAGE PULSE GENERATOR FOR T?ERTHO-HETER STREAMER CHAMBER OF THME
N

N.S. Glagoleva, v.D. Voledin, Yu. Lukstin'sh, M.I. Kozlov, Yu.A.
Kerzhavin, P.S. Kuznetsov, A.7. Matyushin, V.T. Matyushin. V.5. Pak,
N.S. Rudenko, V.I. Smetanin, V.I. Tsvetkov, A.A. Shatsnov., E.A
Shevchenke and A.F. Yudin

Joint Institute 0f Nuclear Research, Dubna, USSR

ln?:;uT-;gz And Experimental Techniques, Vol. 18, No. 5, pp 1439-1440

’

Trans. From: Pribory i Tekhnik, Eklp-r!n-nta 5, 99-100
{September-Detob

A Blumlein generator with a pulse length which iy con(rolllbln by
changing the middle cylinder of the shaping line i3 described. The
matching lead of the generator 13 35 ohm; the amplitude instability
of the output pulse is <% 1-1.5%. The gencrator is tested jointly
with a8 working streamer chamber which has two gaps of 30 cm each for
an output pulse length of 30.0 and 15.5 nsec. {xocerimaental results
obtained during the coursa of develoement and testing we presented.

ats.
Primary Keywords: Pulse Gengrators: Blumlein Line; Varisble Pulse
Duration: 35 Ohm Impedance: Ferformance Test
COPYRIGHT: 1975 PLENUM PRESS, REPRINTED WITH PERMISSION

52
" lPlgSENT CAPABILITIES OF THE NBS AUTOMATIC PULSE MEASUREMENT SYSTEM
-L. Gans
National Bureau of Standards, Washington, DC
Final rept. (01/1976).
Availebility: PB-264 3317087
NTIS

In 1972, N85 bapen development of en Automatic Pulse Messuremont
System (APMS) consisting assentislly of a minicomputer-controlled
wide nd sampling oscilloscere. The objective of tha work was to
produce a fast general purpose pulse waveform acaursition and
processing inatrument with spactral cepebilirty in tre freguency range
dc-18 GHz. The purpose of this paper 1s to recort the highlights of
work done on the APMS from eerly 1975 to present. The measurenent
epplications of the APMS now consist o toth publicly offered
caltbration services and in-house arpe-imentsl measurements. In the
first category, calibratinon services erg sva:iable for the folldwsing
physicel parameters: {a) Impulse generator spectrum amplttude; (b)
Wide-boand coaxial sttenuations/gain;: (c) Pulse generator transition
time. St1l]l in the experimental stage are measuremants involving
reflaction coefficiant end imp ce. group delay., pulse distertion.
end wide-bend antenna characte .

Primary Keywords: Pulse Anglyzers; Automation; Oscilloscopes; Pulse
Generstors; Measurement
Sacondery Keywords: Reprints; Spectrum dmolitude; NTISCOMNBS
Distribution Restriction: PuB. IN ISEE TRANS. INSIRUM. MEAS. IM-25, N&
P384-388 DEC J6.

1443
(PULSE GENERATO®S)
(Systems)
TWO TANDEM PULSE GENERATORS PROVIDE WAVEFORM FLEXIBILITY
3. Jecodsor
Caber Electronics Inc, Stamford, CT 06902
Electronics. Yol. &9, No. 11, pp 118-119 (05/1976¢).

The suthor propeses methods for producing complicatad waveforms
using two pulse generstors connacted 'n ser:es. paraliel or tandem.
Problems and possibilit es for each 36+ un are discussed. 0 Refs

Primary Keywords B pnimar Pylise: Svmnln Arrangement. Tandem
nngctica e a4 Tor-sct e Fa-5: al Connect-on

COPYRIGMY - 1974 HCG?AH HILL %
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({BREAKDOWN SVUD!ES)
(Vecuum, Elactrical)
ELEC)RICAl BREAKDDHN BEYWEEN METAL ELECTRODES IN HIGH VACUUM. I. THEORY
F.M. Charbonnier, C.J. Bennatte and L.W. Swanson
Field Emissron Corp, McMinnville, OR 97128
Journal 0f Applied Physics, Vol. 38. No. 2, pp $27-633 (02/1967).
A theoretical description of electrical breakdown across narrow
Qaps 1n high vacuum i3 presented under conditions for which surface
cleanliness, work functions, gup geometry, and cathode surface
roughnass are well defined. Two basic 'nitiating mechanisms are
consrdered: (1) thermal processes initiated at both the anode and the
cathode by the prebraeakdown figld-emitted electron current, and (2)
mechanical processes rasulting from yield of ona of the electrode
surfaces under the oction of electrostatic stress produced by the
electric field 1n the gap. In the case of thermal breaxdcwn
initiation, there exists & boundary between an ancde and &
cathoda-initiated arc which can be expressed in terms of the factor
gzmma by which the gross field in the gap is anhanced at the tip of
microscop'zc cathode brotrusions. Solution of the heat conduction
eaquation is given for the Qenersl case of DC or pulsa gan veoitages.
This leads to a distinction between threg ranges of pujse duration,
and for each region, & s mple snalyt cal expression is giver for the
boundary value gamma’/sub 0/ which separates cathode- and
snpde-i1nitiated breakdown. Based o~ the ccnaiderations presented
hare. some pract:icol limitations of several electrode materials are
@ ven. 2. Refs,
Primary Feywirds: Narrow Gap; Several flacirode Materials: Several
Geometrres; Ja-ieh.# Surface Reuvhnnss: Freld

