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FOREWORD

The guiding concept of this series hus been to provide high gquaiity bibiiographic accessibility to
a highly specialized body of literature-- the scientific results of research supported by the Air Force
Office of Scientific Research in university, industrial an® other laboratories worldwide. Among the
objectives have been compieteness, convenience and usefulness. Completeness has been sought by com-
prehensive iiterature searches performed by the Library of Congress staff. Convenience has been
provided by the kinds of indexes included, making it possibie to find citations by reference to contract
numbers, for exampie, in addition to authors, subjects and institutions. Usefulness has been in having
a separate channei for Air Force research, packaged for ready reference.

This bibliographic series has met these objectives. When it began, its only aiternative was not
doing it at all. Since then the Defense Documentation Center System, in conjunction with the Ciearirghouse
for Federai Scientific and Technicai Information, has broadened its services, has become largely auto-
mated, and is now in a position to assume many of the functions of this series. Thus it is possible to say
that while this series is desirabie its function is no ionger exciusive, Therefore this voiume, covering
the period 1963-1964, wiil be the last of the seriex to be issued. While the services of DDC and CFSTI
may not be as immediately accessibie as these voiumnes have been, it is believed that most of the users of
this series wili be able to meet their requirements by using them. Limited iiterature searches are
available from DDC, for exampie, at no charge to quaiified requestors. The public wili find that the
Clearinghouse offers somewhat comparabie services. laguiries may be directed to DDC, Cameron Station
Alexandria, Va. 22314 and to CFSTI, U.S. Department i Commerce, Springfieid, Va, 22151, Descrip-
tions of their compiete services are available upon request.

1 wish to extend to the Speciai Bibliographies Section of the Science and Technology Division of the
Library of Corgress the thanks of AFOSR and of users of AFOSR-supported research for a most competent
undertaking. darold Wooster deserves special credit for plannirg and guiding this series through the
tweive years of its existence.

William J. Price
Executive Director
Air Force Office of Scientific Research
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PREFACE

This is the seventh volume of a continuing bibllographic series, and includes within the limrita-
tions of the law of diminishing returns, abstracts and approximately fifty percent of all technical re-
ports, journal articles, bioks, symposium proceedings, and monographs produced and published by
scientists supported ix whole or in part by the Air Force Office of Scientific Research during tne calendar
years 1963-1964. Previois publicaticns in this series have been:

Vol. 1 (1950-1956), issued in 1961
Vol. II (1957-1956), issued in 1964
Vol. I (1959), issued in 1965
Vol. IV (1860), issued in 1966
Yol. V (1961), issued in 1967
Vol. VI (1962), issued In 1968
Vol. VIII (1965), 1ssued in 1969

The Air Force Office of Scientific Research supporis fundamental reseirch In the six major
scientific discipllnes: physics, chemistry, engineering sciences (subsuming electronics, mechanics
and propulsion), life sciences (both biological and behavioral, but not medical), mathematics, and the
information sciences. Thus the publications abstracted hereln are multi-discip’lnary, their common
link being task support by AFO3R.

Sources Searched

References, reports, and clues to the existence of reports were found by searching the indexes
and report collectlon of the Air Force Office of Sclentific Research Technlcal Llbrary, and the collectlon
of the Defense Documentation Center, Detailed searches were made of each contract file In the several
AFOSR Directorates. Due to funds and time limitations, the usual cover-to-cover searches of scientiflc
journals were excluded for the period 1963-1966,

Form and Entry and Arrangement

Inherent In the organizatlon «f thls book Is the concept of the reports within a contract as an unana-
lyzed monographilc serles, Reports are posted chronologlcally and/or alphabetically under contracts,
these in turn under departments or Liboratorles, and those under contractors. Thls does, in fact, provide
a rough subject grouping with the detalled subject index leading into clusters of like reports,

The abstracts are ldentifled bty item numbers and are listed under the numbers in the indexes, The
form of entry is, in general, that being used for DDC catalog cards i. e., source of the document; tltle;
personal author, if any; date; paglnation; report number; contract number; and accession number, The
chlef exception to DDC form of entry ls that the primary entry is by the parent organizatlon followed by the
name of the specific laboratory or important subdivision.




Availability of Reperts

The principal accession or control numbers, which indicate the locations of reports in collecticns
are:

AD ASTIA Document or Accessioned Document:
{avallable at DDC, Dr.fense Documentation
Center), Cameron Station, Alexandria,
Virginia 22314,

PB (Publication Board): for sale by the
Clearinghouse for Federal Scientific and
Technical Information (CFSTI), Fills
Building, 5285 Port Royal Road, Springfield,
Virginia 22151.

The fact that a report is abstracted in this book means that a copy of this report existed at the
time the abstract was written; it should not be construed to imply that either AFOSR or the Library of
Congress necessarily has a copy available for distribution. Those seeking reports should do so from
the cited agencies, not from AFOSR.

A detailed subject index, arranged alphabeticzlly, has been provided. In addition, there are
an AFOSR control number index and a personal author index.

Acknowledgements

Many people shared in the production of this volume, The wark has been fostered and nurtured
by the previous Commanders and Executive Director of Air Force Qffice of Scientific Research:
Brigadier Generals H. F. Gregory and B, G. Holzman; Colonels A, P. Gagge, Jack L. Deets, and
Ivan Atkinson; Dr. Kncx Milisaps and the p “esent Executive Director, Dr, William Price, During the
period of compilation of this volume (not the period of the literature covered) much of the responsibility
for documentation within AFOSR was transferred to the QOffice of the Assistant Executive Director for
Research Operations, Lt. Colonel Rarry Jaffers., He, his administrative assittant for documentation,
Miss Arlene D, Blose, and their intermittently faithful computer have been in iarge part responsible
for providing the AFOSR input in this volumne,

Library of Congress, protocol dictates the form and order of ackncwledgement of contributions
made by LC staff members to a bibllography. Formally, the credit lines read as follows:

"The bibliographic team worked under the guidance and leadership of Thomas C. Goodwin, Jr.,
Head of the Special Bibliographies Section, Science and Technology Division. The .nief workers on this
volume have been, Doris C. Yates, Norman G, Lamb, Marion S, Carr, and Phyllis M. Martin. A
special note of gratitude is due to the invaluable work in preparation of this manuscript, searching,
preliminary cataloging, and typing done by Marion S. Carr, Phyllis M, Martin, Lillie M. Frye, and
Beatrice T. Tseese, "

oot

HAROLD WOOSTER

Director of Information Sciences
Arlington, Va. Air Force Office of Scientific Researcn
June 1970
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1
Aarhus U. Mathematical Inst. (Denmark).

INVESTIGATIONS ON FLUCTUATIONS OF SUMS OF
RANDOM VARIABLES, by E. 8. Andersen. Technical
final rept. July 15, 1963, 13p. incl. refs. (AFOSR-
5251) (AF 61(052)42) AD 416361 Unclassified

Investigation has been made of the fluctuations of sums
of random varizbles X;, X,. Previous results have
been generalized on the random variables Hn connected
with this sequence, new results obtained on the validity
of the Arc-sine Law for independent not identically dis-
tributed random variables, a generalization of Spitzer's
identify cbtained, and a generaliration of the equivalence
principle cbtained. Furthermore Toeplitz matrices of
Laurent polynomials have been studied. For the growth
of the maximal order statistics of a sequence of 1nde-
pendent, {dentically distributed random variables a
"law of the iterated logarithm"” has been obtained,
(Contractor's abstract, modified)

2
Adelphi U., Garden City, N. Y.

A DYNAMICA L MODEL FOR KORDYLEWSKI CLOUD

SATELLITES, by F. V. Pohle. [1964] {3]p. incl.

diagrs. refs. (AFOSR-65-1358) (AF AFOSR-64-598)
Unclassified

Presented at the ATAA Astrodynamics Corf., New
Haven, Conn., Aug. 19-21, 1963,

Also published in ATAA Jour., v. 2: 1818-1820, Oct.

A dynamical model {s presented to explain the pair of
thin cloud-like satellites observed by Kordylewski at
each libration point of the earth-moon system. The
model assumes the existence of a small nucleus at the
stable L point and the existence of dust moving in the
region near the L point. The influence of the moon on
the dust particles can be ignored, and it {8 hypothesized
that the dust particles are held together in a cloud by
the interacting attractions of the nucleus and earth.

3
AeroChem Research Labs,, Inc., Princeton, N. J.

CHEMICAL SCAVENGER PROBE STUDIES OF ATOM
AND EXCITED MOLECULE REACTIVITY IN ACTIVE
NITROGEN FROM A SUPERSONIC STREAM, by A.
Fontijn, D. E. Rosner, and 8. C. Kurzius, [1964]
[11]p. incl. diagrs. table, refs. (AFOSR-4625)

(AF 49(638)300) Unclassified

Also published in Canad. Jour. Chem., v. 42: 2440-
) .

A quartz chemical scavenger probe has heen developed
to study the local composition of supersonic electrically
discharged gas streams. The probe samples the central
portion of a nonequilibrium jet and allows direct com-

>] <

4

parison with local measurement techniques (e.g., differ-
ential catalytic detectors) for determining active specles
concentrations. Active nitrogen from a Mach 3 stream
was sampled and reacted inside the probe with one of

the scavenger gases NO, NHq, ar CoHy at 18.8 mm Hg
and at an average temperature of 500°K. Limiting
values of the NO destruction rate and the HCN production
rate were observed; however, NH3 destruction exhibited
neo plateau, The observed maximum rate of NO destruc-
tion was 2.1 times as large as the NO flow rate at the
light titration end-point. This difference is attributed

to a reaction of NO, added in excess of the titration end-
point flow, with metastable electronically excited mole-
cules formed within the discharge zone. The converging-
diverging supersonic nozzle-glow discharge source used
in these experiments apparently delivers metagtable
excited molecules to the raction zone in a higher relative
concentration than do the more conventional subsonic
electrical discharge flow systems used for most previous
active nitrogen studies. (Contractor's abstract)

AeroChem Research Labs., Inc., Princeton, N. J.

5

CHEMICAL SCAVENGER PROBES IN NONEQUILIBRIUM
GASDYNAMICS, by D. E. Rosner, A, Fontijn, and 8.

C. Kurzius. Sept. 25, 1963, 3p, (AFOSR-65-2155)
(AF 49(638)300) AD 629248 Unclassified

Also published 1n ATAA Jour., 1864.

The scavenger rapidly and quantitatively reacts with

the unstable specles in the sampled gas to form one or
more stable products, which can then be amalyzed down-
sfiream by any one of a number of conventional techniques.

AeroChem Research Labs., inc., Princeton, N. J.

6

CONVECTIVE DIFFUSION AS AN INTRUDER IN
KINETIC STUDIES OF SURFACE CATALYZED RE-
ACTIONS, by D. E. Rosner, [1964] 18p. (AFOSR-64-
1884) (AF 49(638)1138) AD 450107 Unclassified

Alsgo published in ATAA Jour., v, 2: 493-610, 1884,

This paper reviews the current state of knowledge in
this area and outlines chemical kinetic and aerodynamic
applications of avallable theory as well as areas in
need of further development.

AeroChem Research Labs., Inc., Princeton, N. J.

ANALYSIS OF AIR ARC- TUNNEL HEAT- TRANSFER

DATA, by D. E. Rosner. [1964] [4]p. incl. diagr.

refs. (AFOSR-€4-2008) (AF 49(638)1138)
Unclassified

Also published in ATAA Jour., v. 2: 945-847, May 1964,

Wethern has compared data on subsonic air arc-tunnel
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heat transfer to a water-cooled copper calorimeter

with the predictions of several limiting theorstical
models end concluded that the assumptions of chemically
frozen boundary-layer flow and a noncatalytic wall were
virtually exact for most of the conditions studied. Since
a copper surface can behave this way at stagmation
pressures and enthalpies approaching 1 atm and 104
btu/lbm, respe:tively, calorimeter catalytic activity
becomes an important parameter, particularly if effec-
tive heats of ablation or total enthalpies are subse-
quently to be determined from heat-transfer data obtained
at thermally significant dissoclation levels. In this
note, a direct procedure for estimating catalytic activi-
ties from such calorimeter heat-transfer data is {llus-
trated, and a prediction is made of the stagnation pres-
sure levels at which gas-phase atom rscombination
should magk the observed effscts of calorimeter surface
specificity under arc-tunnel conditions. Implications

of this result for materials testing, and factors govern-
ing the probability of atom rezcombination on metal and
metal oxide surfaces, are briefly ¢'scussed in the light
of recent kinetic observations,

AeroChem Research Labs., Inc., Princeton, N. J.

KINETIC AND AERODYNAMIC ASPECTS OF THE
OXIDATION OF METALS BY PARTIALLY DISSOCIA-
TED OXYGEN, by D. E. Rosner and H. D. Allendorf.
Semiannual progress rept. Nov. 15, 1963-May 15, 1964,
24p. (Rept. no. TN-61) (AF 49(632)1195) AD 438927
Unclassified

Using a resistance monitoring techniqus, the oxidation
rate of electrically heated molybdenum and tungsten
fllaments has been studisd over a wide range of axygen
atom concentrations and surface temperatures at flow
rates such that the observed oxidetion kinetics are not
falsified L, diffusional limitations. Partlally dissocl-
ated streams are produced in ths pressure range 0, 7-
10 Torr using a microwave discharge and O-atom con-
centrations are determined using the NOg light titration
technique. Under the conditions investigated the oxides
of molybdenum and tungsten latilize as rapidly as they
are formed and the unprotected metal is subjected to
direct attack by oxygen atoms. On molybdenum and
tungsten surfaces oxidation probabilities for atomic
oxygen are found to be higher than corresponding values
far molecular (diatomic) axygen by up to one to two
orders of magnitude, whereas the corresponding activa-
tion energies are considerably lower. Moreover, while
present studles of the pressurs dependence of the rates
reveal complex departures from simple ‘power-law
kinetics' for Ohattnck, the O-atom data reported
follow simple-first order kinetics.

Aerojet-General Corp., Azusa, Calif.

REACTION OF PENTABORANE AND HYDRAZINE AND
THE STRUCTURE OF THE ADDUCT, by H. V.
Ssklemian, R. W, Lawrence, and G. A. Guter, [1964]
11]p. incl. dlagrs. tables. (AFOSR-65-0895)

AF 49(638)1122) AD 615133 Unclassified

>3 <

Also published in Prog. in Astronaut. and Aeromaut.,
v. 15: 3b1-401, 1964,

Pentaborane and hydrazine react ina 1 to 2 molar

ratio in dilute cyclohexane solution at a measurable rate
by a first order process. The products formed are a
white insoluble adduct and one half mol of hydrogen gas
per mol of pentaborane used. At low concsntrations of
reactants, ths reaction is first order and zero order
reactions, The initial rate s independent of penta-
borane concentration and first order with respect to
hydrazine, This evidence indicates that there is a solu-
ble intermediate which loses hydrogen by a first order
process. At higher concentrations it is believed that
the solubility of the intermediate is exceeded and the in-
soluble portion then decomposed by a firat order process.
In all the solvents tried which did not react the adduct
was found to be insoluble. Thermal decomposition of
the adduct did not evolve all of its hydrogen even when
heated to 960°C.

Aeronautical Research Assoclates of Princeton, Inc., N. JI.

THEORETICAL AND EXPERIMENTAL INVESTIGA TIONS
OF THREE- DIMENSIONAL VISCOUS VORTEX FLOWS,
by C. duP. Donaldson, R. D. Sulllvan, and R. 8.
Snedeker. Fimal rept. Feb, 1963, 4p. (AFOSR-4619)
(AF 49(638)255) AD 407985 Unclassified

The research efforts carried out at ARAP during the
past 5 yr in the field of viscous vortex motions are
summarized. The work cited constitutes a rather ex-
tensive program of theoretical and experimental studies
of vortex motions in general and of three-dimensional
laminar and turbulent incompressible driven vortices
in particular. The theoretical studies fall into 3 general
categories: the first and most {mportant comprising
velocity distributions for steady laminar motion, the
second dealing with unsteady velocity characteristics,
and the third treating temperature distributions for the
steady motions first considered. An evaluation and
discussion of the sffscts of turbulence in real flows of
the general typ : under constderation is Included.

Aeronautical Research Associates of Princeton, Inc., N. J.

AN EXPERIMENTAL STUDY OF TURBULENCE IN A
DRIVEN VORTEX, by C. duP. Donaldson, and G. G.
Willlamson. July 1964 [44]p. incl. {llus. diagrs. refs.
(ARAP technical memo, no, 64-2) (AFOSR-64-1924)
(AF 49(638)1187) AD 609460 Unclassifted

Measurements have been made at 2 rotational speeds

of ths mean motion and turbulence levels within a
shallow vortsx chambsr that has a rotating porous wall
as an outer boundary. Very nominal levels of turbulence
(2 to 3%) were cbserved on the central plane of these
vorticss whils a significant portion of the nuss flow
through the vartex was observed to pass through the end
wall boundary layers. A fairly high level of turbulence
was thsn introducsd into this vortex chamber by means
of a grid of axially aligned bars at the outer rim of the
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vortex. This high level of turbulence was obs srved to
decay rapidly to a relative level of intensity ¢ about
6%, lndluusg that for tangential Reynolds nuiabers up
toat least 109, the flow with a drizen vortex is stable
with respect to the {ntroduction of turbulence. The re-
sults cbtained corroborate Kendall's findings, nemely
that the primary cause of the degradation of the per-
formance of a confined vortex is the leakage o mass
flux through the boundary layers on the end walls of the
vortex chamber.

11
Aeronautical Research Assoclates of Princeton, Inc,, N. J.

ENERGY AND MOMENTUM EXCHANGE BETWEEN
NONEQUIPARTITION GASES, by T. F. Morse. [1963)
8]p. incl. diagr. table. (AFOSR-64-0119) (AF 49-
638)1224) AD 430661 Unclassified

Also published in Phys. Flulds, v. 6: 1420-1427, Oct.

The energy and momentum relaxation of a nonequi-
partition gas mixture is considered, It is assumed that
each component of the mixture has a Maxwelilan dis-
tribution at a temperature Ty, with the peculiar velocity
of the Maxwellian measured relative to the mean ve-
locity of the ith specles. Fa the case in which a "dif-
fusion” Mach number is not too large, the results have
a particularly simple form. The calculetions were
carried out for the hard spbere, Coulomb, and Maxwell
force laws of interaction. 1t is also noted how these
results may be used to construct kinetic model equa-
tions for the case of hard sphere and Coulomb interac-
tion, in 2 manner similar to that proposed by Sirovich.

12
Aeronautical Research Associates of Princeton, Inc., N. J.

KINETIC MODEL FOR GASES WITH INTERNAL

DEGREES OF FREEDOM, by T. F. Morse, [1964]

[11]p. (AFOSR-84-0915) (AF 49(638)1224) AD 439868
Unclassified

Also published in Phys. Fluids, v, 7: 158-169, Feb,

A new model equation has been cbtained which permits

a kinetic description of gases possessing internal de-
grees of freedom. The collision term of the model equa-
tion {s related to the Wang-Chang and Uhlenbeck results
for polyatomic gases much in the same manner as the
Bhatnagar, Gross, and Krook model is related to the
Boltzmann collision integral. A modified perturbation
technique uttlizing the various time scales of the flow
situation has been employed in closing the equations of
change. From the model equation and its moments,
depending upon the ratio of a flow through time to the
inelastic relzxation time, one directly cbtains elther

the bulk viscosity as a term modifying the pressure
tensor, or a relaxation equation for the internal tem-
perature. The model also accounts for the contribution
to the heat transfer vector due to the presence of inter-
nal degrees of freedom. (Contractor's abstract, {n part)
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13
Aeronautical Research Assoclates of Princeton, Inc., N. J.

ON THE KINETIC THEORY OF A WEAKLY COUPLED
GAS, by G. Sandri, [1964] [2]p. (AFOSR-64-1029)
(AF 49(638)1224) AD 440983 Unclassified

Also published in Nuovo Cimento, Series X, v. 31:
TISI-JE&_——, Mar. 10, 1964,

The purpose of this note is to cast Bogolubov's original
approach in a form that exhibits transparently the con-
vergence difficulties. Constder a spatially homogene-
ous weakly coupled (ctissical) gas. The two-particle
carrelation !uncuai g 1s iptroduced as usual through
the definition g = Fé - Fl The expansion parameter
for the hierarchy of reduced distribution fuactions is

€ = /KT « 1 with nrd =0 (1) where o, and r, are the
depth and range of the two-body (central) potential, U,
&nd n 18 the mean density of the gas.

14
Aeronautical Research Assoclates of Princeton, Inc., N. J.

GLOBAL MASTER EQUATION - I, by G. Sandri,
[1963] [6]p. (AFOSR-64-1943) (AF 49(638}1224)
AD 450325 Unclassified

Also &Ellahed in Nuovo Cimento, Series X, v. 32:
» y 16, 1964,

A new master equation 1s derived very directly from
the Liouville equation, The validity of the new equation
does not depend on the details of the two-body potentlal
and constitutes therefore a considerable generalization
of the known results,

15
Aeronmautical Research Assoclates of Princeton, Inc,, N, J.

COLLISIONS OF THREE HARD SPHERES, by G.
Sandri, R. D. Sulllvan, and P, Norem. [1964] [3]p.
tncl, diagrs. (AFOSR-65-0554) (AF 49(638)1224)
AD 614294 Unclassified

Also published in Phys. Rev. Lirs., v. 13: 743-745,
c. ;%, 1084,

The orbits of 3 identical, classical rigid, elastic
spheres in otherwise empty flat Euclidean 3-dimensional
space have been analyzed. The phase-space domalns,
T, that correspond to the occurrence of n successive
bifary collisions have been determined. The T’y form
is precisely stated and illustraled, and the pro& that
T'5 1s empty 18 rigorously described.

16
. sronautical Research Associates of Princeton, Inc., N. J.

ON THE MOTION WITHIN FLUID GYROSCOPES, by
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M. Fieblg. Aug. 1964 [85]p. (ARAP rept. no. 62)
(AFOSR-64-1457) (AF 49(638)1262) AD 608703
Unclassified

The flow fleld which results from the disturbance of an
initially laminar, viscous, incomprsssible sink flow
through a cylindrical chamber is investigated. The
disturbance considered may arise sither from an im-
pulsive motion or a harmonic osctllation of the devics
perpendicular to its axis of symmetry. The results of
this investigaticn indicate th2 general behavior of the
response of the flow field within such a device over a
wide rangs of the governing parametsrs. In particular,
it 18 shown that the mean time- or phase-lag of the
motion is nearly identical with the inviscid transport
time, while the mean amplitude of the responss is al-
most proportional to the inverse distance from the axis
when the visco-geometric parameter {8 smaller than
101, Hence, such devices may possibly be used to
detect extremely small rates of rotation and may act
in a certain sense as excellent gyroscopes. (Contrac-
tor's abstract)

17
Aeronutronic, Newport Beach, Calif,

RESEARCH ON NON-EQUILIBRIUM PLASMA
PHYSICS, by 8. R, Byronand W, W, Lawrence. Final
technical rept. Jan. 15, 1963, 14p. incl. table, refs.
(Rept. no. U-1985) (AFOSR-4644) (AF 49(638)670)
AD 406471 Unclassifisd

An experimsntal study of shock waves produced in a
T-tube and & thsoretical study of elsctron-ion reaction
rates are summarized. Precursor ionization in the
T-tube was observed, but no conclusive evidence con-
cerning the source of the lonization was obtained. The
study of electron-ion reaction rates resulted in a de-
talled theory for the rate of three body electron-ion
racombination and radiative dscay in monatomic gases.

