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V  RESULTS OF MEASUREMENTS

A Febetron 706 Data

4

Figure 10 shows examples of potential measurements from the 706

with two different grid-material, end-target, and emission-plate

NEGATIVE IMBALANCE
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—» |®—20ns

{a) Al CRID, Be EMISSION PLATE,
Ta TARGET
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[}

POSITIVE IMBALANCE

— }4—— 20ns

{b} Cu GRID, Be EMISSION PLATE,
END TARGET REMOVED

~pe|  po—1ps

{c) SAME AS (a) EXCEPT CONTRACTED
TIME SCALE

FIGURE 10 EXAMPLES OF MEASURED OUTPUT VOLTAGE FROM FEBETRON 706

TESTS (RC > Ty

0o
o0






d from
U able copy-

Repf°d .
best avai

SA-1973-27

FIGURE 11 EXAMPLE OF OPEN-CIRCUIT DATA FROM
FEBETRON 705 (Cu grid, Al plate, Ta end
target)
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FIGURE 12 EXAMPLES OF MEASURED POTENTIAL PROFILES IN THE FEBETRON 705
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al AURORA PHOTON PULSE b) UPPER TRACE 5 MHz SIGNAL

dose 20 rad,
LOWER TRACE: NOISE ON RG-58 CABLE DIS
CONNECTED AT AMPLIFIER END

THROUGH AMPLIFIER

¢) BOTH TRACES

TREE NOISE FROM AMPLIFIER
ON 10:1 DIVIDER, NO INPUT (dose

(d) LOWER TRACE: DEMONSTRATION OF LONG
10 rad) DURATION (> 5 us) OF TREE EFFECT FOR
OPEN AMPLIFIER

FIGURE 14 NOISE-LEVEL MEASUREMENTS FOR AURORA TESTS



Figure 15 shows several traces of the potentials measured in the
grid/plate array at various spacings between the S-inch-separated
plates. The vertical scales given in brackets allow a reading of the
actual potential of the grids, taking into account the amplifier gains
and the small amount oif cable loss. Figures 15(c) and 15(d) are shown
to irdicate the total duration oi the measured signal, which is seen to
be greater than the Aurora pulse duration but less than the duration of
the TREE effect on the amplifier "Fig. 14(d)7. The magnitude of thes:

signals is seen to considerably exceed the TREE-effeci noise of approxi-

- >: 'r‘-—100 ns
{a) GRID 1 INCH FROM END TARGET {b) UPPER TRACE: GRID AT 3-INCH POSITION

LOWER TRACE: DIFFERENCE BETWEEN
GRIDS AT 3 INCHES AND AT 5 INCHES

—.-1 Ic—- 500 ns

{c) GRID AT 3-INCH POSITION, Pb TARGET (d) GRID AT 3-INCH POSITION
PLATE (dose = 6 x 103 rad) (dose = 7 x 103 .ad)
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FIGURE 15 GRID POTENT!ALS IN 6” CUBICLES AT ONE ATMOSPHERE
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Figurce 16 shows the potentials in the vacuum chamber for four
different pressures. In this chamber, the grid is centered between
plates separated by 2 inches. These potentials come closer to repro-
ducing the photon pulse shape than the 6-inch separation measurements

of Figure 15.

{a) PRESSURE = 0.010 torr {b) PRESSURE = 0.11 torr

{c) PRESSURE = 1.0 torr {d) PRESSURE = ONE ATMOSPHERE
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FIGURE 16 VACUUM CHAMBER POTENTIALS

Figure 17 shows that even a sensor made of solid aluminum foil
shows negligible charge-deposition effects. However, the solid tantalum
foil gives a strong positive-charge-deposition result, going off-scale

in the (expected) positive direction.