E~‘55|on. Thor=atl "rocesses. Clectrostatic Straess;
iextroge De‘crmat onj
COPYRIGHTY: 1967 AHERI(AN INSTITUTE or PhYSlCS, REPRINTED WITH
PERMISSIOKN

1677
thSULATION. MAGHETIC)

MAGNETIC INSULATION AND MICROWAVE GEMERATION
E. Dtt and R.V. Lovelace
Cornell University, Ithaca, NY
Applied Physics Letters, Vol. 27, No. 7, pp 378-380 (10/1975).

A reiativistic self-consistent equlibrium is found for the
magnetic insulation of & diode for conditions where the voltage rise
time is long compared to the cvclotron pariod. Instability of the
magnetic insulation equlibrium ray allow high-power pulsed microwave
genaration in magretronlike configurations. If Refs.

Primary Keywords: High Voltege Diode: Magnetic Insulation
ln5t|b|l|t\os. Pulsed H|creu.v. Generetion;
netron-like Configuratio
COPYRIGHT: 1975 AHERICAN INSYITUTE OF PHYSICS. REFRINTED WITH
PERMISSION

1683
(PARTICLE BEAMS, JON)

(Generation)
PROGRESS IN INTENSE PULSED 10N SOURCES

S. Humphries Jr.

Cornell University, Ithica. NY 14850

Journal 0f Vacuum Science And Technology. Vol. 12, No. 6, pp 1204-1207
(12/1975).

The suthors considar the reflex triode as & source of ion beams.

The possbiitty of megnetic insulation, foil anodes. and virtus
cathodes are discussed, along with the affect on production
efticiency. Several experiments performed at Cornell on ion beam
preduction are reported. 23 Refs

Primary Neywords: Reflex Triode. Foil Anode; Virtusl Cathode; Magnetic

Insulation. High E€ficiency
COPYRIGHT: 1975 THE AHERICAN VACUUH SOCIETY

1684
(BREAKDOWN SYUDXES)
(Vecuum, Eluct al)
ELECTRICAL !PEAKDOHM BETWEEN gg;:lEElECYIDDES IN MIGH VACUUM. 1
€.J. Bennette, L.W. Swanscn cnd F.M. Charbonnis *
field Emission Corp, McMinnville, OR 97123
~ournp) 0f Applied Physics, Vol. 38, No. 2, pp 634-640 (02/1967).
Experiments were performed in order to test the validity of the
theory outlined in I. Significant theoretical parameters varied
axperimgntally included electrode material, slectrode geometry, and
applied voltage pulse length. Electrode materials chosen included W,
Mo. Cu, and Al, Gap spacings varied from s few tenths to & few
‘housandths of a centimater at gap voltages up to 30 kV applied
wr1ther centinuously ar in single pulses of 1 to 100 microsecond
duration. For all electrode materials axcept Al, thermal processes
arg the primary initiation mechanism, and experimental cbservations
agree with the theoretical predictions of 1. With electrode materials
of low tensile strength such as Al, the primary cause of electrical
bresidown is due to the electrostatic stress produced by the high
electric freld. & Refs.
Primary Keywords: Several Electrode Materials;: Several Electrode
Geomatries; Impulse Voltage; varisble Pulae lLength
COPYRIGHMY - 1967 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION

1692
(SWITCHES, OPENING)
(Elactroststic Confinement)
A SIMPLE HIGH-VOLTAGE OPENING SWITCH USING SPOILED ELECTYROSTATIC
CONFINEMENT
1. Alexeff and F. Dyer
University of Tennaasee, Knoxville, TN 37416

1SEE Transactions On Plasma Science. Vol. PS-8, No. 3, pp 163 (09/1980).

We have tnitirated and sustained & plasms discherge at pressures
weli below the Paschen minimum by trepping e@lectrons in orbits aund
8 posttively charged wire. Spoiling the traping process termin
tgond;schurqn and opens the circuit in spite nf high voltage app |.d
ofs.