Comparison of this theory with published measuremsnts

in hslium, argon, mercury, and cssium shows very
good agreement. (Contractor's abstract)

18
Aeronutrontc [Newport Beach, Calif.]

REFLECTION AND S8CATTERING OF SOUND BY
FLAMES, by H. M. Wight, Nov. 30, 1964, 103p. incl.
{llus. diagrs. tablss, refs. (Rept. no. U-2931)
(AFOBR-65-04332) (AF 49(638)1106)
AD 812057 Unclassifisd
This report describes acoustic measuremsnts taken
with various laboratory flams systsms. Thsss in-
volved (1) determination of the acoustic scatterings
and attenuating characteristics of an open pramixed
propane fiame, (2) determination of the attenuation of
open solid propellant flames containing varying alumi-
num concentrations, and (3) determination of the
acoustic combustion noise emission charactsristics of
various solid propellants. The acoustic attenuation,
measured with a collimated sound beam propagating
through various open gas and solid propellant flames,
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was extremsly high. The observed attenuation coeffi-
clent was at least two orders of magnitude in excsss

of that attributabls either to classical viscous and
thermal conductivs losses or to molscular rslzxation
losses. Acoustic scattering measursments {ndiceted
intense lateral scattering to be the probabls cause of
the high attenuation. An acoustic scattering theory was
developed in conjunction with a postulated model for a
turbulent flame which pradicted attenuation coefficisnts
reasonably consonant with the experimental data. Tus
acoustic combustion noiss gsnerated by burning small
slabs of solid propellant possessed a continuous broad-
band spectrum of high amplitude. The spectra from a
variety of propellants usually peaked at frequenciss
below 50 cps. Measurable notse was cbservsd abovs
10 kcps. The noise spectra did not appear to depend
on either ths ambient pressurs level nor on the aluminum '
content of the propellants.

Aerospacs Research Associates, Inc., West Covina, Calif.

RESEARCH ON ENERGY ABSORBING STRUCTURES,
by D. L. Platus, P. J. Cunningham and others. Final
rept. Feb, 1963, 100p. incl. 1llus. diagrs. (AFOSR-
5071) (AF 49(638)1144) AD 402854; AD 415248
Unclassified

Thsorstical and experimsntal studies of convoluted

type structurss ars described. An incrsmsntal msthod
for pradicting the nonlinear large-deformation behavior
of two-dimensional convoluted strips is shown. Ths
method i8 applicable for slastic as well as plastic
stress-strain behavior of ths material. Ths rasults of
the two- dimensional amlysis are extended to an analysis
of 2 clrcumfersntially-convoluted cylinder which deforms )
into a conical shape. Tests on typical two- and three-
dimensional convoluted metal specimsns ars deascribed
and corrslations of thsoretical predictions with experi-~
mental results are shown, (Contractor's abstract)

Aerospace Regearch Assoclates, Inc., Wsst Covima, Calif,

RESEARCH ON ENERGY ABSORBING STRUCTURES,
PART I, by D. L. Platus, 8. Uchiyama and others,
Final rept. Feb. 1964, 63p. incl. {llus diagrs. rsfs,
(AFOSR-64-0154) (AF 49(638)1144) AD 432958
Unclassified

Amlytical methods for predicting the large deformation
behavicr of corrugated cylindrical and conical shell
structures ars prsssnted, and tests with simpls cor-
rugated specimens for svaluating ths thsorstical predic-
tions are described. Tssts on corrugated strips loaded
into the plastic range for svaluating previously developed
amlyses are described, and correlations with theoreti-
cal pradictions ars shown, A novsl bimstallic flexural
spring damper is described. Momsnt-curvaturs tssts
to dsmonstrate the behavior ars discussed and correla~
tions with thsorstical pradictions ars shown. (Con-
tractor's abstract)
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Agricultural Research Council. Inst. of Animal
Physiology, London (Gt. Brit.).

THE EFFECTS OF GUANETHIDINE AND MILD EMO-

TIONAL STRESS ON THE NORADRENALINE CONTENT

OF THE HYPOTHALAMUS IN THE CAT AND RAT, by

R. Dagirmanfian and M. Vogt. Apr. 1, 1863 [8]p. incl.

tables, refs. (AFOSR-4850) (AF EGAR-62-19)
AD 413766 Unclassified

Single injections of guanethidine 15 mg/kg 1. p. did not
lower the hypothalamic uoradrenaline in cats. In con-
trast, datly injections of 15 mg/kg s.c. over a 7 day
period consistently produced a decrease in the hypo~
thalamic noradremaline, Attempts to lower the hypo-
thalamic noradrenaline in rats after single injections
or datly injections of guanethidine were unsuccessful.
The hypothalamic noradrenaline content of the rat and
cat was not changed by mild emotional stress, such as
barking dogs on cats and immontility ar crowding on
rats.

22
Agricultural U,, Wageningen (Netherlands) .

PHYSICAL AND CHEMICAL STUDIES OF CHLORO-
PHYLL SYSTEMS, by E. C. Wassinkand G. H. M.
Kronenberg., July 1, 1863, 1v, incl. diagrs. refs.
(AFOSR-64-0105) (AF EOAR-62-30) AD 429765
Unclassified

This study 18 a continuation of work on properties of
pigment-protein complexes in purple bacteria. The
organism under investigation is Chromatium, strain D.

which recommendations have been made are: identifica-
tion techniques, data processing arrays, deep-hole and
ocean-bottom detection, magnitude/energy scale, noise
studies, seismicity, source mechanisms - explosions
and earthquakes, crugtal studies, thearetical studles,
hypo-center location and level of trained personnel,

Alr Force Office of Scientific Research, Arlington, Va.

CHEMISTRY PROGRAM REVIEW, FISCAL YEAR 19863,
ed. by A. Weissler, M. D. Sprinkel, and O. Rollins.
Dec. 30, 1863, 207p. incl. illus, diagrs. tables, refs.
(AFOSR-64-1003) AD 600623 Unclassified

Contents: Aerospace chemistry, by A. Weissler, New
methods and techniques, by W. L. Ruigh, Inorganic
chemistry, by D. W. Elliott, Chemical reactivity and
mechanisms, by A. J. Matuszko, Symposia, by M. D.
Sprinkel, Chemistry program statistics, by O. W.
Rollins, Reparts received in FY 63, by O. W. Rollins,
Current chemistry program, Projects completed in

Fy 1963, Summaries of completed projects, and Chem-
istry as a profession.

Alr Force Office of Scientific Research, Arlington, Va.

CHEMISTRY PROGRAM REVIEW, FISCAL YEAR 1964,
nd. by A. Weissler, M. D. Sprinkel, and 0. W,
Rollins. Nov. 1964, 180p. incl. dlagrs. tables, refs.
(AFOSR-64-1872) AD 609875 Unclassified

This report reviews basically the same topics covered
in item no. 24.

Owing to the fact that the culture obviously contained an
admixture, methods have been investigated for reisolat-

ing Chromatium from the culture. Isolation was 26
successful by applying high concentrations of diphenyla-

mine (DPA) in the culture medium, in which Chromati- Air Force Office of Scientific Research, Arlirgton, Va.
um appeared to develop much better than the admix-
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ture. Experiments perfarmed with the reisolated
Chromatium were compared with those cbtained with
other cultures. All listed Chromatium, strain D,

INFORMATION TECHNOLOGY AND THE INFORMA-
TION SCIENCES "WITH FORKS AND HOPE", by
H. Wooster. [1964] [16]p. (AFOSR-64-1897)

AD 608774 Unclassified

23 Presented at Conf. on Electronic Information Handling,
Pittsburgh, Pa., Oct. 8, 19864,
Air Farce Office of Scientific Research, Arlington, Va.
Electronic information handling 1s a rapidly developing
technology. It is parasitic upon, host to, and symbiotic
with many other technologies. Like all other technol-
ogles, it {8 presumably dependent upon a body of funda-
mental scientific disciplines and knowledge. Advances
in information technology can only come in three ways:
by specific R&D efforts in information handling per se;
by exploiting fortu'tous advances in ancillary tech-
nologies; and, by .mprovements in fundamental under-
standing. The emphasis of the paper is on the last of
these, with emphasis on epistemology, intelligent
automata, pattern recognition from visual to semantic,
self-organiration, and computer organization and
Programming,

RECOMMENDA TIONS ON RESEARCH IN SEISMOLOGY
FOR THE VELA-UNIFORM PROGRAM OF THE AD-
VANCED RESEARCH PROJECTS AGENCY. Apr. 22,
1963, 24p. (AFOSR-5290) AD 418036 Unclassified

P tsnr sy ot T

The Advisory Committee for Geophysics of the Alr
Force Office of Scientific Research has undertaken to
review the present state of research in support of the
Vela-Uniform program and to make recommendations
on future research. The present programs have been
guided by the 1858 recommendations of the Berkner
panel. This repurt summarizes the committee's
opinion on progress since 1959 and its recommenda-
tions for research, both basic and applied, needed to
further the objectives of Vela-Uniform, Areas on
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Afr Forr.e Office of Scientific Research, Arlingtca, Va.

SYIMBOLIZATION, TRANSFORMATION AND TRANS-

LA TION OF SCIENTIFIC INFORMATION, by H.

Wooster. [1863] [2]p. (AFOSR-64-2003) AD 451189
Unclassified

Also ished in Proc. Twenty-sixth annual meeting
e can umentation Institute, Chicago, Tl.
(Oct. 6-11, 1963), v. 3: 405-407, Oct. 1963,

In the course of reviewing 23 papers, the author dis-
courses on the personal mture of classification systems,
on thesauruses in general and particular, on ckolce of
index terms, on documentation centers, on languages
and grammars, and on ihe use of symbolic logic in
information retrieval,

28
Afr Force Office of Scientific Regearch, Arlington, Va.

THE INFLUENCE OF INERT AND CHEMICALLY
REACTIVE ADDITIVES ON THE MECHANISM OF
DETONATION IN GASEOUS MIXTURES OVER WIDE
RANGES OF INITIAL PRESSURE AND ADDITIVE CON-
CENTRATION, by B. T. Wolfson. 1964, 69p.
(AFOSR-64-2021) AD 450801 Unclassified

Presented at Spring meeting of the Western States
section of the Combustion Institute, Menlo Park, Calif.,
Apr, 27-28, 1964,

This study 1avestigates the effect of He, Ar and COy
addiitves on the mechanism of detonation in stoichio-
metric H-O mixtures over wide ranges of initial pres-
sures and additive concintrations, and attempts to de-
tarmine the validity of .he Chapman-Jouguet thermo-
hydrodynamic theory under these conditions. No
quantitiative conclusions can be made about whether
complete chemical and/or thermal equilibrium in the
Chapman-Jouguet plane was established, or to whether
the "frosen' or "equilibrium" product gas sound speed
is most correct in the real gas situation. Additives
retarded the ratv of attainment of stable detonation in
stolchiometric H- O mixtures. The stabilization rate
increased with increase in initial pressure and with
decrease in additive concentration, The rates appeared
to be closely assoclaed with the predetonntion lengths,
and the deviations between theoretical and experimental
values of detonation parameters.

29
Alr Force Office of Scientific Research, Arlington, Va.
CONVERSATION ON INDIAN LIBRARIES, by H.
Wooster. [1964) [i,. (AFOSR-65-0490) AD 614190
Unclassified

Also published in IASLIC Bull., v. 9: 122-126, Sept.

This article comments on a number of surface differ-
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ences between U. 8. and Indian library practices as
noted on a short trip to India. Topics covered include
social status of librarians, use of typewriters, humidity
control, leather bindings, U.8. use of Library of Con-
gress and Dewey Decimal Classification and cards as
contrasted with Indian use of Universal Decimal Classi-
fication, and the cataloging problems thereby created,
and dictionary vs classified catalogs.

Alr Force Office of Scientific Research, Arlington, Va.

THE R AND D ORGANIZATION'S FUNDAMENTAL
RESEARCH ACTIVITY AS A WINDOW BETWEEN
SCIENCE AND TECHNOLOGY, by W. J. Price.

Apr. 21, 1964, 14p, incl. diagr. (AFOSR-65-0864)
AD 616834 Unclassified

Presented at meeting of the Ninth Inst. on Research
Administration, Washington, D. C., Apr. 20-24, 1964.

The fundamental research activities of an R & D organ-
ization are presented as important both for providing
specific research results in areas of potential pay- off
for the organization and in providing a window between
science and technology. The need and potential for the
latter activity are inherent in the recognition that a
very large portion of the sclentific research on which a
given technology depeunds is always done by other organ-
izations. The discussion deals primarily with the
oppaortunities and techniques for providing this window.

Aflr Force Office of Scientific Research, Arlington, Va.

A WEB OF WORDS, by H. Wooster. (1963] [43]p.
incl. refs. (AFO&R-87-2809) Unclassified

Presented at Sixth Annual Institute in Technical and
Industrial Communications, Ft. Collins, Colo.,
July 8-12, 1963,

The author attempts to apply current notions in
linguistics and philosophy to the problems of technical
writing. Major sections are: the frame of reference;
words and word-books; words pius words make sen-
tences; sentences plus sentences make prose, Typlical
headings include: Gulliver the guilible, or linguistics
in Lagado; the definer defined; Aristotle was class
conscious; what your dictionary won't tell you; must we
write pidgin?; the mystique of sentencehood; it's art,
but 18 it pretty?; a sentence is & discrete fragment of a
correlation network of "thoughta" expressedas a
sequential linear array of symbols. The authar con-
cludes: 'T have found the concepts outlined in this paper
useful in understanding what I, as a consclous entity,
am trylng to do when I think and try to express my
thoughts in words. I claim no eternal verities. I make
only the claim of the pragmatist: 'At least for me, some-
times, it works'."

i
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32
Alabama U., University.

SUBMILLIMETER RADIATION FROM RELATIVISTIC

ELECTRONS. Final technical rept. May 3, 1963, 6p.

(AFOSR-4670) (AF AFOSR-61-68) AD 407120
Unclassified

A method for utilization of a bunched relativistic elec-
tron beam for production of such radiation at submilli-
meter wavelengths {5 reported. Inparticulir, the inter-
action of a bunched beam with the flelds propagated by
a corrugated cylindrical waveguide structure is being
investigated. Design criteria for the waveguide struc-
ture have been devised. ‘Cold radio-frequency tests
have been made on structures scaled to C-band, and
the results have been compared with theory. A struc-
ture scaled to 7.5 mm wavelength has been designed
and is being 2lectroformed.

33
Alabama U. [Dept. of Physics] University.

STUDIES OF SOLIDS AT LOW TEMPERATURES.

Final technical rept. Apr, 8, 1963, 23p. incl., dlagrs.

(AFOSR-4710) (AF AFOSR-61-43) AD 407671
Unclassified

Radical species which are stable only at low tempera-
tures are investigated by electron spin resonance and
optical methods. The initial compound chosen for study
was KHyPQy, the deuterated compound also being in-
cluded in this investigation. 50-kv x-rays produce
free radicals in this compound which appear to be com-
pletely stable at liguid air temperatures, but decay
rapidly above about 140°K. Complete orientation data
were taken on this compound about all three crystal-
lographic axes for both undeuterated and denterated
crystals.

34
Alabama U. Dept. of Physics, University,

TEMPERATURE DEPENDENCE OF THE PURE
QUADRUPOLE FREQUENCY AND SPIN-LATTICE RE-
LAXATION TIME OF p-DIBROMOBENZENE, by R. F.
Tipsword, E. L. Wilkinson, and W. G. Moulton.
[1964] [3]p. incl. dlagrs. table, (AFOSR-65-0180)
(AF AFOSR-63-288) AD 456566 Unclagsified

also published in Jour. Chem. Phys,, v. 41: 2854-
4058, Nov. 1, 1964.

The dependence of the Bx-"9 and Bx-81 pur e quadrupole
resonance frequencies on temperature in p-dibromo-
benzene were measured over the temperature range
4.2° to 77°K. The results are compared with the
Bayer theory, using values for the torsicnal fre-
quencies obtained from the Raman data for p-dibromo-
benzene. Good agreement with the theory is obtained
if both the low-frequency and high-frequency modes

are included in the calculation. The spin-lattice relax-
ation time of the resonance were measured in the range
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4,2° to 7.5°K ang the relaxation time was found to be
proportional to T¥ in this limited temperature region.
The experimental results are compared with the Bayer
theory.

Alpha Research Inc., Santa Barbara, Calif.

THE DYNAMICS AND AERODYNAMICS OF SELF-
SUSTAINED LARGE ANGLE OF ATTACK BODY
SPINNING MOTIONS, by J. E. Brunk. Final rept.
Feb. 1963, 1v. incl. dlagrs. tables, refs. (Rept. no.
63-1158-1) (AF 49(638)1158) AD 407183
Unclassified

Several aerodynamic mechanisms, which will sustain
large angle of attack body autorotative motions, are
examined. It is shown that autorotative motion can
result in a very large drag force, which may signifi-
cantly aid missile and booster recovery. A linear
theory, which satisfactorily predicts the near-steady-
state autorotative spin characteristics of quasi-axi-
symmetric bodies, is presented. The initiation of body
autorotative motions under both low altitude and re-
entry environments is investigated by a special six-
degrees- of-freedom trajectory program. The aero-
dynamic characteristics of cylinder-shaped bodies at
angles of attack near 90 degrees are discussed.

American Mathematical Soc., Providence, R. I.

SUMMER SEMINAR IN SPACE MATHEMATICS, by J.

B. Rosser. Final rept. July 1-Aug. 9, 1963, 33p.

(AFOSR-64-0723) (AF AFOSR-63-258) AD 612385
Unclassified

The Summer Seminar {n Space Mathematics was a joint
undertaking of the American Mathematical Society and
the Yale Dynamical Astronomy Institute, Thus, it
combined the third Summer Seminar in applied mathe-
matics with the fifth consecutive Dynamical Astronomy
Institute. The purpose of the Seminar was to provide
instruction, stimulation and cross-fertilization in the
subjects of dynamical astronomy, mathematics and the
physics of high speed flight. Mathematicians and
astronomers heard from leading advanced mathemati-
cians, astronomers and applied physicists on topics
which ut across the disciplines contributing to space
sclence. The first two weeks were mainly devoted to
basic courses which provided background material in
practical astronomy, elliptic orbits, basic fluid dy-
namics, variational calculus and the method of steepest
descent, dynamic programming, and the computer work-
shop 1In the second two weeks, in addition to basic
courses in Lagrange- Hamiltonian-Jacobi mechanics
and computation procedures for differential equations,
special topics of interest in space activity were
stressed; included were artificial satellite theory,
orbit decay, the Earth-Moon system, gas flow models,
shock waves in very rare gases, and heat flow with
receding boundaries. The final two weeks included a2
great variety of advanced and specialized topics of
current interest in the space sciences.
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American Soc. of Mechanical Engineers, New York.

38

APPLIED MECHANICS REVIEWS; WADEX WORD
AND AUTHOR INDEX, VOLUME 18, 1863, by E. A.
Kipperger, H. Wooster and others. 1963, 627p.
(AFOBR-65-0728) (AF AFOSp-64-33) AD 621209
Unclassified

This second WADEX 1s based on 8,000 titles of
Applied Mechanics Reviews (AMR), Vol. 16, 1963, an
international critical review magazine, In WADEX,
titles are printed fully with author names, and as many
lines used as necessary (60 characters per line).
WADEX entry: word in title (except forbidden word) or
author's name. Alphabetically sequenced entries are
printed out of context. Werds are single words or
hyphenated word pairs or "Tagged Words" (TW). The
latter consist of significant "word compounds” {n which
one or more words are forbidden words. TW are
selected from the subject tndex authority llst of AMK
and hyphenmated words, from frequency list of wards of
previous WADEX. For more than one identical word
entries, titles are alphabetized according to first
author and for more than one 1dentical author euiries
are by reference number, which is printed in lNne with
the entry. Each entry is followed by block containing
year/month/AMR review number. Multiple entries
are listed only once per column. WADEX {s arranged
in 2 columns, both columns printed simultaneously
with dicticrary entries at top and pagination at bottom
by computer. After addition of 26 alphabetics,
"Compuscript” is the photo-ready copy with 6.5 aver-
age entry per paper including 1.5 for authors.

Amertean 8oc. of Zoologlsts, Chicago, Til.

LEARNING AND ASSOCIATED PHENOMENA IN
INVERTEBRATES: PROCEEDINGS OF A CONFERENCE,
Cambridge (Gt. Brit.) (July 7-9, 1964), ed. by W. H.
Thorpe and D. Davenport. London, Ballliere, Tindall
& Cassell, Ltd, [1964] 190p. incl, illus. diagrs.
tables, refs. (Animal Behaviour Suppl. no. 1)
(AFOSR-65-1685) (MIPR-84-3) Unclassified

Twenty papers on learning and ass oclated phenomena
in invertebrates are contained in this work. These
papers are (1) Learning, World Models and Preadapta-
tlon; {2) Paramecia, Plamaria and Pseudo-learning;

(3) Studies of the Behaviour of Paramecium aurelia;

(4) Behavioural Studies of the Coelenterate Hydrapiradi;
{5) The Behzviour of Sessile Coelenterates In R?lgﬁon
to S8ome Conditioning Experiments; (6) Adaptive Changes
in Cniderians; (7) Cannibals, Chemicals and Contiguity;
(R) Beraviour of Planaria in Instrumental Learning
Paradigms; (9) Learning in Planarians: Current
Status; (10) Learning in Annelids and Attempts at the
Chemical Modification of this Behaviour; (11) The
Learning Abilities of Nereid Polychaetes and the

Role of the Supra-oesophageal Gangiion; (12) Research
and Theory on Conditioning of Annelids; (13) Descartes,
Mechanistic Blology and Animal Behaviour; (i4) Re-
port of a Special Discussion on Planarian Learning;

(15) Learning and Movement 1n Octopuses; (i6; Dis-
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crimination Learning in the Octopus; (17) Release and
Orientation of Behaviour and the Role of Learning as
Demonstrated {n Crustacea; (18) Aspects of Orlentation
in the Diggerwasp Bembix Rostrata; (19) The Electro-
physiological Approach to Learning in Isolatable
Ganglia; and (2) Macromolecular Coding in Nerve Cell
and Embryo.

Amoco Chemlicals Corp., Seymour, Ind.

THE 8TUDY OF BUJRON PERCHLORATE AND RE-
LATED SYSTEMS, by R. A. Mosher, E. K. Ives, and
E. F. Morello. Final rept. Oct. 1, 1961-5Sept. 30,
1964, 23p. incl. tables, refs. (AFOSR-65-1055)

(AF 49(638)1105) AD 617941 Unclassified

The compounds BlelO P BCY(C104) g and B(C104)3
have been prepared by the reactions between BCla and
anhydrous HC104. They are extremely sensitive to
molsture undergolng rapid hydrolysis even at -78°C.
The compounds are also thermally unstable, where
BC1,C104 decompeses with evolution of chlorine,
801?0104)3 with evolution of chlorine and chlorine
heptoxide and B(C104)g with evolution of chlorine heptox-
ide. All 3 comp: s on decomposition give a residue
which contains B, O, and C104. The chloroperchlorates
also undergo disproportionatior ‘eactions by loss of
BCla, egpecially under vacuum aeatment. Density,
refractive index, molecular welght and surface tension
huve been determined for the boron chloroperchlorates,
Molar refractivity and the parachor were calculal J for
the chloroperchlorates and both give values which agree
cloaely with values for the postulated compounds. Heat
of hydrolysis was determined calorimetrically for
BCl,Cl04 and from this, a value for the heat of forma-
tion"was derived which agrees closely with a calculated
value. The chloroperchlorates give solld adducts with
(CH3)3N, the stability decreasing from BC120104 to
BC)(C104)p. The triperchlorate did not form an adduct
with trimethylamine but did form a somewhat stable
2dduct with nitronium perchlorate. The reaction of
some non-metal halides and anhydrous HC10 were
investigated briefly. The results are presented.

Antioch Coll. Behavior Research Lab., Yellow Sp-ings,

Ohlo.