Electric field measurements were performed outside the double

4

cassette by taking the difference of open-circuit potential between

pairs of parallel grids. One pair, separated by one inch, was placed



fa) 2-mil ALUMINUM AT 2-INCH (b} 2-mil TANTALUM (upper trace only)
POSITION AT 2-INCH POSITION
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FIGURE 17 MEASUREMENTS WITH SOLID-FOIL “GRIDS” IN 4" CUBICLES

gh-dose region (3.5 x 10 rad) off to ‘he side of the hot spot,

upported on a dielectric stand. The potential’s are shown in Figure 18(a)

mmon=-mode- ection rata (
est e 1 non-radiation !
iditional rro oclated t
iring ti pii ] s I1though f{ox
3-foot-long leads were nominally parallel to equipotentials. A sSecend
ir of rids, inche ipart and connected to the cassette by leads
pp o feet ong, piaced 1in 1 er-dose area in a region
t t -shrouded lo ¢ sett e easurement adc
1S1n¢ r1ds ar 1 1 Figures 18(c) and 18(d) he difference.
hich looks qualitatively quite different from the other result, h
peak of bout 1000 olts or 3-inch separation, correspond 0 a peak
icld o bout 3 kv . \lthough this lue agred etter ith
theorctical predictions, the orientation of the 5-foot leads approximately
parallel to the Compton currents suggests more possible error in this

location, Figure 18(e¢) shows the difference measured by a 600-ohm balun
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transformer, giving a peak measured field strength of only 130 V/m.
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al POTENTIAL OF INDIVIDUAL GRIDS : DIFFERENCE IN POTENTIALS SHOWN
1-INCH SEPARATION (upper trace IN (a)

grid near source

POTENTIAL OF INDIVIDUAL GRIDS (dl DIFFERENCE IN POTENTIALS SHOWN
3-INCH SEPARATION (upper tra IN

gricd near source

(e) GRIDS WITH 3-INCH
SEPARATION, DIFFERENCED
THROUGH 600-.. BALUN

FIGURE 18 “FREE-FIELD"” MEASUREMENTS
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(al MONOPOLE POTENTIAL THROUGH (bl MONOPOLE FEEDING DIRECTLY TO
107 -L2-INPUT AMPLIFIER 50-{) CABLE

! ' !

! )

! !

! |

¢) GRID AT 4 in., THROUGH (d GRID AT 7 in.. THROUGH
107-{) AMPLIFIER 107-) AMPLIFIER
19 40

FICURE C1 COMPARISON OF MONOPOLE MEASUREMENTS WITH GRIDS
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la)

GRID AT 4-in. POSITION, FEEDING
DIRECTLY TO 50-{! CABLE

ic)

FIGURE

e (

GRIDS AT 4 in. AND 7 in
THROUGH 600-{] BALUN

., DIFFERENCED

{d)

(b} GRID AT 7-in. POSITION, FEEDING

DIRECTLY TO 50-{) CABLE

GRIDS AT 4 in. AND 7 in., DIFFERENCED
THROUGH 78-{) TWINAX CABLE
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C-2 MEASUREMENTS WITH GRIDS CONNECTED TO LOW-IMPEDANCE CIRCUITRY
o, 00, and 520 ohms. It s seen that for most of the pulse

urrent cre induced in direction opposite to the Compton

n r the two low-impedance loads The higher current at the
nd reasonable in of the higher plasma conductivity
U—’ ho ) t that 1d ine the plasma is part of the

ctin , current w bety hi ire and ground through
= I'h 1« o 11 on bottl nd vith tl} 520-0ohy

nation indicate that the line impe ¢ 18 Wk than 520 ohms
ictalled 1nvestigation o w=impedance result not

dea ithir COPi i thi Projod



D > NTO 50-4L LE
fa) SOURCE END (bl FAR END

: IIII’”!"‘I
SERFEER
TaEnEnEn

¢} SOURCE END S - id) FAR END

5-L1 TERMINATION
e} SOURCE END (f/ FAR END
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FIGURE C-3 LONGITUDINAL WIRE LINE, 21" LONG, 6” OVER GROUND PLANE
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