Primery Keywords: Opaning Switch: Below Paschen Minimum; Charged Wi
Elnc!ron confvnomnnt Ground Wire;: Discharged Wire;

Electron Dy ffus
COPYRIGHT: 1980 IEEE. REPRINTED NITH PERMISSION
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(OREAKDOWN STUDIES)

(Vacuum, Electricel)
ELECTRICAL BREAKDOMN UNDER VACUUM CAUSED BY EVAPDRATION AT THE ANODE
.N. Slivkov

Sav;;thhysncs Technical Physics, Vol. 13, No. 8. pp 1131-1132
02/

Trans. From: Zhurnal Tekhnicheskoi Fiziki 38, 1385-1387 (August 1968

Vacuum insuletion works with strong &lectric fields €. so such

discharges have very high E/n, where n i3 vaeoor density. Under thase
conditions. the ewlectron energy is deterrined mainly by the potent:al
differenca through which the electron has passed, not by E/n. The
number of ionizing collisions 1ncreasas with n, and the electron
energy soon reachaes a value such that the ianization cross-section
sigma‘suh n/ falls &8s the energy increascs further. The gas discharge
is trerecore most likely tc a~'se in & comparatively small volume
d rectly at the anode, whare n is large. In this paper, this process
% coempsred with cther secondary processes previously constderad by
other wcrkers. 3 Ratfs.

Primary Keywcrds: Parallal-plene €lectrodes: High E/n. anh Elactron

Energv: Small Discharge Volume: The
COPYRIGHT: 1369 AMEPICAN INSTITUTE QF PHYSICS, REPRINTFU WITH
PEPMISSION
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(INSULATION, VACUUM)
0

PREVENTION OF ELECTRICAL BREAXDOWN IN S®ACECRAFT
F.W. Paul and D.R. Burrowbridge
Goddard Seprce Flight Center, Greenbelt, MD
1EEE Tronsactions On Electrical Insulation, Vol. EI-6, No. 3. pp
116-123 (09719710,

The methods for preverting electrical breakcown problems in space
flight are discussed The techniques tha* nave been evolved by
seve~al suzcessful users of high-voltage systems in space are given
in corside-able detas!. The furdamental elements are the avoidance of
hign elec*ric fields and the avo-dance of cr tical gas pressures.
Selectior of materinls, scrupulous cleasnnass, good machanicel design,
soli1d pctt ng or covplete venting, and freauent testing are the major
steps to success. 1 Rafs.

Primacy Xeywords: Vacucm Insulation; Cleanliness. Mechanical Design;
Ge ¢rical Considerations, Varying Gas Pressure
COPYRIGHT: 1971 XEEE. REPRINTED WITH PERMISSION

1715
CINSULATION, HAGNEY!C- ENERGY STORAGE., CAPACITIVE)
{; Capacitors
TYAIRHENT OF GIGAVOLT POTENTIALS BY MAGNETIC INSULATION
f. Winterbarg
University of Mevada System, Reno, NV 89507
Nature, Vol. 246, No. 543%, pp 299-300 (11/1973).

The author presents a design for a toroidal machina which can be
charged inductively up to one gigavolt. Magnetic insulation keeps tha
inner conductor serarated f-om the outer conductor. Application of
the machine to cortrolled fusion and ccllective 10n acceleration is
discussed. & Refs.

Primary Xeywords: Magnetic Insulation: Toroidal Zapacitor:. Very Righ

Voitagae: E-baam
COPYRIGHT: 1973 MACMILLAN JOURNMALS LTD.
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(SUXYCHES. OPENING)
Explosive Fus
NEIHORK FOR FASY COMMUTATION OF LARGE CURRENTS IN AN INDUCTIVE STORAGE
DEVICE

V.G. Artyukh, L.G. Lisenko and S.A. Smirnov
Academy of Sciences of the Ukreinien S5R. Khar'kov, USSR
Instruments And Experimentsl Techniques, Vol. 15, No. 1, pp 130-131
(0271972).
Trans. From: Pribory i Tekhnika Eksperimaents 1, 119-120
(Januasry-February 1972}

A netuerk for commutating a current of up to 25 kA by means of an
exploding wire is described. The instant of commutation is
established with an sccuracy of up to tenths of a microsecond and is
independent of the wire cross section and of the magn:itude of the
compensated current. 4 Refs

Primary Xaywords: Explod|nq Wire: Inductive Energy Storage: Switch
System; Triggerad Opening Switch
COPYRIGHT: 1972 ’LENUH PRESS, REPRINTED WITH PERMISSION

1727
(SWITCHES, 0?%?1"2) ol
Thyratron ectrica
‘ hvﬂgéNAN;éﬂ FOR NANOSECOND GRID CUTOFF OF HIGH-CURRENT DISCHARCES
- kaleinik
§°:|lz’Journal 0f Plasma Physics, Vol. 6, No. 1, pp 119-121 (02/1580).
Trens, From: Fiz. Plazmy 6, 206-210 (Janvary-February 1980)