VIGILANCE: A REVIEW AND RE-EVALUATION, by
H. J. Jer'son and R. M. Pickett. [1963] [28]p. incL
diagrs. table, refs. (AFOSR-64-0840) (AF AFOSR-
63-150) AD 438394 Unclassifled

Also published in Human Factors, v. 5: 211-238, June

Vigllance as 2 human factors area 1s concerned with

the fact that man {s much less capable as a detector of
signals under operational conditions than would be indl~
cated by laboratory measures of his sensory thresholds.
The area, which is obviously important for the analysis
of man's visurl capabilities in the operation of manned
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space systems, is re-examined wi‘“ the help of a theo-
retical model that introduces 2 de. ...n-theory approach
to the observing response phas he vigilance tasx.
After a critical review of th: _..ance literature, ex-
amples are presented of **: application of this approach
to the soiution of human factors problems of the sort
that might arise in manned space missions. The model
is also used to suggest the kind of research that would
make {t easier to predict field monitoring performance
from laboratory experiments. (Contractor's abstract)

41
Arizona State U. [Dept. of Physics] Tempe.

OXYGEN VACANCIES AND ELECTRICAL CONDUCTION
IN METAL OXIDES, by C. J. Kevane. [1964] [6]p.
(AFOSR-64-1230) (AF AFOSR-62-130)

AD 442809 Ynclassified

Also published in Fhys. Rev., v. 133: A1431-A1436,
Mar".pz, 1062,

Oxygen vacancies and their effects on electrical con-
duction in some metal oxides were considered through
an exact solution of the equilibrium relations between
oxygen partial pressure in the ambient gas and coacen-
trations of oxygen vacancies and conduction electrons
in the oxide, The mass-action law was assumed but no
state of ionization of oxygen vacancles was neglected,
Concentrations of electrons in conduction states and
total oxygen vacancies were considered. The results,
which possess considerable complexity not contained
in the nsual limiting-case solutions, were compared
with pertinent experiments.

42
Arizoma U., Tucson.

DOCUMENT SELECTION METHODS — A GENERAL

ANALYSIS, by J. W. Perry. [1063] [64]p. incl.
diagr. refs. (AFOSR-64-0562) (AF AFCSR-62-289)
AD 434403 Unclassifled

Also published in Readings in Speclal Librarianship,
e y H. S. Sharp. New York, Scarecrow Press,
1963, p. 507-573.

This paper shows how traditional indexing and
classifying methods relate to such recently developed
techniques as uniterm, computer searching, and the
1tke. First discussing the 'information explosion’ as
the natural consequence of increased emphasis on re-
search and development during the past few decades,
it then amalyzes the performance and requirements of
workable deep-indexing information retrieval systems,
Emphasis is on the application of logic to specify the
selection of pertinent documents from a universe of
pertinent and nunpertinent documeats rather than on
the hardware which is employed in such selection.
{Contractor's abstract)
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Arizoma U., Tucson.

PROBLEMS OF TRANSFERENCE OF MEANING IN
AUTOMATED TECHNIQUES, by J. W. Perry. [1964]
[18]p. incl. diagr. table, refs. (AFOSR-65-1169)
(AF AFOSR-62-289) AD 621354 Unclassified

Also published in Proc. Inst. Tech, and Indus.
Commun., Colorado State U., Fort Coilins, Colo.,
July 6-10, 1964, p. 96-114.

Applications of automated techniques to facilitate
transference of meaning present widely different prob-
lems which can be characterized in terms of various
barriers to communication, i.e., culture, symbols,
space, and time. Two questions are presented: (1) How
can logically defined automation techniques be applied
to advantage in dealing with communication problems
whose logical analysis remains only partial?; and

(2) How shall we conduct the analysis of communication
problems so that the results may provide the most
effective possible guldance in planning and applying
automation technique? Pragmatic answers to these
questions are sought through discussion of the four
communication barriers.

Arizoma U., Tucson.

ANALOG/HYBRID STORAGE AND PULSE MODULA-

TION, by G. A. Korn. [1963] [2]p. incl. refs.

(AFOSR-5178) (AF AFOSR-63-89) AD 416389
Unclassified

Alsgo published in [EEE Trans. Electron. Comput.,
EC-12: 411-412, Aug. 1963,

The advent of new very fast, digitally controlled

anmalog computers poses the requirement of storing and
reproducing samples of analog functions f(t) of length
TR, where TR is the duration of one iterat ve-computer
run (T =1 msec to 100 msec). While function storage
for the duration of a single computer run is already use-
ful for many iterative computation schemes, such as
the solution of integral equations, function storage for
an indefinite time period would be substantially more
desirable and would, for instance, permit table lookup
and storage of functions for use in later computation
cycles.

45

Arizona U., Tucson.

HYBRID ANALOG- DIGITAL RANDOM-NOISE
GENERATION, by R. Hampton, G. A. Korn, and B.
Mitchell. [1963] [3]p. (ACL memo. ne. 71) (AFOSR-
5179) (AF AFOSR-63-89) AD 416387  Unclassified

Alsgo published in IEEE Trans. Electron. Comput.,
Aug. %553.
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Random nolse generators for random-process and
statistical studies with analog and hybrid analog- digital
computers should produce noise signals whose ampli-
tude distribution, d-c unbalance, spectrum, and RMS
level is specifted within the computer-accuracy limits
0.1 to 6.5%). Inaddition, the notse must be free from
periodic components; noise samples must be uncorre-
lated for delays exceeding, say, one-thousandth to
one- ten- thousandth of a typical computer run,

46
Arizona U., Tucson.

A MASTER CONTROL CLOCK SYSTEM FOR A HYBRID
DIFFERENTIAL ANALYZER, by R. L. Maybach, E,
P. O'Grady, andJ. V., Wait. May 1963, 13p. (ACL
memo. no. 81) (AFOSR-5181) (AF AFOSR-63-89)

AD 414456 Unclassified

The control clock system which was developed as part

of the hybrid differential analyzer project is discussed.
In this system, machine computation proceeds in alter-
nate analog and digital computing intervals, The pre-
cise generation of these time intervals, and the command
of the solution read-out time are the principal functions
of the clock gystem.

47
Arizoma U., Tucson.

HYBRID COMPUTING SYSTEMS AND COMPONENTS,

by G. A. Korn, J. V. Wait and others. Aug. 1963,

124p. (AFOSR-5235) (AF AFOSR-63-89) AD 630198
Unclassified

This report contains 1962 Progress and ASTRAC IT
project, by G. A, Korn. A solid-state analog compara-
tor for hybrid analog-digital comparatars, by J. V.
Wait and R. L. T. Hampton. A simple solid-state
digital- to-analog converter for hybrid computing sys-
tems, by J. V. Walt and B. A, Mitchell. An interpola-
tion waveform generator for use in hybrid computing
systems, by J. V. Wait. Analog-hybrid storage and
pulse modulation. A hybrid/analog-digital one-parame-
ter optimizer, by B. A, Mitchell. Hybrid analog-
digital random- noise generation, by .. Hampton, G. A.
Korn, and B. Mitchell. A nonsaturating transistor
switch for analog/hybrid instrumentation and computers,
by T. A. Brubaker., Simple integrator-input addition
of hybrid variables, by E. P. O'Grady andJ. V. Weit.

48
Arizona U., Tucson.

A HYBRID ANALOG- DIGITAL DIFFERENTIAL
ANALYZER SYSTEM, byJ. V. Wait, June 1963, 141p.
(ACL memo no, 76) (AFOSR-5236) (AF AFOSR-63-89)
AD 479647 Unclassified

A true hybrid (parallel analog-digital) differential
analyzer, Ly combining many of the advantages of both
anzlog and digital systems, may be useful in applications
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where moderately high-accuracy real-time and faster-
thao-real-time computing 1s required, This thesis
covers the results of theoretical and experimental
studies of a hybrid computing system. A hybrid system
gains accuracy through the use of digital techniques;
analog (continuous) interpolation frees the hybrid system
of truncation and round-off errors. The system also
preserves most of the ease-of-programming features
assoclated with analog computers. These features
permit a hybrid differential anilyzer using only a few
digital bits and a moderate digital clock rate, to
achieve both an accuracy and a bandwidth or speed-of-
operation comparable to modern high-speed digital dif-
ferential analyzers.

49
Arizona U., Tucson.

A DELTA-SIGMA MODULATION SYSTEM FOR TIME
DELAY AND ANALOG FUNCTION STORAGE, by H.
Handler and R. H. Mangels. Jan. 1964, 41p, (AFOSR-
64-0392) (AF AFOSR-64-89) AD 434539

Unclassified

Modified delta modulation (delta sigma modulation) per-
mits magnetostrictive delay line function storage of
analog data with the significant advantages of pulse
regeneration with clock gated logic and relatively in-
expensive .conversion equipment., Five to 10 msec delay
lines with a 2 mc bit-rate accommodate analog signals
of up to 8 kc with phase shift below 2 degrees; total dy-
namic error is within 0. 2% of half scale up to1 kc. An
adaptive filter permits a further trade off of accuracy
for bandwidth during computation. This paper describes
the design of the delta-sigma modulation systems and
presents test resuits.

50

Arizora U,, Tucson.

A HYBRID ANALOG- IGITAL PSEUDO-RANDOM
NOISE GENERATOR, by R. L. T. Hampton, Jan. 1964,
45p. (AFOSR-64-0393) (Ar AFOSR-64-89)

AD 434556 Unclassifted

The design of a hybrid analog-digital pseudo-random
noise generator intended to replace conventional
random-notse generators in analog and hybrid computer
simulating is described. It is capable of producing four
esgentlally uncorrelated binary outputs from a single
25-stage shiftregzister. The length of the pseudo-
random output sequence ig 33, 554, 431 bits which is
equivalent to several thousand computer runs.

51

Arizona U. Dept. of Physics, Tucson.

IMPERFECTIONS IN METALS, by C. T. Tomizuka.

Final rept. Jan. 1, 1960-Dec. 31, 1962. Jan, 1, 1963,

13p. (AFOSR-4642) (AF 49(638)790) AD 408483
Unclassified
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The progress of research conducted under this contract
{s summarigzed. This research is either under way or
{s now completed and {ncludes (1) diffusion experiments
in pure noble metals under hydrostatic pressure, (2)
diffusion experiments as a function of temperature to ob-
tain the activation energy, (3) internal friction measure-
ments in o-brass type alloys, (4) tracer diffusion ex-
periments in alloys, and (5) resistivity increase of
quenched-in wires of noble metals under hydrostatic
pressure to obtain the activation volume of a vacancy.

Arkansas U. Dept. of Chemistry, Fayetteville,

ELECTRODE POTENTIALS IN FUSED SYSTEMS,
VIII. OXIDATION KINETICS OF SILVER IN SODIUM
CHLORIDE, by K. H. Sternand W. E. Reid, Jr.
[1064] [8]p. incl. dlagrs. tables, refs. (AFOSR-65-
0369) (AF 49(638)653) AD 611823 Unclassified

Also publighed in Jour, Phys. Chem., v. 68: 3757-
, Dec. 3

The oxidation rate of metallic silver {n molten sodium
chioride has been atudied as a function of oxygen partial
pressure and temperature (800-900°). The rate of
appearance of silver ions was followed by an e.m. {.
method. These ions are formed by: (A) the reaction of
with silver and (B) the reaction Ag + Na* = Ag* + Na.
The rate of (A) is a linear function of p~ _in the range

0<pg, s1atm. Forpg =1 at870°, r, =11.9x
1015, rg = 0.35 x 1015 atoms cm™2 sec™!. With in-

creasing time d[Ag*]/dt decreases because of the re-
verse of reaction A—the formation of metaliic silver
from Ag* and O"2 {ons—for which r AT =(r At rp)/

K Apozl/ 2, ‘where KA’ the equilibrium constant for (A),

18 8.3 x10°7 on the mol fraction scale. The general
differential equation for this system is derived and
numerically integrated. It is concluded that the rate-
determining step for (A) is the chemisorption of Oy,
which 18 hindered by an adsorbed layer of chloride ions,
and that for (B) charge trapsfer is rate-determining.

Arkansas U. Dept. of Physics, Fayetteville,

EXCITATION OF THE 2p LEVEL IN LITHIUM BY
ELECTRON IMPACT, by R. H. Hughesand C. G.
Hendrickson. [1964] [1]p. incl. diagr. table. (AFOSR-
65-2880) (AF AFOSR-62-159) AD 628427

Unclassified

Algo published in Jour, Opt. Soc. Amer., v. 54: 1404,
Dec. 1964, :

The excitation function for the 2p to 2s (wavelength =
8708A) line in the first spectrum of lithium was ob-
tained by observing this radiation from the interaction
reglon formed by a lithium-atom beam and a crossed
electron beam.
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Atlantic Research Corp., Alexandria, Va.

RESEARCH ON HIGH PRESSURE PLASMA PRODUC-
TION TECHNIQUES, by R. Friedman, L. W. Fagg
and others. Final technical rept. Feb, 1964, 1v.
(AFOSR- 64-1201) (AF 49(638)651) AD 443153
Unclassified

The sections of this report are entitled: Historical
Summary; Basis of Thermodynamic Calculations Per-
formed; Solid propellant source of cesium plasma;
Study of electron generation by solid propellant tech-
niques; A novel chemical system for generation of
electron-rich gases; and Spectrographic study of
chemically generated cesium plasmas.

Atlantic Research Corp., Alexandria, Va.

THE KINETICS OF THE THERMAL, HYDROGEN-
FLUORINE REACTION. I. MAGNESIUM REACTOR,
by J. B. Levyand B, K. W. Copeland. [1963] [4]p.
(AFOSR-64-0124) (AF 490(638)1131) AD 430673
Unclassified

Also published in Jour. Phys. Chem., v, 67: 2156-
2159, 1963,

’

The kinetics of the reaction of hydrogen and fluorine
in gaseous mixtures diluted with nitrogen have been
studied in a flow system at 110 in magnesium reaction
vessels. The effects of reactant concentrations and
surface area-to-volume ratio have been examined.
Some possible reaction mechanisms are discussed.

Austrian Atomic Energy Study Group. Dept. of Physics,

Seibersdort.

[A ROTATING CRYSTAL SPECTROMETER WITH A
MECHANICAL PRESELECTOR OF NEUTRON ENER-
GIES) Ein rotierendes Kristallspektrometer mit
mechanischem Vorselektor der Neutronenenergie, by
G. Quittner and C. Schittenhelm, [1968] [5]p. incl.
diagrs. (AFOSR-J1100) (AF 61(052)638) AD 421750
Unclassified

Also published in Atompraxis . 9: 281-285, July 1963.

A rotating crystal spectrometer for inelastic scattering
of thermal neutrons is described. A low energy of in-
coming neutrons, which is advantageous from the point

of view of resolution, requires some means for removing
higher-order neutrons. This {8 achieved by a mechani-
cal rotor preselector; some data concerning it are given
in the second part of the paper.
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Austrian Atomic Energy Study Group. Dept. of Physics,

58

Seibersdorf.

INTENSITY, BACKGROUND AND RESOLUTION WIDTH
IN NUCLEAR COUNTING EXPERIMENTS, by G.
Quittner. [1964] [7]p. incl. diagrs. (AFOSR-65-1371)
(AF 61(052)638) AD 622670 aclassified

Also published in Nuclear Instr. and Methods, v. 31:

’

Some formulas ars ceveloped for the evaluation of
nuclear counting experimsnts with regard to their sta-
tistical accuracy., Three tynes of measurements are
considered: (1) simple counting, (2) locatior measure-
ments, and (3) intensity distribution measurements.
Finally, the relation of the statistical uncertainty to
other sources of error is discussed briefly, leading to
the matching principle. Examples are drawn mainly
from the field of inelastic scattering of thermal
neutrons.

Avce Corp. Avco-Everett Research Lab., Everett, Mass,

59

CURRENT SPEED IN A MAGNETIC ANNULAR SHOCK
TUBE, by J. Keck, May 1963, 32p. incl. illus. diagrs.
refs. (Research rept. no. 152) (AFOSR-4910)

(AF 49(638)659) AD 407294 Unclassified

Also publisned in Jour. Quant. Spectros, and Radiative
Transfer, v. 3, Oct./Dec. 1963,

A paramstric study of the speeds of the current sheet
and center-of-gravity of current ina magnetic annular
shock tube has been completed. The parameters varied
include: (1) the drive current, (2) the polarity of the
inner electrodes, (3) the gas pressure, (4) the nature
of the gas, (5) the radius of the inner electrode, and

(6) the material of the inner electrode. The most
interesting result of the investigation was the observa-
tion of limiting speeds for the current sheet and center-
of-gravity of current of approximately 8 cm/mus and

3 cm/mus, respsctively. These spesds were not ex-
ceeded even under conditions where the magnetic prss-
sure exceeded the dyna.nic pressure by a factor of 10.
The most probable explanation of the limiting speed is

that it is due to the inertial drag of material ablated
from the insulator at the driver end of the shock tube.

Avco Corp, Avco-Everett Research Lab., Everett, Mass.

MHD CHARACTERISTICS AND SHOCK WAVES, by A.
R. Kantrowitz and H. E, Petschek, July 1964, 58p.
incl. dlagrs. refs. (Research rept. no. 185) (AF 49-
(638)659) AD 603951 Unclassified

A review of the theory of MHD characteristics and
shock waves is presented, Primary emphasis is placed
on a physical discussion of the three characteristic
modes and the jump conditions for the two types of shock

>12 <«

waves which can exist, Brief discussions of shock
structure, applications of the thsory, and ths rangs of
applicability of the continuum equations ars also given.
(Contractor's abstract)

Avco Corp. Avco-Everstt Research Lab,, Everett, Mass.

USE OF GUARD RING SHIELDS ON NEGATIVELY
BIASED LANGMUIR ION COLLECTION CURRENT
PROBES, by G. S. Janes and J. P, Dotson. Apr. 1964,
6p. (AF 49(638)659) AD 600473 Unclasstfied

The note describes a shielded ion collection probe that
provides a constant effective ion collection aresa. 1Itis
particularly useful when the plasma properties vary in
time or space,

Avco Corp. Avco-Everett Research Lab., Everett, Mass.

BASIC STUDIES IN MAGNETOHYDRODYNAMICS, by
R. M. Patrick. Final rept. Nov, 1964, 10p. incl.
diagrs. refs, (AFOSR-65-1207) (AF 49(638)1129)
AD 622701 Unclassified

In this investigation, the magnetic annular shock tube
(MAST) is developed and used to study plasma phenom-
ena important for collision free plasmas. Studies are
carried out to bring the MAST to a state of devslopment
where it will become an established research tool, It
is found that for a given shock velocity *»e shock tube
must have a minimum length and that r-: plasma must
be contained away from the walls of the tube, thisbeing
done by the use of magnetic flelds. The annulus ratio
and ablalion are also important considerations in suc-
cessful MAST operation. The plasma produced by the
shock wave is collisionless in that the mean free path
for ordinary collisions is large compared to the shock
thickness. However, the importance of collisions in
the shock front itself is not clear,

Avco Corp. Avco-Everett Research Lab., Everett, Mass.

MAGNETOHYDRODYNAMIC SHOCK STRUCTURE IN
A PARTIALLY IONIZED GAS, by E. T. Gerry, R. M.
Patrick, and H. E, Petschek. June 1963, 19p. (Re-
search rept. no. 153) (AF 49(638)1129) AD 414622
Unclassifisd

A study has been made of strong MHD shock waves in
partially ionized hydrogen, Dissipation due to slip be-
tween the ions and neutrals with the effects of viscosity
and heat conductivity have been included. Charge ex-
change processes control viscosity and ion slip. For
Alfven Mach numbers below 2.5, the dominant mecha-
nism is ion slip; for larger Mach numbers, the viscosity
is important, The measured light {ntensity riss time
and the electron tempsrature immediately behind ths
shock agree with theory. Behind the shock, msasured
electron temperatures are low. Elsctron temperatures
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are obtained by measuring the plasma soft x-radiation
using thin carbon folls as filters. (Contractor's
abstract)

.

Avco Corp. Avco-Everett Research Lab., Everett, Mass.

THERMAL CONDUCTIVITY OF ARGON AT HIGH
TEMPERATURES, by M. Camac and R. M. Feinberg.
Mar. 1963, 50p. (Research rept. no. 168) (AF 49-
(638)1129) AD 429757 Unclassifted

The infrared heat transfer gauge was used for end wall
measurements of the convective heat transfer from
argon behind the reflected shock. The thermal conduc-
tivity of neutral (unionized) argon was measured before
the ionization relaxatio~ time, and could be fit with the
temperature dependence T (0.76 + .03) over the free
stream temperature range from 20,000°K to 75, 000 °K,
corresponding to incident shock velocities from 3 to 6
mm/micro-sec. At later times, after the free stream
established equilibrium ionization, the convective heat
transfer rate remained the same as the initial neutral
argon rate. Theoretical predictions of Fay and Kemp,
assuming equilibrium boundary layer conditions, are
20 to 30% below the experimental values. Also re-
ported in this paper are measurements of the {onization

64

times sehind the reflected shock, and these are in
agreement with an extrapolation of the Petschek and
Byron measurements behird the incident shock.

Avco Corp. Research and Advanced Development Div.,
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Wilmington, Mass.

EMITTANCE MEASUREMENTS OF SOLIDS ABOVE
2000 DEG C, by T. S. Laszlo, R. E. Gannon, and P. J.
Sheehan. [1964] [7]p. incl. illus. diagrs. refs.
(AFOSR-65-0164) (AF 49(638)1166) AD 611945
Unclassified

Presented at Symposium on Thermal Radiation of
Solids, San Francisco, Callf., Mar. 4-6, 1964,

Also published in Solar Energy, v. 8: 105-111, Oct.-
Dec. 1964,

A method of measur’1g the emittance of solids above
2000°C through the use of a solar furnace has been de-
veloped. Two techniques involving speclalized instru-
mentation for performing the necessary measurements
were {nvestigated. Initial experiments showed that both
techniques were suitable and that the specified instru-
ments were adaptable for making the required measure-
ments. (Contractor's abstract)
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65
Battzlle Memorial Inst., Coiumbus, Ohio.

HIGH-PRESSURE SYNTHESIS OF MOLYBDATES
WITH THE WOLFRAMITE STRUCTURE, by A. P.
Young and C. M. Schwartz. [1963] 2p. (AFOSR-
J1607) (AF 49(638)441) AD 427643 Unclassified

Also published in Science, v. 141: 348-349, July 26,
963.

A series of small cation molybdates, with the wolfra-
mite structure characteristic of the corresponding
tungstates have been synthesized at high pressure and
temperature. The high-pressure compounds revert to
the ambient pressure modifi~ations if heated in air at
600°C. (Contractor's abstract)

€6
Battelle Memorial Inst., Coiumbus, Ohio.

ON THE HIGH-PRESSURE FORM OF FeVOy, by F.
Laves, A. P. Young, and C. M. Schwartz. [1964]
[2]p. incl. tabie. (AFOSR-85-0766) (AF 49(638)441)
AD 617211 Unclassified

Also published in Acta Cryst. , v. 17: 1476-1477, Nov.

In this note evidence is presented that the atomic ar-
rangement of high-pressure FeVOy is similar to that of
ambient-pressure Fer04. Evidence is presented in
the form of comparing the indexing of high-pressure
FeVO, and the disordered wolframite FeNbO,, which

indicates that FeVO4 crystallizes in the disordered

wolframite type and that therefore vanadium would have
aiso in FeVO, the coordination number 6. The similar
structure of the two compounds offers an exampie of a
high-pressure oxide with the same type of structure as
an ambient-pressure oxide.

87
Battelle Memorial Inst., Columbus, Ohio.

THE ORIGIN OF DISLLOCATIONS DURING CRYSTAL

GROWTH, oy N. Albon. [1963] 7p. incl. diagr. refs.

(AFOSR-J1137) (AF 49(638)959) AD 421166
Unclassified

Also published in Phiios. Mag., v. 8: 1335-1341, Aug.

A mechanism is described requiring contact between
stepped crystai faces which can lead to the formation
of dislocations during crystai growth. The initiation
of disiocations during both nucieation and growth is
explained. Conditions under which the proposed
mechanism and others previously suggested are sig-
nificant are discussed quaiitativeiy in relation to rele-
vant experimentai observations. (Contractor's
abstract)
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68

Battelle Memorial Inst., Columbus, Chio.

69

70

INVESTIGATION OF ZINC BLENDE TYPE SEMI-

CONDUCTORS, by A. C. Beer. Cct. 25, 1963, 19p,

(AFOSR-J1352) (AF 49(638)959) AD 428335
Unclassified

The accompiishments are presented under 3 broad
categories, nameiy: (1) Research concerned with InSb,
which involves transport effects, high pressure phase
transitions, and studies of the kinetics of crystai
growth and related phenomena; {2) Studies of impurity
behavior in GaSb, which have shed light on the nature
of the residuai acceptors present in materiai prepared
under conditions conducive to achievement of highest
purity; and (3) Transport studies in GaSb, which have
revealed the importance of impurity states associated
with subsidiary conduction band minima. Implications
of the findings in these areas are discussed, and sug-
gestions for further work are given in certain instances.
(Contractor's abstract)

Battelle Memorial Inst. , Coiumbus, Ohio.

DiFFUSION IN SOLIDS, by A. E. Austin and F. J.
Milford. Finai rept. July 1, 1961 - Dec. 31, 1962.
Jan. 17, 1963, 3p. (AFOSR-4401) (AF AFOSR-61-
107) AD 295930 Unclassified

Previous investigations studied the diffusicn of nickel
into copper bicrystals, while the present experiments
have been concerned with the diffusion of gold into
copper bicrystals. The theoretical solutions and ap-
proximations were evaluated mathematically and the
results used for the anaiysis of the experimental data.
The case of surface diffusion in metal systems is com-
parable to that of grain-boundary diffusion in that
both involve concomitant volume diffusion. Therefore
experimentai and theoretical studies of surface diffu-
sion were initiated as an extension of those on grain-
boundary diffusion. (Contractor's abstract)

Battelle Memoriai Inst., Coiumbus, Ohio.

NOTE ON THE EVALUATION OF SOME FERMI IN-

TEGRALS, by M. L. Glasser. [1964] 3p. (AFOSR-

64-2347) (AF AFOSR-63-260) AD 452291
Unclassified

Aiso pubiished in Jour. Math, Phys., v. 5: 1150-1152,
ug. 1964.

Integrals of the form which involves the Fermi energy
are frequently encountered in the study of thermal and
magnetic properties of metals. A standard method for
estimating these integrals is to make the change of the
variabie and replace the iower iimit of the transformed
integral by negative infinity. The integration can then
be performed by closing the contour in the upper half-
plane. In this note a method is outlined by which
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asymptotlc expanslons can be obtained if the given
functlon involves roots or logarithms of E and the in-
tegrals evaluated explicitly if this 1s not the case. The
procedure is illustrated for several integrals selected
from the literature.

1
Battelle Memorial Inst., Columbus, Ohlo.

SUMMATION OVER FEYNMAN HISTORIES: CHARGED
PARTICLE IN A UNIFORM MAGNETIC FIELD, by

M. L. Glasser. [1964]4p. (AFOSR-64-1781)

(AF AFOSR-83-262) AD 449094 Unclassified

Also published in Phys. Rev., v. 133: B831-B834,
Feb. ;g, 1964,

Using a partlcular parametrlzation of paths, the non-
relativistle propagator for a charged particle in a uni-
form magnetic field 1s derlved by the Feynman meth-
od of summatlon over historles. It 1s shown that thls
sum is independent of the parameterizatlon as long as
the classlcal path is included. The result is used to
obtain the density matrix for the systems. (Contrac-
tor's abstract)

2
Bege, J. R. M. _o., Arlington, Mass,

THE CATENARY IN SPACE: FREE MOTIONS OF
FLEXIBLE LINES, by R. M. Langer. Final scien-
tiflc rept. Dec. 1964, 90p. incl. 1llus. (Rept. no.
6454) (AFOSR-64-2517) (AF 49(638)1327) AD 611429
Unclassifled

The nature and lmportance of the catenary in space
(flexible systems in one dimenslon) are dlscussed.
Equatlons of motion are developed in more complete
and universal form than ip the literature. The cate-
nary 1s described by means of a system of four, first-
order, quasl-linear, hyperbolic, partial differential
equations. The special circumstances are treated
where the first order system reduces to a standard
second order wave equatlon familiar in the literature.
The four characteristics of the hyperbollc system are
found and also the vectors which help formulate com-
binatlon variables sultable for the catenary problem.
Some special solutions are presented for interesting
catenary motions. A general treatment is formu-
lated in terms of integral equatlons for the full cate-
nary problem of planar motion with two independent
variables and four dependent catenzry parameters,
Extenslons to other novel problems are Indlcated.
(Contractor's abstract)

3
Bell Aerosystems Co., Buffalo, N. Y.

ANALYSIS OF TRAINING ALGORITHMS FOR A
CLASS OF SELF-ORGANIZING SYSTEMS, by J.

>15 ¢

Goerner and L. Gerhardt. [1964] 6p. incl. diagrs.
table. (AFOSR-64-2538) (AF 49(638)144)
AD 453790 Unclassifi

Presented at Third Symposium on Dlscrete Adaptlve
Processes, Nat'l. Electronics Conf., Chicago, 1l.,
Oct. 20-21, 1964.

In this paper, the n-dimensional vector approach is
extended and used to analyze basic types of training
algorithms. Certainly an n-dimensional space can
not be directly visualized, but n-dimensional vectors
and hyperplanes can at least be symbolized in a 3-
dimenslonal space. It 1s shown how this geometric
tool allows quasl visualizatlon of the network training
rules. At the same time, without the use of elaborate
mathematles, this method of analysis can be used to
determine the strength and weaknesses of the training
algorithms and the effect of memory element satura-
tion and imperfectlons.

Birmingham U. [Dept. of Chemlstry] (Gt. Brit.).

STRUCTURAL STUDIES OF LINEAR MOLECULES
BY MICROWAVE SPECTROSCOPY, by J. K. Tyler
and J. Sheridan. Feb. 1963, 19p. (AFOSR-4822)
(AF 61(052)241) AD 409439 Unclassified

Rotational constants were measured for several iso-
toplc forms of fluorine cyanide and fluoroacetylene.
Accurate bond-distances were computed for all the
halogen cyanides and for fluoro- and chloracetylene, by
the method of 1sotopic substitution at all atoms (ex-
cept F and I). The CF bonds In these compounds are
the shortest yet found. The CN distance is virtually
constant at 1. 159 A, The mclear quadrupole coupling
constant for N14 in fluorlne cyanide, -2.67 mc/s, is
the lowest yet measured for a cyanide grouping, The
dlpole moments of fluorine cyanide and fluorcacetylene,
from Stark effects, are 2. 17 D and 0. 75 D respectlve-
ly. Rotation spectra of molecules in excited bending
vibratlonal states were analyzed for fluorine cyanlde,
fluoroacetylene and cyanoacetylene. (Contractor's
abstract)

15
Birmingham U. [Dept. of Chemistry] (Gt. Brit. ).

MICROWAVE SPECTROSCOPIC STUDIES OF MOLE-
CULES, by J. Sheridan. July 18, 1963, 9p. (AFOSR-
5270) (AF EOAR-62-1) AD 417348 Unclassifled

A summary 1s given of the progress of microwave
spectroscoplc studies of the properties of several
molecules in the period Jan. 1, 1962 to Dec. 31, 1962.
Approximately 180 absorptlon lines were measured
for acetyl acetylene, fifty of which were assigned to
give accurate rotatlonal constants. A prellminary
analysls was made of the splittings due to internal
rotatlon of the methyl group. Work was begun on
deuterated species of this substance. Preliminary
values of the a- and b-components of the dlpole mo-
ment were obtained. About 100 lines were measured
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for trifluoroethylene, and work on a tentative assign-
ment was begun. Preliminary work an the linear
molecules iodo-cyanoacetylene and bromo-cyanoace-
tylene was also initiated in tbe period covered.
(Contractor's abstract)

6
Bolt, Beranek and Newman, Inc., Cambridge, Mass.

TRANSMISSION AND CODING OF INFORMATION IN
AUDITORY NERVOUS SYSTEM. Final rept. Jan. 8,
1962 - Feb. 14, 1964. Feb, 14, 1964, 57p. incl.
illus. diagrs. tables, refs. (AFOSR-64-0966)

(AF 49(638)1142) AD 600222 Unclassified

Research conducted on the electrophysiological as-
pects of the auditory nervous system, the neural ac-
tivity during learning, and the different stages of
alertness during sleep is outlined. Summaries are
presented for the following research studies: (1) Long
Duration Auditory Evoked Potentials in Man During
Sleep, (2) The Effects of Midbrain Lesions on Cortical
Responses to Acoustic Stimuli, (3) Differences in the
Functions of the Two Cerebral Hemispheres, (4) The
Use of Anatomical and Pbysiological Evidence in
Theory Construction, and (5) Temporal Pattern Dis-
crimination in Lower Animals and Its Relation to
Language Perception in Man.

m
Bolt, Beranek aad Newman, Inc., Cambridge, Mass.

EXPERIMENTAL PROCEDURES AFFECTING
EVOKED RESPONSES RECORDED FROM AUDITORY
CORTEX, by G. M. Gerkenand W, D. Neff, [1963]
11p, incl, diagrs. tables. (AFOSR-64-1161)

(AF 49(638)1142) AD 442798 Unclassified
Also publisbed in Electroencephalog. and Clin.
Neurophysiol. Jour., v. 15: 947-957, 1963.

Four pairs of surface to deep-cortex electrodes were
implanted in auditory cortex in each of 6 cats. Elec-
trocorticographic recordings were taken from the
electrodes before, during, and after all presentations
of 2 types of acoustic stimuli: a 4-sec train of clicks
at 4000/sec used as the conditioned stimulus (CS) dur-
ing conditioning, and a single click used as a test sig-
nal. The response evoked from auditory cortex of the
unanesthetized preparation by an acoustic stimulus

of abrupt onset is composed of a series of potential
changes. The cortical responses evoked by the CS
and by the single click were similar in form and mag-
nitude. Systematic changes in the evoked response
were observed during the preconditioning sessions.
Increases in the evoked respunse occurred during the
pseudo-conditioning sessions. During conditioning,

changes in behavior preceded changes in the evoked
response. (Contractor's abstract in part)
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8
Boston U. [Dept. of Mathematics] Mass.

EFFICIENCY OF THE WILCOXCN TWO-SAMPLE
STATISTIC FOR RANDOMIZED BLOCKS, by G. E.
Noether. [1963] 6p. incl. table. {AFOSR-4811)
(AF AFOSR-61-78) AD 436485 Unclassified

Also ‘E?lished in Jour. Amer, Stat. Soc., v. 58:
-898, Dec. 1963.

A measure is suggested of the efficiency of a ran-
domized block design for the comparison of 2 treat-
ments by means of a Wilcoxon-type analysis. It is
shown how the efficiency can be estimated from data
of a randomized block design. (Contractor's
abstract)

9
Boston U. [Dept. of Mathematics] Mass.

NOTE ON THE KOLMOGOROV STATISTIC IN THE

DISCRETE CASE, by G. E. Noether. [1963] 2p.

(AFOSR-J1530) (AF AFOSR-62-369) AD 427513
Unclassified

Als0 published in Zeitschr. Tbeoretiscbe und Angew.
€, v. T -116, 1963.

A simple demonstration of the conservative character
of the Kolmogorov test in the case of discrete distri-
butions is given. (Contractor's abstract)

80
Boston U. [Dept. of Pbysics] Mass,

WIENER-HERMITE FUNCTIONAL EXPANSION IN

TURBULENCE WITH THE BURGERS MODEL, by

A. Siegel, T. Imamura, and W, C. Meecham, 1963,

8p. (AFOSR-4750) (AF AFOSR-62-177) AD 408480
Unclassified

A method is presented which exploits the nearness to
Gaussiarity of velocity probability distributions in
turbulence, by expanding the velocity field function
about the Gaussian approximation, Many of the mathe-
matical manifestations of the method are such, that it
is hard to obtain physical insight into tbem. Hence,

a pilot project of a simplified nature is undertaken
which uses instead of the Navier-Stokes or MHD equa-
tions the Burgers one-dimensional model equation.
(Contractor's abstract)

81
Boston U. [Dept. of Physics] Mass.

WIENER-HERMITE EXPANSION IN MODEL TURBU-
LENCE AT LARGE REYNOLDS NUMBERS, by W. C.
Meecham and A, Siegel, [1964] 13p. (AFOSR-65-
0093) (AF AFOSR-62-177) AD 455784

Unclagsified
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Also published in Phys. Fluids, v. 7: 1178-1190,
Aug. 1964,

A Wiener-Hermite functionai expansion is used to
treat a random initial value process involving the
Burgers model equation. The nonlinear model equa-
tion has many of the characteristlcs of the Navier-
Stokes equation. It is found that the functional expan-
sion converges better the larger the separation varia-
ble in the correlation function (the nearer to joint nor-
mal is the distribution). To the present order, the
treatment is similar to a quasinormal assumption.
The computations show that the correlation function
quickly approaches an equllibrium form for quite dif-
ferent initial values. The power spectrum function ap-
proaches an equilibrium form also, where it falls off
like the inverse second power of the wavenumber,
(Countractor's abstract)

Boston U. [Dept. of Physlcs] M~ ss.

ANALYTICITY AND PHASE RETRIEVAL, by P,

Romanand A. S. Marathay. [1963] 13p. (AFOSR-

64-1013) (AF AFOSR-62-248) AD 441058
Unclassified

Also E‘J%Iished in Nuovo Cimento, Series X, v, 30:
452-1464, Dec. 16, 1963,

The general problem of constructing a spectrum from
the knowledge of the magnitude of its Fourier transform
is consldered. The questlon reduces to locating the
zeros of the analytic continuation in the upper half-
plane. 1t is shown that if the spectrum is real, the
continuation of the complex zeroes in the u.h. p. either
are on the imagimry axis or occur pairwise in a symn-
metrical position. I, in addition, the spectrum is
equal to or iess than zero, the zeros on the imaginary
axis disappear. This condition aiso leads to the re-
quirement that the continuation must be representabie
as a convolution of a function with itself. The analytic
properties of this function and the equations to deter-
mine it are discussed. Possible ways to obtain the
solution of the ensuing nonlinear eigenvalue problem
are suggested. (Contractor’s abstract)

Boston U. [Dept. of Physlcs] Mass.

A REMARKABLE CONNECTION BETWEEN KEMMER
ALGEBRAS AND UNITARY GROUPS, by P. Roman.
[1963] Tp. (AFOSR-64-1770) (AF AFOSR-63-385)
AD 449266 Unclassifled

Also published In Jour. Math., Phys., v. 5: 777-782,
June ;953.

One example of a connectlon between a particle alge-
bra and a2 semlsimple Lle group is long known: the
Dlrac algebra generated by n elements furnishes the
elementary spinor representation of the orthogonal
group in n dimenslons. This paper demonstrates a
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new kind of such a connection. It is shown that there
exists a unique connection between the Kemmer alge-
bra generated by n elements and the unitary group in
a space of n + 1 dimensions. (Contractor’s
abstract)

84

Boston U. [Nept. of Physics] Mass.

A NEW PHENOMENOLOGICAL SUPERMULTIPLET

STRUCTURE OF ELEMENTARY PARTICLES, by P.
Roman. [1964] 10p. (AFOSR-64-2341) (AF AFOSR-
63-385) AD 451927 Unclassified

Also published in Nuclear Phys., v. 57: 55-64, 1964.

Grouping together the known strongly interacting parti-
cles and resonances according to their spin value J
and disregarding isospin, a simple two-parameter
linear mass formula is found. One parameter charac-
terlzes each entire supermultiplet, the other varies
from subset to subset. This second quantum number,
together with isospin T, defines the hypercharge U
and 2 new quantum number V, such that when taking
also parity into account no dcZeneracy is left in the
scheme, The mass formula is refined to incorporate
isospin. A possible group theoretical background is
suggested, which is based on t.e group U4. The sym-
metry breaking terms are discussed on general
grounds. The possibility of incorporating electro-
magnetic and weak interactions is indicated. (Con-
tractor’s abstract)

85

Boston U, [Dept. of Physics] Mass,

THE ANGULAR DISTRIBUTION OF DELBRUCK
SCATTERING, by J. C. Herrera and P. Roman.
[1964] 10p. (AFOSR-65-0140) (AF AFOSR-63-385)
AD 455634 Unclassified

Also published in Nuovo Cimento, Series X, v. 33:
1657-1666, Sept. 16, 1964.

The gauge-invariant effective Lagrangian is quantized
and is used to form a transition matrix which then per-
mits the application of standard covariant caiculational
tools of quantum electrodynamics for the low-energy
range of vacuum polarization phenoraena. The new
technique is applled to the calculation of the differen-
tial cross-section, for arbitrary directions, of Dei-
bruck scattering. The result is exact in the low-
energy llmit. (Contractor's abstract)

86
Boston U. Dept. of Physics, Mass.

SPECTRAL FUNCTIONS AND LAGRANGIAN THEO-

RIES, by W, S. Hellman and P. Roman. [1964] [2]p.

(AFOSR-65-0822) (AF AFOSR-63-385) AD 616205
Unclassified




TTRw -

AIR FORCE SCIENTIFIC RESEARCH

Also %lllhed in Phys. Ltrs., v. 13: 336-337, Dec.
y .

In recent investigations concerning restrictions placed
on Lagrangian fleld theories, the positive definiteness
of the spectral weight function was found to be crucial
for the results obtained. This note indlcates that the
requirement of positive definiteness might be toc
strong. A model is considered of nucleons and plon3
with pseudo-scalar coupling and with the bare plon
mass (ug) set equal to 0. The ensuing discussion im-

plies that the conditlon of non-negativeness on the

spectral weight function 1s too strong for local Lagran-
gian theories.

87
Boston U, Dept. of Physlcs, Mass.

CONCERNING SPACE-TIME AND SYMMETRY
GROUPS, by M. E. Mayer, M. Y. Han and others.
[1964] [5}p. (AFOSR-85-0823) (AF AFOSR-63-385)
AD 616208 Unclassified

Also guuhed in Phye. Rev., v. 136: B668-B692,
Nov. 9, 5

Several theorems are proved which exhiblt the impos-
sibility of constructing nontrivial products of the Lor-
entz group with internal symmetry groups for some
physically interesting examples. It is also shown that
if the Lorentz group is replaced by the Galilei group,
qualitatively different results are obtained; a "linear"
breakdown of intarnal symmetry is possible.

68
Boston U. Dept. of Physics, Mass.

A THEOREM ON THE ZEROS OF CAUSAL TRANS-

FORMS, by A. 8. Marathay and P. Roman. [1964]

[2lp. (AFOSR-65-1754) (AF AFOSR-83-385)

AD 625557 Unclassifled

Also %llshed in Nuovo Cimento, Series X, v. 34:
- , Dec, 1, 1964,

A theorem is established which relates the zeros of
causal transforms belonging to the folded spectra
g'(w) =g(2Y3-v). For the case that the Fourler trans-
form ¥(r) can be analytlcally continued Into the com-
plex T-plane, the theorem states: ¥ y has a zeroat

T = 75, then the Fourier transform of g’(v), ¥', will
have a zero at the origo-reflected position 7' = 7,

A corollary follows: If g(V) is a real, non-negatlve
causal function with a cut-off, and if it has a sym-
metric shape about some frequency vg, then the zeros
of y{r) are symmetric in the complete r-plane with
respect to hoth the imaginary and real axis.
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Brandeis U. [Dept. of Blochemistry] Waltham, Mass.

EVOLUTION OF LACTIC DEHYDROGENASES, by
A. C. Wilson, N. O. Kaplan and others. [1964]
[97p. incl. diagrs. tables, refs. (AFOSR-65-1512)
(AF AFOSR-63-214) AD 623493 Unclassified

Also published in Fed. Proc., v. 28: 1256-1266,
Nov. -Dec. 1964.

Twenty-five lactic dehydrogenases were purified and
crystallized from varlous species. Several methods
were used to compare the structures of these enzymes,
including determinatlons of molecular wt, amino acid
compositlon, and fingerprint pattern. Lactic dehy-
drogenases in crude extracts of many other species
were investigated by measurements of temperature
stability, electrophoretlc mabillty, and catalytic ac-
tivity with coenzyme analogs. The quantitative mi-
crocomplement fixation method was used to compare
the structures of hemoglobins and of several other
proteins. The method is more sensitive to differences
in protein structure than are conventional, quantita-
tive immunologlcal methods. Single amino acid dif-
ferences among hemoglobins are easily detected by
this method. The method also provides an approxi-
mate measure of the degree of structural resemblance
between various hemoglobins of known seouence.
Microcomplement fixation was used to - :.amine the
rates of protein evolution. The proteii s studied were
Hy4and M4 lactic dehydrogenases, triose phosphate
deaydrogenase, glutamlc dehydrogenase, aldolase,
and hemoglobin, The results suggest that, in a given
species, all these proteins tend to change in immu-
nological structure at slmilar rates.

Brandeis U. [Dept of Physics] Waltham, Mass.

[TOPICS IN CLASSICAL AND QUANTUM AND MANY-
BODY THEORY], by E. P. Gross. Final interlm
rept. Jan. 1963, 4p. (AFOSR-4456) (AF 49(636)27)
AD 295833 Unclagsifled

Research concerns quantum theory of the many body
problem with particular application to liquid helium,
the interaction of nonrelativistic particles and quan-
tum fields, and classical kinetic theory of gases. Of
particular concern is liquid helium because it is one
of the simplest many body systems and yet has an in-
credible richness of behavior, It may in time become
the best understood many body system and serveas a
prototype for other studies. The pattern of investiga-
tion is (1) an understandlng of the qualitatively dis-
tinct possible ground states for a system of interacting
bosons (gas, liquid, solid, etc.); (2) characterlzation
of the possible excitations, i.e., phonon-roton spec-
trum, shear waves, vortices; (3) analysis of the ef-
fects of probes, 1. e., x-rays, inelastic scattering of
neutrons, foreign atom and ion behavior, etc.; (4)
statlstice* thermodynamlcs; and (5) kinetlcs of interac-
tions of excitatlons and the microscopic derlvation of
two fluid hydrodynamics.
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91
Brandeis U. [Dept. of Physics} Waltham, Mass.

INTERACTION BETWEEN GA'JGE VECTOR FIELDS,

by R. Arnowitt and S. Deser. [1963] 11p. (AFOSR-

64-0557) (AF AFOSR-63-366) AD 434311
Unclassified

Aiso pubiished in Nuciear Phys., v. 49: 133-143,
1983.

The interaction between massiess vector iields po-
sesses gauge invariance of the second kind and the
Maxwell field is considered. A discussion is given of
the special properties of gauge fields and of the defi-
nition of minimal electromagnetic coupling. The in-
consistency of minimal coupling for the systems in
question is reviewed. R is shown that while a particu-
lar non-minimai coupling is consistent for the fields
in question, even the latter becomes inconsistent in
the presence of other known charged fields. Thus such
fields as that of Yang-Mills or the baryon gauge field
cannot charge unless all other charged fields in nature
also form appropriate multiplets. (Contractor's
abstract)

92
Brandeis U. [Dept. of Physics] Waltham, Mass.

EXTERNAL SOURCES IN GAUGE THEORIES, by

D. G. Boulware and S. Deser. [1963] 11p, (AFOSR-

64-0794) (AF AFOSR-63-366) AD 436370
Unclassified

Aiso published in Nuovo Cimento, Series X, v. 30:
1009-1019, Nov. 16, 1963.