Discharge currents of hurdreds of emperes can ba cut off in a fow
narcseconds by 8 9r1d in 8 thyra*ron with & cutoff davice (st ave age
current densities up to opproximately 1050 A/sa.cm  through the
grid). The density of the hydrogen piasma naear the grid just before
cutoff is eatimatad to reach 1E15 cm/sup -3/. The negotive potential
applied to the @rtd by the cutoff device is 1-2 &V dur-rg the cutoff.
The effactive ranges., evan at these high gr:d potentials. 18 much
amaller than the grid cell 'n a piosma of th's donsity, so that the
cutoff cannot be attributed to the effect of the grid potential on
the discherge. 9 Rafs.

Primary Keywords: Thyratron: Grid Structure. Curr.n’ Cutoff;, Diacharge
ontraction. Narose:and Time Sce
COPYRIGHT: 1980 AMERICAM INSTITUTE OF PHYSICS. FFPRl~|ED WItH
PERMISSION
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(BREAKDOWN SYUDIES)
(Vacyu~, Elect al)
MECHAN]SM OF DC ELECTRICAL BREAKDOkN BEYNEEN EXTENDED ELECTRODES IN

D K. Davies and M.24 Biondi
westinghouse Research and Development Center, Pittsburgh
Jourral 0f Applied Physics, Vol. 42, No. 8, pp 3089- 3107 (D7/197l)

A descriotion is given of vacuum breakdown between extended copper
electrodes 'n DC electric fields in terms of the relevant
etomic-collision processes. The thaeory is based on & modal involving
avalanche amplification of current 1n electrode vapor gencrated by
the svacoration of an anode macroparticle during 1ts transit to the
cathode. Calcultions are presentad of the dynamics, heating, and
evazoraticn ot tha macroparticle leading to the production of the
vapor medium in the interelectrode gap. The inferred copper vapor
dansity cdistribution accounts auart:tatively for the absorpiion af
resonance radiation measured just Prior to current amplificaticn in
the gep. Calculations of electron avalanche wmultiplication in the
vapor lead to predictions of b-eakdown conditions in agraement with
our observations. “he predicted size of the anode macroparticle wh.ch
initiates breakdiwn s, on the average, of the order of [ micren ir
diameter. ©5 Refs

Priomary Keywords: Coprer Electrodes: Extended €lectraces: D2

Breaxdcw~: Atomic-coll sion Process: Thec-y
COPYRIGHT: 1971 AMIRICAN INSTITUTE CF PAYIICS, REPRINTED WIThH
PERMISSION
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{INSULATION, MAGNETIC)
()

ON THE CONCEPT CF MAGNETIC INSULATION
F. Winterburg
University of Nevads System. Las Vegas, NV 39109
The Review 0¢ Scrertific Instruments. Vol. ¢3, No. 5. pe 814-81%5
(05/1972).

In 8 reply to & recent Note by Hirsch (Rev. Sci. Instrum. 42, 1371
{1971)], the smeveral conditions for tve feasiabirlity of magnetic
field insulation are presented. Thesc conditiors are quite similar to
those to be satisfied fo- the magnetic confinement of an elec.ron
cioud. 5 Refs.

Primary Keywords: Feasibility; Simple Geometry. Dust Particles
COPYRIGHT: 197:1‘“E AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION
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{SWITCHES, QPERING)
{Explosive Fuses)
COMMENTS ON THE LIQUID-METAL MODEL FOR THE CALCULATED ELECTRICAL
RESISTIVITY DF AN EXPLODING COPPER WIRE
A ). Greenfield and N. Wiser
Bar-Ilan University, Ramst-Gon, Israsel
Physical Review B, Vol. 1, No. 10, pp &4186-4187 (05/1970).
An argument 1s prescnted against tha use of a liauid-metal model
tn camouting the resistivity of an exploding wire, cajculations done
by the suttors show as much as an ordar of magnitude difference

between liquid-metal mode] predictions and exparimentsl data. 6 Refs

Primary Kaeywords: Exploding Wire. Liquid-metal; Pseudopotential;
Charge Distribution; Calculatlan
COPYRIGHT: 1970 AﬂYPACAN PHYSICAL SOCIEY

(BREAKDOWN STUDXES7
(Finnoﬂ\"g W
DDXNG HIRE PARTICLE SIZE BY LIGHY SCAYTERING MEASUREMENT
EN Hnber and D.D. Shear
Army Arament Resgarch and Davelopment Command. Aberdeen Proving Ground,

(4]
No. BRL-R-1403, 2ép (06/1’65)
Avail