The notion of prescribed external sources is discussed
for gauge fields. Such sources necessarily obey con-
gervation laws which generally involve the fields
themselves. The implications of these conservation
requirements are analyzed for classical and quantized
vector multipiets and for general relativity. A num-
ber of the vector cource components may be pre-
gcribed independent of the fieid, The nonlocai com-
ponents cannot be eliminated from the theory by a
choice of coordinate frame and it is concluded that
externai gravitational sources are not useful in
anaiyzing the fields properties. (Contractor's
abstract)

93

Brandeis U. [Dept. of Physics] Waltham, Mass.
AMBIGUITY OF HARMONIC-OSCILLATOR COMMU-
TATION RELATIONS, by D. G. Boulware and S.

Deser. [1963] 5p. (AFOSR. 14-0795) (AF AFOSR-
63-368) AD 438371 Unclassified

Also ﬁlzlished in Nuovo Cimento, Series X, v. 30
-234, Oct. 10, 1963,

The possibility, first noticed by Wigner, that the
>19 -

form of the Hamiltonian together with the Heisenberg
equations do not imply canonical commutation rela-
tions for the harmonic oscillator variables, is re-
examined here. It is shown that this freedom of com-
mutation relations just expresses the known possibili-
ty of quantizing the system by Bose or Fermi (and
para-Fermi) statistics, and aitering the zero-point
energy. (Contractor's abstract)

Brandeis U. [Dept. of Physics] Waltham, Mass.

SPONTANEQUS SYMMETRY BREAKDOWN IN ; ¢
ELECTRODYNAMICS, by R. Arnowitt and S. Deser.
(1964] [3]p. (AFOSR-65-0818) (AF AFOSR-63-368)
AD 617239 Unclassified

Also %ushed in Phys. Lirs., v. 13: 256-258, Dec.
, 1964,

This note examines the possibility of spon‘aneous sym-
metry breakdowns in the electrodynamics of 2 origin-
ally identical charged fieids with minimai coupling.
The analysis provides a simple exampie of an interml
symmetry, SU(2), for which 3 possibilities arise: (1)
no spontanecus breakdowns occur and the vacuum state
possesses full SU(2) invariance; (2) a partiai break-
down occurs which will be seen to produce a mass
splitting out of 4 - e + y decay; and (3) fuii SU(2) break-
down occurs which will result, in generai, in allowed
u# ~e + ydecay as well as a mass splitting. Only
minimai gauge invariant interactions are involved,

and hence divergencies and cut off problems are
avoided.

British Columbia U. Dept. of Chemistry, Vancouver

(Canada).

REACTIONS OF Oy(1ag) AND O,(1Z;), by L. W.
Bader and E. A. Ogryzlo. Jan. 14, 1964, 11p. inci.

diagrs. refs. (AFOSR-64-2431) (AF AFOSR-63-158)
AD 453781 Unclassified

Also published in Discussions Faraday Soc., No. 37:
78-58, Jan. 1964,

A method of obtaining measurable concentrations of

excited oxygen for kinetic studies has been developed,
and a number of reactions of these excited molecules
are described. Evidence is presented for simultane-
ous electronic transitions in a weakly bound compiex
bhetween two 02(l ) molecuies resulting in emission

bands at 6340 and 7030A. The ptenomenon is dis-
cussed in terms of the association theory of gases.

96

British Columbia U, Dept. of Chemistry, Vancouver

{Canada).

HALOGEN-ATOM REACTIONS. 1. LUMINESCENCE
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FROM THE RECOMBINATION OF CHLORINE ATOMS,
by L. W. Bader and E. A. Ogryzlo. [1964][5]p. incl.
diagrs. refs. (AFOSR-65-0380) (AF AFOSR-63-158)

AD 611900 Unclassifled

Also publlshed in Jour, Chem. Phys., v. 41: 2926-
930, Nov. 1, 1964,

A spectroscopic study of an orange-red glow from the
products of electrlcal discharge in chlorine has re-

sulted in an identification of the emitteras Cly(A3n g, *).

A kinetic study has provided evidence for the formation
of excited molecules in this state by the preassociation

of 2P3 /2 chlorine atoms. Several detailed mechanisms
for the reactlon are discussed.

97

British Columbia U. [Dept. of Mathematics] Vancouver
(Canda).

THE CURRENT THEORY OF ANALYTIC SETS, by

D. W, Bressler and M, Sion. [1964] [24]p. incl.

refs. (AFOSR-4810) (AF AFOSR-62-261) AD 441468
Unclassifled

Also published in Canad. Jour. Math., v. 16: 207-
230, g%ﬂ.

In tlr's paper the outlines of the theosv of analytic s:*s
are described from the point of vlew o recent wori o
the subject. The emphasis 1s on a general topological
setting. Three Borel families, the fan ily of Sous! °
sets, and the family of analytic sets are introducet ~ad
relations between these families are discussed. Aj
proximatlon theorems and miscellaneous results ar.
given. Perhaps the best known of recent results 1s
Choquet's theorem in potential theory about the capa-
cltablllty of analytlc sets. Choguet’s theorem is con-
cerned with approximatlon from below. In many prob-
lems involving approximation from below the natural
family to consider 1s that of analytlc sets, not some
Borel family.

98

British Columbia U. [Dept. of Mathematics] Vancouver
(Canada).

A CHARACTERIZATION OF WEAK CONVERGENCE,
by M. Sion. [1964] 15p. (AFOSR-65-0355)
(~F AFOSR-62-261) AD 532530 Unclassified

Also Eil%lished in Pacific Jour. Math., v. 14: 1059-
T, .

For X a locally compact, Hausdorff space and
{sp; 1 €D} a net of Radon measures on X, the weak*
limit of thls net is the Radon measure v such that lgm
i
j'fdui = :fdu for every continuous function f vanishing
outside some compact set. A Radon measure ¢* i8
constructed from a glven base B for the topology of X
and lim Mi"ﬁ' ©* is obtained from another measure
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¢ by a standard regularlzing process. A condition is
glven for ¢ = ¢*, that is, for a measure constructed
through an abstract process from the H; to be, in the

topological situation, the weak* limit of the By An

example 18 glven to show thls condition cannot be
ellminated.
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Brltlsh Columbia U, Dept. of Physics, Vancouver
(Canada).

BIPOLAR THEORY OF METAL-SEMICONDUCTOR
CONTACTS UNDER ARBITRARY INJECTION LEVELS,
by R. E. Horita and R. E. Burgess. Mar. 27, 1963,
12p. (AFOSR-64-0259) (AF AFOSR-61-91)

AD 432526 Unclassified

Also published in Canad Jour. Phys., v. 41: 1010-
1, July 3

Metal-semlconductor contacts have been known em-
pirically to obey a modifled diode equation I = Is

(exp qV/akT -1), where the parameter a often took
values greater than theoretical limit of two. Previ-
ous theories could not slmply account for this anoma-
ly. The model presented in this paper considers one-
dimensional bipolar flow of carrlers with zero recom-
bination in a homogeneous semiconductor filament with
a rectifying and an ohmic contact at opposite ends.

The zero-electron-current theory by Borreman et al
valid for low injection levels, is extended to arbitrary
injection levels by the use of the Mlsawa junctlon rela-
tions. Then the nonzero-electron-current theory is
developed. This theory shows that a 1s unity for low
injection into extrinslc semiconductors and that a =

(3t -M-/(b-M) for arbitrary injectlon into intrinsle
semiconductors and for high extrinsic semiconductors;
M 1s the electzon-to-hole current ratio and b is the
electron-to-hole mobility ratio. Thus a can take any
value depending on the magnitude of M/b.
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Britlsh Columbia U. Dept. of Physics, Vancouver
(Canada).

DIRECT TUNNEL-CURRENT NOISE IN TUNNEL
DIODES FOR SMALL BIASES, by B. E. Turner and
R. E. Burgess. [1964] [12]p. incl. diagrs. (AFOSR-
66-1595) (AF AFOSR-61-91) AD 640281
Unclassified

Also publlshed in Canad. Jour. Phys., v. 42: 1046-
, June 1964.

The Esaki theory describing the current comgnnents
arising from direct interband tunneling in tunnel diodes
has previously been used to predict a relation between
the noise spectrum of direct-tunneling currents and
the p-n junction voltage (Pucel 1961). In this paper

is presented experimental confirmation of this rela-
tion which provides a sensitive test of the Esali
formulation for tunneling currents and indicates as
well, that the noise spectrum is Independent of the

rryme
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band structure of the semiconductor and that the two
oppositely flowing tunnel currents are uncorrelated.
These Zacts form a basis for examining the extent to
which the Esaki formulation can be generalized and the
relation independent of band strcture, between the
direct tunnel-current noise spectrum and the applied
junction voltage.
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British Columbia U. [Dept. of Physics] Vancouver

(Canada).

PHYSICAL PROCESSES AND FLUCTUATIONS IN
SEMICONDUCTOR SYSTEMS DISPLAYING NEGATIVE
RESISTANCE, by R. E, Burgess. Anmal rept. Jan,
1, 1962 - Mar, 31, 1963. 5p. (AF AFOSR-61-91)
AD 402271 Unclissified

The research was devoted to the following tovics which
are discussed in detail: (1) the negative resisiance in
semiconductors arising from thermal mechanisins and
the associated electrical fluctuations, and (2) fluciua-
tions of temperature and heat flow in conductors in
macroscopic equilibrium and their relation to the
thermal fluctuations of electromagnetic field in a solid
plasma. These items were the subjects of theoretical
investigations while the experimental studies so far

were used to determine the validity of the linear models

used in the amalytical work.
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Brown U. [Dept of Physics] Providence, R. I

[RESEARCH ON ELECTRONIC PROPERTIES OF

METALS), by R. W. Morse. Fiml rept. 1963, 1v.

incl. refs. (AFOSR-J1620) (AF 49(638)6) AD 429766
Unclassified

This document contains reprints on the following sub-
jects: Ultrasonics in metals at very low temperatures,
Interaction of acoustical waves and electrons, Mag-
netoacoustic effect, Fermi :urfaces of gold and silver
from ultrasonic attenuation, .nd Some ultrasonic
measurements in normal an superconducting alumi-
num.
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Brown U. [Dept. of Physics] Providence, R. I.

STUDY OF THE ATTENUATION OF ULTRASONIC
SHEAR WAVES IN SUPERCONDUCTING ALUMINUM,
by L. T. Claiborne, Jr. and R. W. Morse. [1964]
[13]p. incl. diagrs. table, refs. (AFOSR-65-0784)
(AF AFOSR-63-267) AD 616203 Urclassified

Also %gblished in Phys. Rev., v. 136: A893-A905,
Nov. 16, 1964.

This article reports and interprets experiments which
were conducted to determine the temperature depen-
dence of shear-wave attenuation in superconducting
aluminum. Some of the main results are: (1) In
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contrast to the longitudinal-wave attenuation, the ex-
periments showed a strong frequency dependence of the
reduced attenuation (ag/a;,) as a function of tempera-
ture; (2) The temperature variation of (as/an) could be

separated into two parts: (a) a very sharp decrease
with temperature very close to the transition tempera-
ture and (b) a residual attenuation having a temperature
dependence similar to that for longitudinal waves: (3)

A theoretical formulation was made which used approx-
imations expected to be valid near the transition
temperature. This theory employed a self-consistent
treatment of the electron-impurity collisions and quali-
tatively reproduced the features of the experimental
data; (4) It was found that the specific details of the
data could be predicted by this theory when the func-
tion 2f(¢) was used for the normal electron density; and
(5) In particular the residual attenuation was shown to
be g[2f(¢))], and the width of the region of rapid-falling
attenuation was shown to be determined by wr.
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Brown U. Div. of Applied Mathematics, Providence, R. L

APPLICATIONS OF LIAPUNOV STABILITY THEORY
TO CONTROL SYSTEMS, by J. P. LaSalle. [1964]
{15]p. incl. refs. (AFOSR-66-2609) (AF AFOSR-64-
693) AD 64342¢ Unclassified

Also published in Proc. IBM Scientific Computing
Symposium, Control Theory Applications, Thomas J.
Watson Research Center, Yorktown Heights, N. Y.,
Oct. 19-21, 1964, p. 61-75.

The application of Liapunov theorems to autonomous
(stationary) systems along with a few simple exam-
ples is discussed. The Liapunov theory for autono-
mous systems is today quite complete and all major
theorems on stability and instability of Liapunov type
can be obtained from two basic theorems presented.

It is pointed out why the study of stability of nonauto-
nomous (time-varying) systems is difficult. Indica-
tions are given that improved methods can be devised
for analyzing the stability of non-autonomous systems.
Recent results on the stability of functional differen-
tial equations and stochastic differential equations are
21so describad.
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Brown U. Div. of Engineering, Providence, R. I.

A GENERAL SOLUTION OF THE HOPF CHARACTER-
ISTIC FUNCTIONAT, EQUATION FOR TURBULENCE,
by L. Hosokawa. May 1964 [17]p. (Technical rept. no.
WT-39) (AFOSR-64-1113) (AF 49(638)1295)

AD 447664 Unclassified

The aim of this paper is to point out that a general
solution of the Hopf ¢ equation in turbulence theory
consists already in his definition of the characteristic
functional, and it 1s equivalent to Rosen's soiution.

In addition the decay of isotropic turbulence is consid-
ered based upon the present integral representation.
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Brown U. Div. of Engineering, Providence, R. L

THE METHOD OF FUNCTIONALS IN TURBULENCE
THEORY, by L. Hosokawa. May 1964 [38]p. incl.
refs. (Technical rept. WT-41) (AFOSR-84-1396)
(AF 49(638)1205) AD 607643 Unclassified

The paper consists «f two parts. Part I deals witha
formulation of the generalized characteristic functional
for random fields. This formulation is a generaliza-
tion of the theory of Hopl so as to include space- as
well as time-correlations of the fields. At the same
time, it is shown that the Gaussian functional solution
can exist also for our generalized characieristic func-
tional as a counterpart of Hopt’s solution for incom-
pressible, inviscid Navier-Stokes turbulence. In
Part I a general solution is constructed by superposi-
tion of the particular solvtion, slightly modified from
what has been found in Part 1. Accordingly, the ex-
pression for the solution is in terms of a functional
integration.
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A, C. SOLENOD) OF FINITE LENGTH IN A CON-
DUCTING MEDIUM WITH HALL CONDUCTIVITY, by
S. Selamoglu and P. F. Maeder. June 1964, 85p.
incl. diagrs. (Technical rept. WT-40) (AFOSR-64-
2028) (AF 49(638)1295) AD 609462 Unclassified

The electric field due to an alternating current carry-
ing solenoid was investigated by the field approach.
The solenoid was assumed to be in an infinjite, uni-
form, conducting medium, which may exhibit the Hall
effect caused by a constant, axial, external magnetic
field. Both the infinite and finite coil problems were
studied. Explicit solutions to the infinite coil were
found while the finite coil solutions were obtained in
integral form. From the latter, the coil impedance
and the voltage induced in a particular wire loop were
calculated numerically for different scalar and Hall
conductivities at different length-to-diameter ratios.
Some experimental evidence for the calculated values
of the impedance without the Hall effect also was
found. (Contractor's abstract)
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SECULAR BEHAVIOR IN AN ANALYSIS OF DAMPED

STANDING WAVES IN A GAS, by T. F. Morse, {1964]

[Slp. (AFOSR-65-0278) (AF 43(638)1326) AD 611456
Unclassified

Also %ﬂshcd in Phys. Fluids, v. 7: 1691-1695,

By conaidering multiple time scale behavior in the
viscous damping of a one-dimensional wave, it has
been elijown how secularities (terms growing un-
bounded in time) present in the Hilbert solution of
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this problem may be eliminated. The method of time
scales and the accompanying freedom to remove secu-
lar terms overcomes in part the major disadvantage
of the Hilbert procedure which requires a periodic
renormalization of the lowest order initial conditions.
This method, which has proved most useful in non-
equilibrium statistical rechanics, provides a link be-
tween the Hilbert and Chapman-Enskog treatment of a
simple hydrodynamic problem.

Bryn Mawr Csll. [Dept. of Psychology] Pa.

APPARENT DISTANCE IN A HORIZONTAL PLANE
WITH TACTILE-KINESTHETIC STIMULI, by R. S.
Davidon and M, -F. H. Cheng. Apr. 18, 1963, 5p.
(AFOSR-64-2541) (AF AFOSR-62-1) AD 453808
Unclassified

Also %lished in Quart. Jour. Exper. Psychol., v.
: -281, .

In the study of active tactile-kinesthetic space percep-
tion apparent distance has been found to vary as a
function of the direction of the line segment in a hori-
zontal plane. The present data indicate that the er-
ror is not consistently related to the same frame

Jr reference as the visual illusion. Rather, with
movement of the extended arm to determine the rela-
tive distances between pairs of points, radial dis-
tances are overestimated in relation to tangential ones,
whether parallel or perpendicular to the medial plane.
Interpretations are in terms of kinesthetic stimulus
patterns and the structure of perceptual representa-
tion.

Budd Co. [Inc.] Information Sciences Center,

McLean, Va.

STUDY OF PICTORIAL DATA ANALYSIS CONCEPTS
AND TECHNIQUES. Final rept. Apr. 1, 1883 - Apr.
30, 1964, May 31, 1964, 127p. (AFOSR-64-2529)
(AF 49(638)1231) AD 609711 Unclassitied

The problem of developing rules for subdividing com-
plex pictures into 'uniform’' regions is discussed.
Experiments are described in which rules of this type
applicable to 'one-dimensional’ pictures are derived
from an analysis of cbservers' subdivision prefer-
ences. This report also includes: Systems for Gen-
erating One-Dimensional Patterns, by A. Rosenfeld
and A, Goldstein, Applied Optics, v. 3: Apr. 1964.
(Contractor's abstract)

nos Aires U. Inst. de Anatomfa General y
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THE 5-HYDROXYTRYPTAMINE CONTENT AND
SYNTHESIS OF NORMAL AND DENERVATED
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PINEAL GLAND, by A, Pellegrino de Iraldl, L. M.
Zieher, and E. De Robertis. [1963] [6]p. incl tables,
refs. (AFOBR-65-2745) (AF AFOSR-62-333)

AD 629053 Unclassified

Algo published in Life Sci., No. 9: 691-696, 1963.

By bloassay the 5- hydroxytryptamine (5~ HT) content of
the pineal gland was determined in normal rats and
after 5 to 30 days of bilateral extirpation of the superior
sympathetic ganglia. The normal 5-HT content varied
between 10 and 20 NG of 5-HT base per pineal witha
mean of 14,5 + 1.3 which corresponds to 11.1 ug/g.

In brain the normal content was approximately 0.28
u#g/g. Denervation produces a decrease in 5-HT of

73% after 5 days, which stabilizes at about +50%, be-
tween 10 to 30 days. The injection of 25 mg/kg 5-
hydroxytryptophan increased the 5-HT content of the
normal by 400% in 30 min. Tn brain the increase
was . In the denervated gland the synthetic capacity
for 5-HT 1s reduced to about 1/5 of the normal. The
injection of 235 mg/kg of 5-HT showed no uptake by the
normal pineal glands and by brain after 10 min. How-
ever the denervated gland increased the 5-HT content
above the control level. The existence of two pools of
5-HT in the pineal gland, one in nerves and the other
in the pinealocytes is demonstrated and some of their
properties are discussed.
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Buenos Alres U. Inst. de Anatomia General y

Embriologfa (Argentina).

ACTION OF RESERPINE, IPRONIAZID AND
PYROGALLOL ON NERVE ENDINGS OF THE PINEAL
GLAND, by A. Pellegrino de Iraldl and E, De Robertis.
[1963] [11]p. incl {llus. diagr. refs. (AFOSR-65-
2746) (AF AFOSR-62-333) AD 629054 Unclassified

Also %pillshed in Intermat'l. Jour. Neuropharmacol.,
v. 2: 331-439, 1963,

Drugs that may change the metabolism of catechola-
mines and indolamines have been used in order to in-
vestigate the mature of the granulated vesicles found in
adrenergic nerve endings in the pineal gland of the rat.
In normal endings, 30-40% of the vesicles are granu-
lated and the rest are homogeneous. The proportion of
granulated vesicles diminish consideratly between 2-

48 hr after a single injection of reserpine and this is
slowly restored to normal levels in a period of 8 days.
A single injection or chronic treatment with ipronia:.id
(2 MAO inhibitor) increases the proportion of granulated
vesicles, and also the size of the vesicles and granules.
Iproniaxid prior to reserpine protects the nerve endings
from the depietion of granulated vesicles. Pyrogallol

(a COMT inhibitor) does not change the concentration of
granulated vesicles and does not protect the nerve
ending from the action of reserpine. These results are
interpreted as supporting the concept that the granulated
vesicles contain the adrenergic transmitter. The possi-
ble mechaniam of action of these drugs on the submicro-
scopic structure of adrenergic nerve endings is dis-
cussed. (Contractor's abstract)
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5-HYDROXYTRYPTOPHAN- DECARBOXYLASE
ACTIVITY IN NORMAL AND DENERVATED PINEAL
GLAND OF RATS, by A. Pellegrino de Iraldt and G.
Rodriquez de Lores Arnaiz. [1964] [5]p. incl. table,
refs. (AFOSR-65-2835) (AF AFOSR-63-314)

AD 628433 Unclassified

Algo published in Life 8ct., v. 3: 588-593, 1964,

The 5-hydroxytryptophan decarboxylase was deter-
mined in normal and denervated pineal glands. In the
experimental glands the determination was made at
2,5, 5, 10, 12 and 30 days after bilateral gangliectomy
of the superior sympathetic gangila. The results show
an increase in enzyme activity in the denervated gland
which may be as large as 150 after 2.5 days and
persists until 30 days. The tentative hypothesis is
postulated that the pineal nerves contain an inhibitory
substance of the enzyme which disappears after denerva-
tion,
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Embriologfa (Argentina).

A NQ- CTFDIINERGIC SYNAPTIC INHIBITION IN THE
CENTEA X ¥ERVOUS SYSTEM OF A MOLLUSC, by H.
M. Gerschenfeld. [1964] [4]p. incl. {lus. (AFOSR-
65-19042) (AF AFOSR-64-656) AD 623368
Unclassified

Also publisbed in Nature, v. 203: 415-416, July 1864,

In Cryptomphallus aspersa it has been found a type of
neurons that ia addition to a cholinergic excitatory iaput
show a dire” inhibitory synaptic input and present a
typical pattern of synaptic activity. Usually a single
block shock provokes a direct inhibitory post-synaptic
potential (1PSP) followed by a depolarization and an ex-
citatory burst. A short repetitive stimulation provokes
the firing of an inhibitory interneuron originating a repe-
titive response oi elementary IPSP {generally 20-30),
lasting 30-60 sec. The equilibrium potentia! of the IPSP
is about -60 mV. Acetylcholine (ACh) depolarizes these
cells even when the inhibitory interneuron is firing, be-
ing clear that ACh cannot be the inhibitory synaptic
transmitter in these neurons. dTC and atropine block
the excitatory input. o-adrnergic blocking agents have
not effected the IPSPs; it was not possible to investigate
the effect of 8-adrenergic blocking agents since these
drugs impair nerve conduction or interneuron firing.
Picrotoxin, tetanus toxin, metrazol, strychnine were
ineffective in modifying the inhibitory input.
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ACTION OF GLUTAMIC ACID AND OTHER




NATURALLY OCCURRING AMINO-ACIDS ON SMALL
SNAIL CENTRAL NEURONS, by H. M. Gerschenfeld and
A. Lasansky. [1964] [14]p. incl. illus. diagrs. refs.
(AFOSR-65-1944) (AF AFOSR-64-656) AD 623369
Unclassifted

Also published in Internat'l, Jour. Neuropharmacol.,
v. 3: 301-314, 1964.

The action of glutamic acid (Glut. Ac.) and some other
naturally occurring aminoacids in molluscan nervous
system was studied in the neurons of the snail Cryptom-
phallus aspersa and Helix pomatia with intracellular re-
cording and perfusion and/or microinjection of drugs.
Neurons are sensitive to Glut, Ac. in concentrations as
low as5 x 10-TM. Glut. Ac. depolarizes some cells
while others are hyperpolarized and inhibited. The
equilibrium potential of this last effect is about -60 mV.
Glut. Ac. receptors show desensitization only when Glut.
Ac. is depolarizing. A reduction of the membrane re-
sistance is observed when Glut. Ac. is added ina con-
centration of 10-3M. Mono and dicarboxilic aminoacids
may or may not have the same effect on different
neurons. Ina great number of cells GABA has a de-
polarizing effect.
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IONIC MECHANISM ASSOCIATED WITH NON-
CHOLINERGIC SYNAPTIC INHIBITION IN MOLLUSCAN
CENTRAL NEURONS (Abstract), by H. M. Gerschenfeld
and D. J. Chiarandini. [1964] [1lp. (AFOSR-65-1945)
(AF AFOSR-64-656) Unclassified

Presented at Nineteenth annual meeting of the Society
of General Physiologists, Woods Hole, Mass., 1964,

Two types of IPSP have been described in gasteropod
neurons: one probably cholinergic and another non-
cholinergic. Cho'inergic [PSP appear to be produced
by changes in meinbrane permeability to both C1- and K*.
The fonic basis of non-cholinergic IPSP was studied

in neurons of Cryptomphallus aspersa using double-
barraled microeléctrodes. The Intracellular injection
of CI” or the replacement of exti-acellular CI™ by 804
did not alter the amplitude and reversal potential
(Elpxp) of TPSP. On the contrary, varying the extra-
cellular concentration of K [K]_ from 1 to 45 mM, the
amplitude of IPSP and Eipgp changed markedly. In-
crease in [K]o provoked progressive diminution in the
amplitude of IPSP in spite of increasing depolarization,
Plotting log [K]0 against Ejpgp results in a straight line
whose slope is near to the thearetical one predicted by
the Nernst equation.
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[IONIC BASIS OF SYNAPTIC INHIBITION IN
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MOLLUSCAN CENTRAL NEURONS] Bases ionicas de
I1a inhibicion sinaptica en neuronas cenirales de
moluscos (Abstract), by D. J. Chiarandini and H. M.
Gerschenfeld. [1964] [1]p. (AFOSR-65-1946)

(AF AFOSR-64-656) Unclasstfied

Algo published in Proc. Latincamer. Congr.
Physlological Sci., Vina del Mar (Chile) (Nov. 23-28,
1964).

The ionic mechanisms associ:.ted with the origin of the
cholinergic and non-cholinergic inhibitory postsynaptic
potential have been studied = the central neurons of
Cryptomphallus aspersa, with intracellular recordings.
The Intracellular (njection of Cl or the gradual replace-
ment of the C1” existing in the external solution by SO4
provoke progressive reduction of the cholinergic IPSP's

amplitude and of its equilibrium potential. If the ex-
ternal concentration of K ([K]o) is increased it is ob-

served a less marked diminntion in the size of the
cholinergic IPSP. The intracellular injection of Cl1” or
the replacement of this anion in the external environ-
ment by SQ4 have no effect on the size of the IPSP and
on the EIPSP. On the conirary, when [K}, is increased
from 1 to 46 mM the PSP diminishes and the value of
the EIPSP decreases. From the present results it may
be concluded that cholinergic IPSP are due to simultane-
ous fluxes of C1” and K* while noncholinergic IPSP are
due only to an efflux of K*.
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[ELECTROPRYSIOLOGICAL STUDY OF 5-HYDROXY-
TRYPTAMINE RECEPTORS IN MOLLUSCAN NEURONS]
Receptores triptaminergicos en neuronas centrales de
moluscos (Abstract), by H. M. Gerschenfeld and E.
Stefani. [1964] [1]p. (AFOSR-65-1948) (AF AFOSR-
64-656) Unclassified

Also published in Proc., Latinoamer, Congr.
Physiological Sci., Vina del Mar (Chile) (Nov. 23-28,
1964).

Iontophoretic injections of 5-HT, on molluscan neurons
always have a depolarizing effect. It has been calculated
from the corresponding diffusion equation that a con-
centration of 5-HT of 5 x 10-10M produces a depolariza-
tionof T mV. 5-HT increases twice the membrane con-
ductance and this change only lasts one third of the
potential change, Analyzing dose-response curves it
was found that lysergic acid and its derivatives block
competitively 5-HT receptor, while atropine and
morphine block non-competitively 5-HT receptor.
Monoamineoxidase inhibitors such as SKF 385 and iso-
carboxaside block competitively 5-HT receptor, Trypta-
mine, cyproheptadine and dibenamine block irreversibly
5-HT receptor. Inthe same patch of membrane, CILDA
neurons have 5-HT and Acetylcholine (ACh) receptors;
there i8 no crossed desencitization between 5-HT and
ACh receptars. Atropine blocks competitively ACh re-
ceptors and non-competitively ACh receptors, this
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indicates that the two-receptors are different, but
further work is needed. All these resu:lts make 5-HT
a suitable candidate as a synaptic transmitter to CILDA
neurons.
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THERMOCHEMISTRY OF BORON AND SOME OF ITS
COMPOUNDS. THE HEATS OF FORMATION OF
TRIMETHYLAMINEBORANE AND ORTHOBORIC
ACID, by W. D. Good, M. Mansson, andJ. P.
McCullough, July 1963, 15p, incl. table, refs. (CSO-
680-59-9) AD 402335 Unclassified

A rotating-bomb calarimetric technique was developed
to solve the problem of determining the heats of com-
bustion of arganic boron compounds. The heats of com-
bustion of crystalline boron and trimethylamineborane,
(CH3)3NBH3, were determined. The combustion pro
proguct was a solution of fluoharic acld in excess ague-
ous HF, The standard of formation of trimethylamine-
borane {5 -34.04 + 0.55 kcal/mol. The heat of solution
of orthoboric acid in an HF solution chosen to yleld

the same fluobaric acid solution was determined. The
heat of formation of orthobaric acid was calculated to
be - 261,47 + 0.20 kcal/mol. Combination of thege re-
sults with data from the literature permitted calculation
of the heats of formation of Bzoa and ByHg referred
directly to crystalline boron.
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CAPTIVITY LORE AND BEHAVIOR IN CAPTIVITY,
by A. D. Biderman, [1964] [28]p. incl. refs. (AFOSR-
65-0577) (AF 49(638)727) AD 615363 Unclassifted

Also publighed in The Threat of Impending Disaster,
Cambridge, M.L. T. Press, 1964, p. 223-250.

The relationship between the behavior of a prisoner of
war and his precapture exposure to cultural lore about
captivity are discussed. Special consideration is given
to modern cultural concepts of the captive situation and
prisoner conduct as compared to actual experience.

The discussion focuses on studies of survivors of cap-
tivity in Korea and China.
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RATIONALISM AND EMPIRICISM IN STUDIES OF
BEHAVIOR IN STRESSFUL SITUATIONS, by S. Z.
Klausner. Oct. 19€4, 32p. incl. tables, refs. (AFOSR-
64-2256) (AF 49(638)992) AD 608633  Unclassified

Every scientific researcher proceeds rationalistically
as well as empiricistically. Each may be classified

in terms of a tendency i one or the other pole but not
in terms of 'either-ar'. The liierature of the philosophy
of sclence discusges the wisdom of empiricistic or
rationalistic approaches. This paper, however, is
empirical rather than philosophical. Consequently, it
does not discuss the probiem of 'wisdom’', but rather
examines (1) the extent to wkich emptricistic and
rationalistic arientations are found in research reports
of a single field, that of human behavior in stressful
situations, and (2) the personal and social conditions
which are assoclated with each of these orientations.

It is concluded that the tendency to increase the propor-
tion of observation terms among researchers in this
group to be empiricistic increases when a researcher
is working in a fleld not his own, when he is a younger
professional, when his personality tends to be tniro-
verted, when he 18 a non-Catholic and when he is pol-
litically conservative.
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CONCEPTS AND INDICATORS IN STUDIES OF BE-
HAVIOR UNDER STRESS, by S. Z. Klausner, Oct,
1964, 54p. (AFOSR-65-0137) (AF 49(638)992)

AD 610808 Unclassified

An indicator is defilned as a term which gives instruction
about where to look for observable evidence about the
concept referent. Scientific effort has concentrated
mainly upon establishing general propositions stating a
relation among concept referents and weaving these
propositions into a theoretical network. Little con-
stderation has been given to-the link between the con-
cept referents and the observables suggested by their
indicators, This paper discusses and gives examples
of various types of concept-indicator relationships, and
presents one way of classifylng the inferences made by
researchers in linklng concepts and their indicators.

A special study of the distribution of these inferences
among students of one fleld, the study of human be-
havior under stressful conditions, is included.
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STRUCTURE OF LIQUIDS, by C. J. Pings. Final

technical rept. Feb. 28, 1964, 14p. incl. refs.

(AFOSR-64-0581) (AF AFOSR-62-141) AD 434304
Unclassified

Experimental studies have continued on the forces

and configurations at the molecular level in simple
liquids. Two different x-ray diffraction set-ups for the
study of the diffraction pattern from liquid samples
have been put.into operation and have been used for ex-
tensive measurements on liquid gallium in the super-
cooled region and on liquid argon at pressures up to

80 atm near the critical state. Refractive index equip-
ment bas been used for measurements on liquid and
solid argon, liquid methane, and liguld CF4. Ultra-
sonic apparatus has been used for an extensive mapping
of absarption of sound near the consolute point ina
bimary liquid system. During the period covered by
this grant, the program has resulted in 12 publications
in the open literature, one presentation at an inter-
mational meeting, and assorted papers; seminars, and
informal contributions,
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California Inst. of Tech. Antenna Lab., Pasadena.

THEORY OF THE SCATTERING OF ELECTROMAG-
NETIC WAVES BY IRREGULAR INTERFACES, by K.
M. Mitzner. Jan. 1964, 126p. incl. diagrs. refs,
(Technical rept. no. 30) (AFOSR-64-0802) (AF 49-
(638)1266) AD 436811 Unclassified

Two problems involving electromagnetic scattering
from irregular interfaces are t .ated, bo‘*h determin-
istic and statistical irregularities being considered.
First, reflection of a partially polarized plane wave
from a plane interface with large irregularities is
studied using geometrical optics. Matrix transforma-
tions relating {ncident and reflected waves are ob-
tained for reflection from a single specular point and
from an extended area containing many independent
reflectors. The properties of a wave reflected from

a diffusely illuminated rough interface are found, and
these results are used to study reflection noise reduc-
tion when a polarization- sensitive detector viewing near
the Brewster angle is used in infrared temperature
measurements. Second, the method of small perturba-
tions 18 used to study scattering of an arbitrary com-
pletély polarized wave from an irregular interface of
general underlying shape. The irregularities are re-
placed by equivalent surface currents and then the field
in space is found using the dyadic Green's functions of
the unperturbed problem. The results obtained are
valid when the irregularity has small slope and ampli-
tude small compared to the wavelength and local radit
of curvature.
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California Inst. of Tech. Antenna Lab., Pasadema.

MICROWAVE INTERACTION WITH BOUNDED
GYROELECTRIC PLASMAS, by E. R. Nagelberg.
Apr. 1964, 105p. incl. diagrs. refs. (Technical rept.
no. 31) (AFOSR-84-0803) (AF 49(638)1266)

AD 437672 Unclassified

The interaction of microwaves with gyroelectric
plasmas of finite extent was investigated, particularly
those having cylindrical or spherical boundaries. Within
the latter class of problems, only those involving the
axially magnetized column with circular cross section
are amenabie to rigorous analysis. It was found that

one of the important effects of the anisotropy is to induce
changes in the polarization of the scattered field result-
ing from interaction with an obliquely incident plane
wave. Asa means of solving problems which involve
uniform but arbitrarily directed magnetization, the
perturbation theary of microwave interaction in which
the sta ic magnetic field is regarded as a small per-
turbation of the isotropic plasma was developed. The
field equations are derived for all orders but only those
of {irst ordaer, linear in the magnitude of the static
magnetic field, are solved. (Contractor's absiract,
modified)
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California Inst. of Tech. Antenna Lab., Pasadena.

ON THE THEORY OF NOISE-LIKE ELECTROMAG-
NETIC FIELDS OF ARBITRARY SPECTRAL WIDTH,
by A. D. Jacobson. June 1964, 214p. (Technical rept.
no. 32) (AFOSR-64-0804) (AF 49(638)1266)

AD 600454 Unclassified

Attention is restricted to fields whose random fluctua-
tions result exclusively from the chaotic nature of the
source. The theary is expressed in terms of the second
order moment of the field vector; hence, it is a tensor
theory. The principal field quantity, the dyadic field
spectral density (DFS), is interpreted from both a
statistical and a physical standpoint. In particular, a
statistical analysis of partial polarization is presented
with the aim of providing a physical interpretation of
the polarization of a quasi-monochromatic field, The
differential equations that govern the behavior of the
DFS are derived in the presence of a source, ina
source free region and in a generalized dielectric
medium. Boundary conditions are derived for the DFS
at a dielectric interface, at a perfectly conducting inter-
face, and at infinity. The differential equations are
integrated for various cases with tiic 2id of the dyadic
Green's function. The resulting integral representation
for the DFS is employed to analyze an experiment that
involves the measurement of a partially polarized, in-
coherent, discrete radio star by means of a two- ele-
ment radio interferometer.
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California Inst, of Tech. Antenna Lab., Pasadena.

ELECTROMAGNETIC RADIATION IN THE PRESENCE
OF MOVING SIMPLE MEDIA, by K. S. H, Leeand C.
H. Fapas. [1964] [5]p. (Technical rept. no. 33)
(AFOSR-65-0391) (AF 49(638)1266) AD 612594
Uaclassified

Also gublished in Jour. Math. Phys., v. 5: 1668-1672,
Dec. 3

A metinod is presented for calculating the influence of a
homogeneous, isotropic,- nondispersive dielectric
medium moving at uniform velocity with respect to an
arbitrary electromagnetic source. The relative motion
between the source and the medium is specified by
stating that the rest frame K of the source moves ata
uniform velocity v with respect to the rest frame K' of
the medium and vice versa. The differential equation
for the potential 4-vector in K is derived and then
solved by Green's function technique. The case where
the source is an oscillating dipole is calculated in detail.
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California Inst. of Tech. Antennz Lab,, Pasadena,

ON THE DOPPLER EFFECT IN A MEDIUM, by K. S.

H. Lee. Dec. 1963, 88p. (Technical rept. no. 29)

(AFOSR-5367) (AF AFOSR-63-7C) AD 426779
Unclassified

The problem of calculating the frequency of the wave
scattered by a body moving in a medium is {ormulated
from field-theoretic considerations. The Doppler equa-
tion for a homogeneous dispersive medium is obtained
on the basis of the fact that the frequency and the wave
vector of a plane wave form a 4-vector. Itisfound that
the solutions of the Doppler equation can be classified
into two kinds. In one kind, the solutions are close to
the frequency of the incident wave. In the other kind
they appear near the poles of the refractive index of

the medium on the omega-axis. In the case of an iso-
tropic plasma, the monochromaticity of the incident
wave ig shown to be preserved after the wave is scat-
tered by a moving body. However, in the case of a
magneto-active plasma, the scattered wave contains
more than one frequency for a monochromatic incident
wave, The physical interpretations of these frequencies

scattering of electromagnetic waves at irregular
interfaces; (d) the interaction of electromagnetic waves
with bounded, anisotropic plasmas; and (e) the diffuse
reflection of electromagnetic radiation from a foggy
medium.
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California Inst. of Tech. [Dept. of Eiectrical
Engineering] Pasadena.

PLASMA DYNAMICS, by R. W. Gould. Final rept.
Mar. 1, 1963-Oct. 15, 1964, Tp. (AFOSR-65-0422)
(AF AFOSR-63-412) Unclassified

Approximately half the effort of this investigation has
been involved in a theoretical study of MHD waves in
plasmas of cylindricai symmetry with boundaries taken
into account. The remainder has dealt with experiments
designed to check the thearetical results. Two experi-
mental techniques have been deveioped: (a) an impulse
technique for simultaneous study of plasma behavior
over a wide frequency range, and (b) a hydromagnetic
wave interferometer for ion density measurements.
These and other results are described.
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Caiifornia Tnst. of Tech. Dept. of Electricai
Engineering, PasaGen2,

EXPERIMENTAL STUDY OF COMPRESSIONAL
HYDROMAGNETIC WAVES, by D. G. Swanson. June
1963, 109p. (Technicai rept. no. 1) (AFOSR-65-1202)
(AF AFOSR-63-412) Unclassified

Also published in Phys. Fluids, v. 7: 269-277, Feb.
1964, (AFOSR-64~1372; AD 444469)

An experiment is described in which a. compressional
hydromagnetic wave is observed in a2 hydrogen plasma-
filled waveguide. The theory of a cooi, partially
ionized, resistive plasma in a magnetic field is de-
scribed briefly and expressions are derived for the
dispersion relation and transfer function which include
both the propagation and attenuation constants as a func-
tion of frequency. Measurements of the cutoff frequency
are presented, which verify its linear dependence on
the magnetic fieid, and they show good agreement with
theory on the variation with the ion mass density. The

are given,
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California Inst, of Tech. [Antenna Lab.] Pasadena.

[STUDIES OF ANTENNAS, PLASMAS, AND NON-
LINEAR COMPONENTS] by C. H, Fapas. Fimal re-
view rept. Oct, 1, 1962-Sept. 30, 1963, 4p. (AFOSR-

J1343) (AF AFOSR-63-70)

Unclassified

The program of research consisted of a theoretical
study of (a) the Doppler effect in dispersive, inhomo-
geneous, anisotropic media; (b) the propagation of
broad-band, noise-like electromagnetic waves; (c) the
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irapulse response of the plasma is studied, transformed
into the frequency domain, and quantitative comparisons
are made with the theoretical transfer function to deter-
mine the degree of ionization, the resistivity and the
ion-neutral coiiision frequency.
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California Inst. of Tech. Dept. of Electricai

Engineering, Pasadena.

HYDROMAGNETIC WAVE BOUNDARY CONDITION
AND A SURFACE WAVE IN A PLASMA- FIILLEDo
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WAVEGUIDE, by D. G. Swanson. July 1964, 28p.

(Technical rept. no. 2) (AFOSR-65-1203) (AF AFOSR-

63-412) Unclassified

The analysis of a magnetized plasma in a waveguide
with a dielectric sheath between the plasma and wave-
guide is considered. Within the limita*ions of the cold

plasma, effective dielectric tensor approach, the prob-

lem is solved exactly and a few illustrative computer

salutions for the behavior of the transverse wave number
are presented. Also, some approximate low frequency

expressions are derived for the effect of the dielectric
sheath. It is found that these solutions agree better
with experiment than do those where no sheath at all is

assumed, and appear adequate to account for all experi-

mental observations, For the case of a finite or thick
sheath, the solutions disagree with some other sheath
thearies, however, in an area where no experimental
observations are yet reported. The dielectric sheath
also adds a surface wave to the group of hydromag-

netic waves, and the coupling between the surface wave

and the hydromagnetic waves is shown in certain fre-

quency regions. Orthogonality relations are given which
show that the surface wave and the hydromagnetic waves

are all mutually orthogonal.
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California Inst. of Tech. [Div. of Chemistry and
Chemical Engineering] Pasadena.

APPARATUS FOR X- RAY DIFFRACTION STUDIES OF
CONFINED FLUIDS, by W. 1. Honeywell, C. M.
Knobler and others. [1964] [4]p. (AFOSR-64-2518)
(AF 49(638)1273) AD 453788 Unclassified

Also published in Rev, Scient. Instr., v. 35: 1216-
1219, Sept. 5

An apparatus is described {ox studies of the x-ray dif-
fraction of liquids in the temperature range 80-300°K
and at pressures up to 100 atm, The device is com-
patible with a commercizl goniometer and is usable in
both Debye-Scherrer anc¢ parafocusing geometries.
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California Inst. of Tech. Graduate Aeronautical Labs. .
Pasadena.

THE ELECTRICAL CONDUCTIVITY OF SHOCK-
IONIZED ARGON. A REVIEW OF THE EXISTING EX-
PERIMENTAL RESULTS, by T. F. Zien. Sept. 1964
14]p. incl. diagrs. table, refs. (AFOSR-64-1488)
AF 49(638)1348) AD 461013 Unclassified

The results are reviewed of measurements by variqus
experimenters in the degree of ionization range 10~
<a<H x 10‘1, with initial pressures ranging from 0.1
mmHg up to 100 mmHg.

>28 <
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadena.

EARTH- TO-MOON TRAJECTORIES WITH MINIMAL

ENERGY, by P. A. Lagerstrom and J. Kevorkian,

[1963] [12]p. (Publ. no. 582) (AFOSR-64-1323)

(AF AFOSR-62-256) AD 443148; AD 444137
Unclassified

Also published in Jour. Mecanique, v. 2: 493-504,
Dec. 3

A special case is analyzed of the dynamics of an
object of negligible mass ('particle’) whose trajectory
originates near a body of relatively large mass ('the
earth’) and passes close to a body of relatively small
mass (‘the moon'). The prior assumptions made were
those of the restricted three-body problem together
with the additional assumption ¢ < Im where g is the
ratio of the moon's mass to the total mass of the sys-
tem. Thisproblem is a singular perturbation problem,
and a generalized boundary-layer technique was previ-
ously used to derive asymptotic formulas uniformly
valid for a part of the trajectory which included
approach orbit and moon passage.
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadem,

NUMERICAL ASPECTS OF UNIFORMLY VALID
ASYMPTOTIC APPROXIMATIONS FOR A CLASS OF
TRAJECTORIES IN THE RESTRICTED THREE-BODY
PROBLEM, by P, A, Lagerstrom and J. Kevorkian.
[1963] [30]p. incl, diagrs. tables. (Publ. no. 590)
(AF AFOSR-62-256) AD 454987 Unclassified

Presented at AIAA Astrodynamics Conf,, New Haven,
Conn., Aug. 19-21, 1963.

Aliso published in Prog. Astroacut. and Aeronaut.,
v.

-33, 1963,

In previous papers the authors hate discussed the theo-
retical aspects of uniformly valid asymptotic approxima-
tions for the motion of a particle in a trajectory originat-
ing near a body of relatively large mass (the earth)

and passing close to a body of relatively small mass
(the moon). It was shown that determination of the

orbit during and after moon passage to the lowest order
requires in principle the determination of a correction
term to the Keplerian solution for the approach orbit.
This correction term was expressed in terms of certain
integrals. The present paper summarizes these theo-
retical results. The relevant definite integrals are
evaluated numerically so that the motion during and
after moon passage can be explicitly related io the
initial conditions near the earth, Typical results are
exhibited in various graphs. The Keplerian integrals
for the motion during moon passage obtained by the
present first-order theory are compared with exact
values calculated numerically on an IBM 7094 for 27
orbits carresponding to a wide range of initial conditions
and three velues of the mass ratio. As expected, the
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comparisons indicate that the accuracy of the present
theory improves as the mass ratio becomes smaller.
The largest value of the mass ratio used is that for
the actual earth-moon system.
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadena.

RESEARCH ON NONLINEAR PROBLEMS IN STRUC-
TURAL DYNAMICS, by Y. C. Fung. Finmalrept.

Nov, 1963, 8p. (AFOSR-J1224) (AF AFOSR-62-374)
AD 424285 Unclassifted

Kesearch on nonlinear problems in structural dynamics
is briefly summarized. Panel flutter was investigated
to make a critical compartson between theory and ex-
periment concerning the flutter of plates and shells in

a supersonic flow, Wtth the aim of formulating a realts-
tic computing program to analyze panel flutter tn aero-
space vehtcles, plausible stmplifying assumptions are
examined in the light of experimental results, Struc-
tural dynamics research was conducted to study the non-
linear problems of shell buckltng, shell vibrations, and
shell dynamic responses. Thin circular cylindrtcal
shells and thin sphertcal shells were chosen as objects
of study because they are classical problems of wide
current interest and usefulness in the tndustry. Non-
linear features were emphasized.
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California Inst. of Tech. Graduate Aeronautical Labs,,
Pasadena.

SUPERSONIC SEPARATED AND REATTACHING
LAMINAR FLOWS: I. GENERAL THEORY AND APPLI-
CATION TO ADIABATIC BOUNDARY LAYER-SHOCK
WAVE INTERACTIONS, by L. Lees and B, L. Reeves.
Oct. 4, 1963, 72p, tncl. diagrs. refs. (Technical rept.
no. 3) (AFOSR-64-0893) (AF AFOSR-63-54)

AD 437687; AD 600097 Unclassifted

Lamimar boundary layer-shock wave tnteractions are
studied tn whtch the prcssure rtse generated tn an
external supersontc, tnvisctd flow is commmanicated up-
stream through the boundary layer, and thereby induces
flow separation. An tntegral or moment method is used
tn which the first moment of momentum ts employed,

tn addition to the usual momentum tntegral (zeroth
moment), By thts means the velocity and enthalpy pro-
filed are characterized by a single independent parame-
ter not expltcttly related to the iocal static pressure
gradient. Thts method ttself ts not new, but tt turns
out that tts successful appltcation to separated and re-
attachtng flows htnges on the proper choice of the one-
parameter famtly of veloctty profiles utilized to repre-
sent the tntegral properties of the viscous flow, 1tts
shown that the Stewartson reversed-flow proftles and

their Cohen Reshotko analogues for flows with heat trans-

fer have the qualttatively correct behavior; polynomials
do not.
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California Inst. of Tech. Graduate Aeronautical L2bs.,

Pasadena,

THE ACCURACY CF APPLYING LINEAR PISTON
THEORY TO CYLINDRICAL SHELLS, by H. Krumhaar,
Mar. 1963, 28p. (AFOSR-4668) (AF AFOSR-63-352)
AD 408387 Unclassifted

The aerodynamic pressure acting on a circular cylindri-
cal shell of infinite length in an air-flow parallel to the
cylinder axis ts studied. The shell is deformed by a
harmionically osctllating standing wave of a sinusotdal
pattern. Based upon the exact solutions, asymptotic
expangions are developed for the aerodynamic pressure.
In this manner the accuracy of the linear piston theory
approximation, when applied to cylindrical shells, is
investigated. Furthermore improved approxtmations
can be obtained from these asymptotic expansions.
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California Inst, of Tech. Graduate Aeronautical Labs.,

Pasadena.

THE BUCKLING OF CLAMPED SHALLOW SPHERICAL
SHELLS UNDER UNIFORM PRESSURE, by R. R.
Parmerter. Nov. 1963, 97p. (AFOSR-5362)

(AF AFOSR-63-352) AD 429764 Unclassifted

The problem of the buckling of clamped sphertcal shells
under uniform external pressure is examtned. A theo-
retical study ts carrted out to determtne if asymmetri-
cal modes partictpate in the snap-through process. It
is shown that asymmetrical buckling does occur tna
certain range of a geometric parameter, at loads which
are signiftcantly less than those predicted from sym-
metrtcal theory. Additional effects can be expected if
the shell has symmetrical or asymmetrtcal imperfec-
tions, however, the present study considers only the
perfect shell. Experiments were carrted out with
copper shells fabricated by an electroforming process.
The initial imperfections tn the test specimens were

of the arder of 1/10 of the thtckness. The buckling
loads of these shells exceeded the loads whtch have
previously been reported by as much as a factor of two
at higher values of the geometrtcal parameter. Good
agreement ts found between theary and expertment, and
with the recenily published asymmetrical theory of
Huang.
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Caltfornia Inst. of Tech. [Graduate Aeronauttcal Labs. ]

Pasadena.

SOME RECENT CONTRIBUTIONS TO PANEL FLUTTER
RESEARCH, by Y. C. Fung. [1963] [12]p. incl. tllus.
diagrs. refs. (Publ. no. 548) (AFOSR-64-0111)

(AF AFOSR-63-352) AD 430663 Unclassified

Presented at Thirty-ftrst annual meeting of the IAS,
New York, Jan. 21-23, 1963.
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Also published in AIAA Jour., v. 1: 888-909, Apr. 1963,

With the objective of formulating a realistic computing
program to analyze panel flutter in aerospace vehicles,
plausible simplifying agsumptions are examined in the
light of experimental results. It is shown that in certain
areas very simple analysis yields respectable results,
whereas in other areas great elaboration is necessary

to obtain an accurate prediction, Inparticular, the role
played by the boundary layer flow is discussed. The
attenuation and phase shift in preasure- deflec’ion rela-
tionship caused by the boundary layer can become
important under certain circumstances. Examples are
given which show that the boundary layer greatly stabil-
izes flat plates in a transonic or low supersonic flow and
circular cylindrical shells at higher Mach numbers.
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California Inst. of Tech. Graduate Aeronautical Labs.,

Pasadema,

THE ACCURACY OF LINEAR PISTON THEORY WHEN
APPLIED TO CYLINDRICAL SHELLS, by H. Krumhaar,
[1963] [2]p. (AFOSR-64-0113) (AF AFOSR-63-352)

AD 430664 Unclassified

Also published in AIAA Jour., v, 1: 1448-1449, June

A short survey of an {avestigation of the accuracy of the
linear piston theory when applied to cylindrical shells
is given. (Contractor's abstract)
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California Inst, of Tech, Graduzte Aeronautical Labs,,

Pasadera.

THE EFFECT OF WALL ELASTICITY AND SURFACE
TENSION ON THE FORCED CSCILLATIONS OF A
LIQUID IN A CYLINDRICAL CONTAINER. PARTI.
ANALYSIS, by P. Tongand Y, C. Fung, Oct. 1964
{36]p. incl. dlagr. refs. (AFOSR-64-2019) (AF AFOSR-
63-352) AD 608548 Unclassified

The stability of a fluid contained in a circular cylindricai
tank with a flat, flexible bottom under a periodic axial
excitation was studied. An analytical difficulty for the
solution of the linearized equations in the form of infinite
series was discussed. A variational approach is formu-
lated. Anapproximate solution results in a pair of
coupled ardinary differential equations with periodic
coefficients. A method of handling the stabiiity of the
solutions of such a sysiem of equation is presented.
Numerical resulis will be discussed in a later article,
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California Inst, of Tech. Graduate Aeronautical Labs.,

Pasadena.

LARGE ELASTIC DEFORMATION OF THIN CYLINDRI-
CAL TUBES, by J.-s. Lee. Oct. 1964, 46p. incl.

>30 <

diagrs. tables. (AFOSR-64-2020) (AF AFOSR-63-
352) AD 608546 Unclassified

Considered is an elastic, {incompressible, isotropic
material whose constitutive law is specified by a strain-
energy function W which is a function of two strain in-
variants Iy and Iy. In the mathematical theory of

large deformations of axially symmetrical elastic mem-
branes, the governing equations are a set of nonlinear
ordinary differential equations. Three types of defarma-
tion of thin circular cylindrical rubber tubes are dis-
cussed. In the first t;pe a rubber tube is deformed into
another by simultarcous inflation and extension of the
tube. The second type of deformation consideredisa
stretching of the tube without internal pressure. The
third type is a tube inflated by internal pressure, with
ar without a change in total length or end diameter. In
these two types the deformed tube is a curved surface
of revolution; the analysis is more ccmplicated, and the
calculations are restricted to Mooney-Rivlin materials.
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California Inst. of Tech. Graduate Aeronautical Labs.,
Pasadem.

NONLINEAR PROBLEMS IN STRUCTURAL DYNAMICS,
by Y. C. Fung. Final rept. Oct. 15, 1964, 10p.
(AFOSR-64-2228) (AF AFOSR-63-352)

Unclassified

Research in the areas of aercelasticity, panel flutter,
shell instability, shock and vibrations of mechanicai
and aeroelastic systems, and damping mechanism is
discussed.
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California Inst. of Tech. [Graduate Aeronautical Labs. ]
Pasadena.

[INVESTIGATION IN FLUTTER OF THIN WALL
CIRCULAR CYLINDER OF FINITE LENGTH IN
SUPERSONIC STREAMS] Untersuchungen iiber das
Flattern eines dinnwardigen, kreisrunden Zylinders
endlicher Linge in Uberschallstromung, by H.
Krumhaar. [1963] [8]p. incl. diagrs. refs. (AFOSR-
65-2473) (AF AFOSR-63-352) AD 629625
Unclassified

Also published in Jahrbuch der WGLR, 1963, p, 306-

A short review is given of flutter investigations for a
thin cylindrical shell of finite length in a supersonic
air stream with rertriction to axisymmetrical modes.
Using the linearized Timoshenko shell equations and
the linear piston theory, the flutter problem is reduced
10 a nonself-adjoint, ordinary eigen-value problem.
This problein is solved without further approximations.
Using these results flutter boundaries for the cylinder
are derived. The reliability of the underlying physical
assumptions can then be investigated by comparison
with experimental results,
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SOME THEORETICAL AND EXPERIMENTAL RESULTS

CONCERVMING THE GROWTH OF BOUNDARY LAYERS

IN PLASMA ACCELERATORS, by F. E. Marble and

E. E. Zukoski. Fimal rept. Feb. 1963, 32p. incl.

diagrs. tables, refs. (AFOSR-4627) (AF 49(638)758)
Unclassified

The work accomplished to date is summarized under 3
headings: (1) Analysis, (2) Tonization rates in noble
gases, and (3) Gas phase and surface phenomena affect-
ing the electrical properties of potassium-seeded argon.
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California Inst. of Tech. Guggenheim Jet Propulsion

Center, Pasadem.

NON-EQUILIBRIUM ELECTRICAL CONDUCTIVITY
IN A SEEDED PLASMA, by E. E. Zukoski, T. A.

Cool, and E. G. Gibson. Apr. 1964, 87p. (AFOSR-
64-0648) (AF 49(638)1285) AD 602683 Unclassified

Measurements of conductivity were made ina plasma
composed of argon seeded with potassium vapor. The
gas temperature was 2000°K; the pressure, one atmos-
phere; the potassium concentration was between 0. 22
and 0.80 mol-%, and the current density was between

1 and 80 amp/sq cm.. Conductivity values were calcu-
lated from a two-temperature model in which the energy
dependence of the cross cections and radiation losses
from the plasma are taken into account. The theoretical

tures for Cr I and Cr I behind reflected shock waves
were measured.
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California Inst. of Tech. [Guggenheim Jet Propulsion

Center] Pasadena.

SHOCK TUBE MEASUREMENTS OF THE ABSORPTION
OSCILLATOR STRENGTH FOR THE OHZL- 2 ELEC-
TRONIC BAND SYSTEM, by R. Watson. [1964] [7]p.
{AFOSR-64-1040) (AF AFOSR-63-T1) AD 441493
Unclagsified

Also published in Jour. Quant. Spectros. and Radiative
er, v. 4: 1-7, Jan./Feb. 1964,

Previous shock tube measurements of the oscillator
strength for the OH2Z -2y band system made in this
Laboratory have been corrected. Light scattering in
the absolute intensity calibration has been elimtnated
and a continuous flushing technique was used for prepara-
tion and iniroduction of the water vapor-argon test gas
mixture into the shock tube. The experimental tech-
nigue remains essentially the same as in the earlier
studies: hot gas samples of OH at 3100-3500°K were
produced by the dissociation of HyO behind the reflected
shock, and the linear rate of increase of absolute
spectral intensity in the transparent gas region was
measured by monitoring emission from axial observa-
tions in the shock tube, The absorption electronic
f-numer faor the 2€ - 2¢ band system has been deter-
méned from the shock tube measurements as (3.9 +

0.9) x 103,

ard experimental values are in excellent agreement. 151
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Center, Pasadena.

ABSOLUTE INTENSITY MEASUREMENTS AND GAS
EMISSIVITIES AT ELEVATED TEMPERATURES AND
PRESSURES. Final technical rept. Nov. 15, 1962-
Dec. 31, 1983, 4p. (AFOSR-J1337) (AF AFOSR-63-
71) AD 426569 Unclassified

Similarity groups were derived for multicomponent,
reacting gas mixtures with radiative energy transport.
Resuiting relations were used to consider the feasibility
of scaling for flow processes with radiative energy
transport under highly simplified conditions. Oscillator
strength and spectroscopic temperature determinations
on OH in a shock tube were carried out. The shock
tube study of the 2.7-3.2 u band of water vapor, was
continued. The purpose of this study was simultaneous
measurement of the absolute intensity of the band both
in emission and in absorption at 1000°K. This objective
was accomplished and emission measurements were
made at 3000°K, Extensive data were rcollecter on the
absolute GF numbers of several lines of neutral and
fonized chromium carbonyl. Data on the relaxation
times for excitation and ionization of chromium were
also ovtained in these expertments. Electronic tempera-
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ON THE ACCELERATION OF PARTICLES IN SHOCK

FRONTS, by E. Schatzman, [1963] [16]p. incl. diagrs.

tables. (AFOSR-2249) (AF 49(638)21) AD 423427
Unclassified

Also published in Ann, Astrophys., v. 26: 234-249,
May-June 1963,

Charged particles can be accelerated in a perpendicular
magnetohydrodynamic shock wave, The scattering of
particles by the clumpiness of the magnetic field pro-
vides the statistical mechanism which is at the origin

of the energy spectrum. The energies which can be
obtained are quite high, even for weak shocks, but the
stronger is the shock, the larger is the number of
accelerated particles. It is possible to derive the
energy spectrum, which obeys toa power law, deeply
related to the nature of the clumaps, which can be those
found in collision-free shocks. The conditions for
acceleration (injection in the accelerating process) are
the same as those for the existence of the clumps in
collision-free shocks, These results are applied to
surface nuclear reactions and provide a good explanation
of Hed in 3 Cen A and Li in lithium stars. (Contractor's
abstract)
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THE ULTRAVIOLET SPECTRUM OF 3 CENTAURI A,
by J. Jugakuand W. L. W. Sargent. [1963](7]p. incl.
tables, refs. (AFOSR-64-0281) (AF 49(638)21)

AD 431085 Unclassified

Also published in Astrophys. Jour., v. 138: 90-96,
July1, 1963,

A list of identifications is given for 65 lines measured
on a Radcliffe coude spectrogram of the region

AX 3120-3700 in the spectrum of 3 Cen A (B4p). Lines
of Mn Tl are present; the resonance Be I doublet 13130
is absent. Relative abundances or upper limits for Be
and the iron-peak elements are derived by comparison
with » Lyr (AC V). The abundance ratio Mn: Fe is
normal in 3 Cen A; that of Ni:Fe is a little low; the
abundance of Be is less than, or equal to, that in » Lyr
while the abundance ratio Cr:Fe is lower in 3 Cen A
than in ~ Lyr by a factor of more than about 40, The
possible relationship between 3 Cen A and the magnetic
peculiar A stars is discussed in the light of these new
results, (Coniractor's abstract)
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California Inst. of Tech. Palomar Observatory, Pasadena.

METAL ABUNDANCES IN THE SUBGIANT £ HERCULIS
AND THREE OTHER dG STARS, by H. L. Helfer, G.
Wallerstein, and J. L. Greenstein. [1963] [21]p. incl.
diagrs, tables, refs. (AFOSR-64-0594) (AF 49(638)-
21) AD 434315 Unclassified

Also Fublished in Astrophys. Jour., v. 138: 97-117,
July 1, 3

Abundances for 32 elements are obtained for the G
stars 7 Her, 99 Her, 8 Com, and 85 Peg. ZHer, a
high- velocity subgiant with well-determined mass,
possesses solar metal abundance; the previously re-
ported metal deficiency of 85 Peg and 99 Her and the
normal metal content of 8 Com are substantiated. A
search for representative unblended lines of 18 addi-
tional elements yielded little additional informatior,
only that these eiements were not strongly overabundant,
The relative excess of o-elements in 85 Peg is con-
firmed, sulfur now being added to the list of observable
a-elements. The manganese deficiency in the metal-
poor stars is wel! established. Abundances of many
elements of atomic weight heavier than the iron group
of elements have been obtained; generally their abund-
ance relative to iron is about the same as in the sun.

In both metal-deficient stars, samarium appears over-
abundant, and there is a possibility that molybdenum
and ruthenium may be overabundant in 85 Peg. (Con-
tractor’s abstract)
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THE 1960 MINIMUM OF R CORONAE BOREALIS, by

C. Payne-Gaposchkin. [1963] [22]p. incl. diagrs. tables,

refs. (AFOSR-64-0596) (AF 49(638)21) AD 434409
Unclassified

Also publighed in Astrophys. Jour., v. 138: 320-341,
Aug. 15, 4

The spectrum of R Caronae Borealis at maximum is
that of a supergiant carbon star of spectral class equiva-
lent to F7. As the star drops to minimum, veiling of the
absorption spectrum is followed by the appearance of a
very rich, bright-lined spectrum with relatively sharp
lines, which fades exponentially, and also by the appear-
ance of several strong, broad, bright lines, which per-
sis? with little change for some time and later fade
abruptly. The average conditions in the layers that
produce the rich, bright-lined spectrum correspond to

6 =1.02, log Pe = -2.0, somewhat lower in tempera-
ture than the photosphere and at much lower electron
pressure. The broad, bright-lined spectrum shows the
H and X lines, the D lines, and a line at 3889A which is
ascribed to He I. The changes during the minimum are
ascribed to a slow contraction of the envelope, leading
to increased density and the deposition of carbon black,
which is responsible for ihe large changes in trightness
and for the reddening of the star's light. The rich,
bright-lined spectrum is neither obscured nor reddened
and is ascribed to an expanding chromosphere that fades
progressively. The broad, bright-lined spectrum is
ascribed to materlal which is ejected with high velocity
in connection with the initial contraction of the envelope
and is collisionally excited when it interacts with a cir-
cumstellar cloud. The other cool stars of R Coronae
class behave in a similar manner and their rate of
variation is shown to be related to their photospheric
temperatures. {Contractor’s abstract)
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PREDICTED FLUXE S AND LINE INTENSITIES IN
LATE- TYPE MODFL ATMOSPHERES, by R. Cayrel
and J. Jugaku. [1963][66]p. incl. diagrs. tables, refs.
(AFOSR-64-1397) (AT 49(638)21) AD 444001
Unclassified

Also published in Ann. Astrophys., v. 26; 495-560,

The determination of the chemical composition of stars
requires the knowledge oi the dependence of stellar line
intensities and colors on temperature, surface gravity
and metal/hydrogen ratio, This dependence is often
obtained with neglecting the photospheric structure
which is replaced by one representative point (single-
layer approximation). In this paper this dependence is
tabulated by model atmosphere computations. A series
of model atmospheres, representating main-sequence
stars in the temperature range theta-effective = 0.7

to 1.4, was computed with metal/hydrogen ratios from
0.1 to 1.0 times that in the sun, The predicted
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emergent fluxes in the continuous spectra are given,
The strengths of weak lines are tahulated for eight
elements for various excited levels and wavelengths.
The various factors affecting the strengths of typical
metallic lines when the metal abundance is decrezsed
are discusned in detail. Approximation formulae are
given. Thecretical luminosity and blanketing effects
on the photoelectric B and V colors are also computed.
(Contractar's absiract)
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California Inst. of Tech. [Palomar Observatary]
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THE CHEMICAL COMPOSITION OF TWO CH STARS,
H)> 26 AND HD 201626, by G. Wallerstein and J. L.
Greeustein. [1964] [17]p. (AFOSR-64-1970) (AF 49-
(638)21) AD 452344 Unclassified

Also published in Astrophys. Jour., v. 139: 1163-1179,
May 15, 1

The high-velocity CH stars appear to be deficient in
metals but rich in carbon and heavy elements. By a
comparative curve-of-growth analysis using the G8 TI
star epsilon Virginis as a standard, it was found that
the CH stars, HD 26 and HD 201626, are metal-poor
by factars of 5 and 30, respectively. Both stars show
a carbon-to-iron ratio 5 times higher than epsilon Vir.
There is no evidence for the presence of C13. 1In addi-
tion, both show an excess of Ba, La, Ce, and Nd with
respect to Fe, by faccors of about 20. Eu is enhanced
by only a factor of 5 in HD 26, and by less than 2 in
HD 201626. Except for their general metal deficiency
these stars have relative abundances of C:Fe:Ba very
similar to the population I Ba T star, HD 46407,
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THE NEAR INFRARED SPECTRUM OF NOVA
HERCULIS 1963, by B. Baschek. [1964] [6]p. (AFOSR-
64-1971) (AF 49(638)21) AD452503 Unclassified

Also published in Publ. Astronom. Soc. Pacific,
v. 76: 22-27, Feb. 1964,

Ten infrared spectrograms of Nova Herculis 1963
were obtainad with the coude spectrograph of the
100-in, telescope on Mount Wilson between Feb. 14
and July 5, 1963, covering the interval between the 9th
and the 149th day after the outburst of the nova, The
spectra, taken or ammoniated Eastmar [-N emulsion,
with the 16-in. camera at a dispersion of 40 A/mm,
and with the 8-in. camera at 80 A/mm are listed, The
stellar spectra were widened to 0. 2mm or more on the
plate. Tracings were made on an intensity scale using
strip or wedge calibration. The nova's continuous
snectrum cannot be seen afte» May 14. Absorption
lines of the principal, diff se enrhanced, and Orion sys-
tem are found before Apr. 5, mostly for Hi, He i,

Ni, and Oi. They are listed with wavelengths meas-
ured relative to superposed nearly atmospheric lives.

A\
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As a measure of their strength, the maximum absorp-
tion with respect to a local continuum and the total
half- width are given.

158

California Inst. of Tech. Palomar Observatory,
Pasadena,

THE EFFECT OF SELF ABSORPTION OF BALMER-
LINE RADIATION IN GASEOUS NEBULAE DUE TO
HYDROGEN ATOMS IN THE 2s STATE, by E. R.
Capriotti. [1964] [9]p. incl. diagr. tables. (AFOSR-
64-2300) (AF 49(638)21) AD 452247  Tinclassified

Also published in Astrophys. Jour., v. 140: 632-637,
Avg. 15, i

This paper describes an investigation oi the effect of
self-absorption due to hydrogen atoms in the 2s state.
The results indicate that for equivalent optical depths
in the 2p yields (3s, 2d) and the 2s yields 3p lines,

the effects of absorption from the 2s level are greater
than the eifects of absorption from the 2p level.
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California Inst. of Tech. Palomar Observatory,
Pasadena.

ON A RECENT ABUNDANCE ANALYSIS OF 7 SEX-
TANTIS, by W. L. W. Sargent, L. Searle, and G.
Wallerstein, [1964] [3]p. (AFOSR-65-1075) (AF 49-
(638)21) AD 620493 Unclassified

Also published in Astrophys. Jour., v. 139: 1015-
1017, Apr. 1, 1964.

In an abundance analysis of the high-velocity A star, 7
Sextantis, by Wallerstein, Stone, and Williams (1262),
one of the conclusions reached was that the He:H ratio
in 7 Sex is about 10 and that C is overabundant by a
factor of about 20. In the present note this is shown
to be inaccurate and that 7 Sex has a normal composition
in every respect. Itis postulated that this inaccuracy
possibly arose through adopting toolow a temperature
for 7 Sex.
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STUDIES OF THE PECULIAR A STARS. 1. THE
SILICON-ABUNDANCE ANOMALY, by L. Searle and
W. L. W, Sargent. [1963] [20]p. incl. diagrs. tables,
refs. (AFOSR-65-2154) (AF 49(638)21) AD 629036
Unclassified

Also published in Astrophys. Jour., v. 139: 793-812,
pr. 4, .

Equivalent widths of the Si T lines, X 4128 and A 4130,
and the Mg T line, X 4481, have been measured on
10 A/mm spzctrograms of 31 Ap stars and 5 A- and




e merr

Y

AIR FORCE SCIENTIFIC RESEARCH

B-type normal stars. Both the Si Tl and Mg !l lines are
quite insensitive to temperature and electron pressure
and behave almost identically in normal A- and B-type
stars. There are large variations in the relative
strengths of the Si IT and Mg II lines in the Ap stars
whicb is interpreted as abundance variations, both in
the Si/H ratio and the Mg/H ratio, from star to star.
Balmer-line profiles have also been measured; those
of the Ap stars do not differ systematicaliy from those
of normal stars of the same color. Published U - B
and B - V colors and the Balmer-line profiles have
been used to deduce representative values of 8 and log
Pg for each star, and abundance ratios Si/H and Mg/H
derived. The Mn stars have normal abundances of both
Si and Mg, while the stars in which A 4200 of Si U is
strong are overabundant in Si by factors ranging from
about 10 to about 60; in the A 4200-Si stars, the abund-
ance ratio Si/Mg has an approximately constant value
of about 60 times normal. All these stars have B - V
< 0.0 but otherwise no dependence of Si abundance on
color. The redder Ap stars, having strong lines of Eu,
Cr, and Sr, are slightly overabundant in Mg and have
Si abundances varying from 10 times normal to 10 times
less than normal. Equivalent widths or upper limits,
have als 0 been measured for the He I line, 214471, and
for CTI, A 4267, which behave in a similar manner in
normal stars, In the Mn stars the lines are normal or
slightly weak for the color, but in the A 4200-Si stars
both C Tl and He I are very weak.
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California Inst. of Tech. Palomar Observatory,
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THE ISOTOPE RATIO C!2/c!% IN A COMET, by A.
Stawikowski and J. L. Greenstein. [1964] [14]p. incl.
illus. diagr. tables, refs. (AFOSR-65-0396) (AF 49-
(638)1323) AD 612579 Unclassified

Also ;ublished in Astrophys. Jour., v. 140: 1280-1291,
t. 1, 3

High-resolution spectra of Comet Tkeya (1963a) show

the Clzc13 (1,0) band at A 4745 with measurable
strength. Its intensity has been measured and compared
with the intensity of two unresolved-triplet, rotational
iines of C12c12(1,0). The structure of the isotope band
has been computed to obtain the number of lines forming
the observed head, From the theory of the excitation

of comtitzlinfg by resonance fluorescence, the isotope
ratio C'4/C"” is derived as 70 + 15. Solar-al.sorption
features, although included, modify the excitation pattern
of the Cy lines only siightly, unlike the CN band which
has strongly deficient fglar radiation. A feature at

A 4752 appears near cl3¢l13 (1,0). Ita strength is too
great to be compatible with C13/C13 .. 70, requiring

all énqsceptably iow value. A discussion as to whether
C*“C" can be de-excited by pure rotation, unlike the
homonuclear C12 molecules, leads to no definite con-
clusion since the dipole moment of C12¢13 is unknown.
It is believed that A 4752 is largely affected by a biend
with NHy. Another siight blend, at A 4745, maY reqlutre
a slightfy higher isotope ratio C1¥C13. The cl12/¢l3
ratio is near that on the earth, Some implications for
the early history of the colar system are drawn. U
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the solar Clz/(;13 ratio proves indeed to be very bigh
the cometary C 3 could have been produced by neutron
irradiation.
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STUDIES ON OPTICAL SCATTERING AS A TECH-
NIQUE FOR PLASMA DIAGNOSTICS, by S. E. Schwarz.
May 1964, 105p. incl. ilius, diagrs. refs, (Scientific
rept. no. 1) (AFOSR-64-1143) (AF 49(638)1322)

AD 603738 Unclassified

When a pulse of intense light from a giant-pulse laser
passes through a plasma, a very small fraction of the
light is scattered out of the beam as a result of
('Thomson') scattering by free electrons. Under suitable
conditiors the intensity of the scattered ligbt is propor-
tional to the density of free electrons, while its spectral
distribution is related to the velocity distribution of the
free electrons through the Doppler formula. Thecretical
considerations are discussed. An apparatus for conduct-
ing scattering experiments was constructed. Measure-
ments conducted at various times in the development

of an afterglow plas mz indicate Doppler broadening of
the scattered light; the broadening disappears as the
electrons cool during the first three microseconds of the
afterglow. Measurements of electron density as a func-
tion of time were made in the afterglow. Twe unexpected
laser-plasma interactions were ochserved, The first

is designated as 'induced plasma luminosity' and the
second as 'giant scattering’. Botb effects appear tobe
related to the presence of bydrocarbon impurities in

the gas.
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AN ANALYSIS OF PERTURBED CONFOCAL RESONA-
TORS, by J. F. Asmus. Sept. 1964, 141p. (Scientific
rept. no. 3) (AFOSR-64-2074) (AF 49(638)1322)

AD 609769 Unclassified

An amalytic technique is developed for computing mode
functions and associated diffraction losses of perturbed
multimode optical resonators. Itis ba: d upona con-
sistent field formulation of resonance in an open two-
mirror system. To illustrate the method the theory of
confocal resonators is extended to include configurations
differing from the confocal case by small geometrical
perturbations, This involves computing and expanding
a perturbed Green's function for such near confocal
resonators. Diffraction losses for certain statistical
and deterministic perturbations are computed and re-
lated to disturbances a~isiag from an imperfect figure,
poiish or alignment of the mirrors. The design and
construction of a stable lager spectrometer consisting
of a single mode trnecble gas laser and a swept inter-
ferometer are described. Measurements of the diffrac-
tion losses of perturbed confocal resonators are found
to be in agreement with the above analysis.
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ATTENUATION OF SHEAR WAVES IN THE UPPER
3 AND LOWER MANTLE, by R. L. Kovachand D. L.
Anderson. [1964] [10]p. incl. diagrs. table, refs.
(AFOSR-65-2917) (AF 49(638):337) AD 612859
Unclassified
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i Also published in Bull. Seismol. Soc. Amer., v. 54:
5 £ 1855-1864, Dec. 1964.

L; ] The attenuation of seismic waves is a direct measure

: E of the absorption due to nonelastic processes in the
earth, The well known difficulties in obtaining body wave
amplitude decrement data have been evoked by studying
the spectral ratios of multiple ScS and sScS phases

from two deep focus earthquakes recorded at near nor-
mal incidence. The average Q, for shear, in the mantle
is about 600 for the frequency range 0.015 to 0.07 cps.
Assuming that equal radiation occurs upwards and down-
wards from the source the average Q for the upper 600
km of the mantle is determined to be about 200 and

about 2200 for the rest of the mantle. The value for Q
at the base of the mantle is at least 5000 for shear
waves,

~
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INFERENCES ON CRUSTAL VELOCITIES AND
DENSITIES FROM P WAVE DELAYS AND GRAVITY
ANOMALIES, by F. Press and S. Biehler. [1964] [17]p.
incl. diagrs. tables, refs. (AFOSR-65-2919)

(AF 49(638)1337) AD 612216 Unclassified

Also published in Jour. Geophys. Research, v. 69:
2§7§-%§§5, July 15, 1964.

A correlation is demonstrated between P wave delays
and Bouguer gravity anomalies. For Caiifornia data it
is given approximately by (Ag) = 355PD where (2g) is
the Bouguer (slab equivalent) gravity change in milligals
and PD is the delay in seconds. The increases in P
wave delays and negative gravity anomalies associated
with topographic highs are manifestations of isostatic
adjustment. However, composition changes of the type
implied by empirical velocity- density relationships
cannot explain the gravity changes associated with P
wave delays in California batholiths. One way to re-
concile the discrepancy is to postulate velocity reversals
in the batholith, A thermal argument shows that
anomalously high temperatures are likely to occur
under the Sierra Nevada because of the unusually large
thickness of batholithic rock, Velocity reversals under
such circumstances are plausible., (Contractor's
abstract)
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THEORETICAL AND OBSERVED ACDUSTIC-GRAVITY
WAVES FROM EXPLOSIVE SOURCES [N THE ATMOS-
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PHERE, by D. G. Harkrider. [1964] [26]p. incl.
diagrs. refs. (AFCSR-65-2920) (AF 49(638)1337)
AD 612217 Unclassified

Also published in Jour. Geophys. Research, v. 69:
52§5-§321, Dec. 15, 1964.

A matrix formulation is used to derive the pressure
variation for acoustic-gravity waves from an explosive
source in an atmosphere modeled by a large number of
isothermal layers. Comparison of theoretical and ob-
served barograms from large thermonuclear explosions
leads to the following conclusions: (1) The major features
on the barogram can be explained by the superposition

of four modes, (2) different parts of the vertical tem-
perature structure of the atmosphere control the relative
excitation of these modes, (3) a scaled point source is
sufficient to model thermonuclear explosions, (4) the
Juserved shift in dominance of certain frequencies with
yield and altitude can be explained by means of the
empirical scaling laws derived from the direct wave
near the explosion, and (5) out to 50 degrees from the
source, the observed variation of amplitude with dis-
tance can be accounted for by geometrical gpreading over
a sphc rical surface,
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DETERMINATION OF SOURCE PARAMETERS OF
EXPLOSIONS AND EARTHQUAKES BY AMPLITUDE
EQUALIZATION OF SEISMIC SURFACE WAVES, 1.
UNDERGROUND NUCLEAR EXPLOSIONS, by M. N.
Toksdz, A. Ben- Menahem, and D. G. Harkrider.
[1964] [12]p. incl. diagrs. tables, refs. (AFOSR-65-
2922)° (AF 49(638)1337) Unclassified

Also published in Jour. Geophys. Research, v. 69:
- , Oct. 15, 1964,

A method of determining the source parameters of
explosions and earthquakes from the amplitude spec-
trums of seismic surface waves is described. The
method, called amplitude equalization, involvew the
correction of the ground displacement spectrum for

the propagation effect. This is accomplished by multi-
plying it numerically with the inverse of the frequency
response of the layered medium. The result is the
amplitude spectrum of the source function, which may
be interpreted by itself or jointly with the initial phase
spectrum to determine the source-time variation. The
spectrum3 of the Rayleigh waves from underground
nuclear explosions are compared and the source-time
function is interpreted using the amplitude equalization
method. The time variation of the pressure pulse at the
boundary of the elastic zone is found to be of the form

p(t) = Pote'"t, where 1 is a parameter which depends
on the yield of the explosion and on the medium, For
the events studied, the breadth of the pulse increased

(n decreased) with the yield of the explosion. (Con-
tractor's abstract)
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SPECTRAL RESPONSE OF AN ELASTIC SPHERE TO
DIPOLAR POINT SOURCES, by A. Ben-Menahem.
[1964] [ielp. (AFOSR-65-2923) (AF 49(638)1337)
AD 6122i4 Unclassified

Also %l%iished in Bull. Selsmol. Soc. Amer., v. 54:
- , Oct. 19€4.

A stratified elastlc sphere is excited by an harmonic
dipolar source of arbitrary orientation and depth. The
total field is expanded in serles of vector spherical
harmonics and then condensed into a convenlent form
of a dispiacement dyadic. The Haskell-Gilbert matrix
method is employed to obtain the radial factor of the
displacements for a multilayered sphere. The depend-
ence of the field on the aximuth angle and the fault ele-
ments is obtained for the case of a double-couple at
depth, Expresslons are also developed for the radiatlon
pattern of surface waves over a spherical stratified
earth. (Contractor's abstract)
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RADIATION PATTERNS OF SEISMIC SURFACE

WAVES FROM BURIED DIPOLAR POINT SOURCES IN

A FLAT STRATIFIED EARTH, by A. Ben-Menakem

and D. G. Harkrlder. [1964][16]p. incl. diagrs. tables,
refs. (AF 49(638)1337) AD 445224 Unclassified

Also %ushed in Jour. Geophys. Research, v. 69:
605- , June 15, 1964.

Explicit compact expresslons were obtained for the far
displacement field of Raylelgh and Love waves generated
by force configurations which served to simulate shear-
type faults with arbitrary dlp and slip. The medium
transfer functions for dipolar sources were computed
for a Gutenberg flat continentai earth model with 23
layers. These were then used to obtain universal
radiation pattern charts for couple- and double-couple-
type sources at various depths over the perlod range

50 to 350 sec, It was demonstrated by means of few
typical examples that the radiation patterns of Raylelgh
waves may depend strongly on the depth of the source,
and unlike the fundamental Love mode may be rather
sensltive to small variatlons in irequency. For a given
source and frequency the radiation pattern may differ
conslderably from one mode to another. (Contractor's
abstract)
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SEISMIC SIGNAL ENHANCEMENT WITH THREE-
COMPONENT DETECTORS, by M. Shlmshoni and S.
W. Smlth. [1964] [8]p. (AF 49(638)i337)

AD 612215 Unclassified

Also published In Geophyslcs, v. 29: 664-671, Oct. 1964.
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The time-averaged cross-product of vertical and radial
components of ground motion is multiplied by the

originai signal producing a function of ground motion in
which rectilinearly polarized motlon 1s enhanced. This
provides some separatlon of selsmlc signals from noise

when both occupy the same frequency and veloclty bands.

The vertlcal and radial motlon is decomposed Into its
Fourier components, and the parameters of an equlva-
ient ellipse are computed at each instant of time. The
eccentricity, major axis, and angle of inclination of the
ellipse provide criteria for identifying P and SV waves
of different velocltles.

171
California Inst. of Tech. Seismological Lab., Pasadena.

STUDY OF FREE AND FORCED OSCILLATIONS OF
THE EARTH. Final progress rept. July 1-Sept. 30,
1963 [9]p. incl. diagr. (AF AFOSR-62-355)

AD 424117 Unclassified

Constructlon of the addltional extensometer component
at the Lake Isabella station has been completed. The
new adit has a length of 125 ft; oriented perpendicular to
the original component. As in prevlous designs the
25-meter quartz extensometer standard is suspended
within a concrete trough. Piers in the form of 6 ft
lengths of 12-in. diam water well casing were cemented
into the rock to a depth of 5 ft for anchoring the fixed
end of the quartz standard and the transducer respec-
tlvely. The rough is covered to protect the quartz
tube and the transducers from dust and damage by
falling rock and reduce temperature variations. Near
the junctlon of the two tunnels a sealed bulkhead has
been installed for reducing barometric pressure varia-
tions and consequent nolse from this source. A closed
loop dehumidification system has been installed to

. maintain a low humidity within the adit, (Contractor's
abstract)

172
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SOURCE-MECHANISM FROM SPECTRA OF LONG
PERIOD SEISMIC SURFACE WAT'ES. 3. THE ALASKA
EARTHQUAKE OF JULY 10, 1958, by A. Ben-Menahem
and M. N. Toksdz. [1963]({14]p. (AFOSR-5359)

(AF AFOSR-63-25) AD 626488 Unclassifled

Also published in Bull. Seismol. Soc, Amer., v, 53:
955-9;9, Oct, 1963.

Source-mechanism 1s derived from amplltude and phase
spectra of mantle Love and Rayleigh waves of the Alaska
earthquake of July 10, 1958. An agreement between
theory and observations is obtained for a unllateral
fauit of 300-350 km, which ruptured with a speed of
3-3.5 km/sec in the directlon N40 degree W, Fault
length is in good agreement with the extent of aftershock
distribution in the month of July, 1958, and the time of
rupture checks wlth the duratlon of an impressive
T-phase recorded at Hawaii. The phases of the signals
are corrected for propagation, instrumental shift and
the source finiteness. Initial phases thus nbtained
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agree on a mech2nism of a right double-couple with
a unit step-function in time. (Contractor's abstract)
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California Inst. of Tech. Seismological Lab., Pasadena.

THE ANELASTICITY OF THE EARTH, by D, L.

Anderson and C. B. Archambeau. [1964][14]p. incl.
diagrs. .ables, refs. (AF AFOSR-63-25) AD 445223
’ Unclassified

Also published in Jour. Geophys. Research, v. 69:
2@1-2%&1, May 15, 1964.

The attenuation of seismic waves is one manifestation
of the earth's anelasticity and is not unrelated to the
response of the earth to stresses of longer duration.

A method is developed for the analysis of the amplitudes

of dispersed wave trains and free oscillations which
yields the anelasticity () as a function of depth in the
earth just as the frequency spectrum yields the elas-
ticity-density structure.
of the method are essentially identical to those of the
dispersion method. The amplitude decay vs period for

toroidal osciallations and Love waves was computed for

a variety of hypothetical Q distributions in the earth.
Those models which satisfy the available attenuation
measurements have a broad, highly attenuating zone in
the upper mantle and a high-Q lower mantle. (Con-
tractor's abstract, modified)

174

California Inst. of Tech. Seismological Lab., Pasadena.

The advantages and limitations

A CATALOG OF SOUTHERN CAT,1JFORNIA EARTH-
QUAKES AND ASSOCIATED ELECTRON DATA PROC-
ESSING PROGRAMS, by J. M. Nordquist. [1964]
{9]p. incl. diagrs. tables, refs. (AF AFOSR-63-25)
AD 437527 Unclassified

Also published in Bull. Seismol. Soc. Amer., v. 54:
1003-1011, June 1964.

Epicenters, origin times, and other pertinent data on
approximately 9000 earthquakes in the Southern
California region, determined by the Seismological
Lab. at Pasadena for the period from Jan. 1, 1934 to
May 17, 1963, have been entered on IBM punched cards.
This card catalog may be used as input for programs
run on the 1BM 7090, and has been converted to
punched tape for input to the Bendix G-15D in use at the
Laboratory, Programs now operational on the G-15D
will produce from the catalog lists of earthquakes which
satisfy given criteria of geographical location and/or
magnitude range. A system of G-15D programs for
calculating from the catalog the dist» ibution of seis-
micity over the region is described. (Contractor's
abstract)
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California Inst. of Tech. Seisinological Lab., Pasadena.

EXCITATION OF SEISMIC SURFACE WAVES BY
ATMOSPHERIC NUCLEAR EXPLOSIONS, by M. N.
Tokstz and A. Ben-Menahem. [1964][10]p. incl.
diagrs. tables, refs, (AF AFOSR-63-25) AD 445226
Unclassified

Also published in Jour. Geophys. Research, v. 69:
1638-1648, Apr. 15, 1964,

The Rayleigh waves generated by nuclear explosions

in the atmosphere and by earthquakes are investigated
to determine the relative effects of the source and the
propagation medium on the observed amplitude spec-
trums. 1t is found that when the waves from a given
source propagate along different paths the shapes of
the spectrums change markedly. Comparison of earth-
quake- and explosion-generated waves leads to the con-
clusion that the source characteristics are obscured by
the propagation effects. The theoretical expression -t
the spectrum of the Rayleigh wave displacement is ¢
rived for an explosion in a homogeneous atmosphere.
The yield of the explosion introduces a frequency~
depeadent factor into the equations. Using this frequency
dependence, the relative yields of explosions are com-
puted from the amplitude-spectrum ratios of Rayleigh
waves recorded at a distant station. (Contractor's
abstract)
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California Inst. of Tech. Seismological Lab., Pasadena.

A NOTE ON SURFACE WAVES FROM THE HARDHAT
NUCLEAR EXPLOSION, by K. Aki. [1964][4]p. incl.
diagrs. (AF AFOSR-62-25) Unclassified

Published in Jour. Geophys. Research, v. 69: 1131-
1134, Mar. 15, 1964.

The records from many LRSM stations have been
studied in order to determine the nature and origin of
the Love and Rayleigh waves that were generated by

the Hardhat explosion. A check was first made on the
validity of the assumption that Love and Rayleigh waves
originated from a common source at the same time,
The origin times of the two waves were shown to agree
within the experimental error, and the assumption was
not rejected. The amplitude ratio and the source phase
difference between the two waves were obtained for
various azimuths from the source, and they were shown
to be consistent with the double couple corresponding to
vertical strike-slip fault, the strike direction being
N30°W or NGO°E. The observation, however, permits
a superposition of an explosive source, making the
contribution to the amplitude of Rayleigh waves less than
half of that from the dcuble couple. {Contractor's
abstract)
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California Inst. cf Tech. Seismologicai Lab., Pasadena.

A PERTURBATION METHOD FOR ELASTIC WAVE
PROPAGATION. L NONPARALLEL BOUNDARIES,
by I Herrers. [1964]|7p. incl. diagr. (AFOSR-85-
2901) (AF AFOSR-83-28) AD 450874 Unclassified

Also lished in Jour. Geophys. Research, v. 69:
3315-5%])51, Sept. 1964,

This is the first of a series of papers in which a smaii-
perturbation theory for elastic wave propagation is
presented. Using classical perturhation techniques,
boundary corditions are obtained for the perturbation

of the displacement field which, by means of the integrai
representation theorems of elastodvnamics, permit us
to express the solutions to the problems as integrais of
known quantities. In this paper the method is formulated
for mediums with boundarles which are siightiy non-
parallel. R is then applied to a study of the propagation
of Love waves through a crustai layer. (Contractor's
abstract)
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[California Inst. of Tech. Seismologicai Lab., Pasadena]

BODY FORCE EQUIVALENTS FOR SEISMIC DISLOCA-
TIONS, by R. Burridge and L. Knopoff. [1984] [14]p.
inci. diagrs. refs. (AFOSR-65-2802) (AF AFOSR-63-
26) AD 813116 Unclassified

Aiso %iished in Buil. Selsmoi. Soc. Amer., v. 54:
- , Dec, 1964,

An expliclt expression is derived for the body force to
be appiied in the absence of a dislocation, which pro-
duces radiation identicai to that of the dislocation.
This equivaient force depends only upon the source and
the elastic properties of the medium in the immediate
vicinity of the source and not upon the proximity of
any refiecting surfaces. The thec~v is deveioped for
dislocations in an anisotropic inhomogeneous medium;
in the examples isotropy 1s assumed. For displace-
ment dislocatlon fauits, the double couple is an exact
equivaient body force. (Contractor’s abstract)
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[California Inst. of Tech. Selsmologicai Lab., Pasadena]

ON A METHOD TO OBTAIN A GREEN'S FUNCTION

FOR A MULTI-LAYERED HALF SPACE, by I. Herrera.

[1964] [10]p. incl. diagr. refs. (AF AFOSR-83-28)
Unclassified

Published in Bull. Seismoi. Soc. Amer., v. 54: 1087-
1003, Aug. 1984,

I: this paper the surface wave terms of the Green's
functlon for a two-dimensionai multi-layered haif space
are obtained. The method used is new and remarkabie
by its simplicity. It is based on the integrai representa-
tion theorems for elastodynamics. The orthogonality

>38 <

properties of surface waves are generalized to include
not only Love waves but Rayieigh waves as well.
(Contractor’s abstract)
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California Inst. of Tech. Seismological Lab,, Pasadena.

TRANSMISSION OF LOVE WAVES PAST A CONTINEN-

TAL MARGIN, by L. “nopoff and J. A. Hudson. Oct.

1963, 17p. (AF AFOSR-83-28) AD 423484
Unclassified

A simplifled two-dimensional model of the continental
margin i8 cunzidcred in which a single layer crust is
assumed to have an abrupt change in thickness. Love
waves are assumed to be propagating normally to this
discontinuity. By a Green’s functlon technique, the
transmission coefficients are derived for waves propa-
gating in either direction. Numerical values are pro-
vided for a wide range of thicknesses and for one set

of physicai parameters for crust and mantle. (Contrac-
tor’s abstract)
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California Inst. of Tech. W. M. Keck Lab. of

[Engineering Materials] Pasadena.

INFLUENCE OF PREFERRED ORIENTATION ON THE
HALL EFFECT IN TITANIUM, by L. Roesch and R. H.
Willens. [1862] [4]p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>