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Bibliography, With Abstracts, of AFCRL
Publications From 1 January to 31 March 1971

INTRODUCTION

This bibiiography lists all AFCRL in-house reports, journal articles, and con-
tractor reports issued during the reporting period. The DD Form 1473 (Document
Control Data - R&D) for each publication is included.

In Part I, tne 1473's for in-house reports are arranged numerically by the
series in which they were issued; in Part I, the 1473's for journal articles are
arranged alphabetically by author; in Part III, the 1473's for contractor repcrts
are arranged alphabetically by corporate author. For cross-reference purposes,

an index is included, listing the puplications numerically by the AFCRL document
number.

Types of AFCRIL. Reports

AFCRL technical reports include those prepared in-house and those prepared
by contractors. The in-house reports are issued in six series, and the contractor
reports are of two types. The in-house series and the types of contractor reports
are described below.

In-House Report Sertes
AIR FORCE SURVEYS IN GEOPHYSICS

This series is utilized for two types of environmental research information

(@) research results that are dircetly applicable to design, developmental, or




operational preblems of the Air Force, and (b) survey or state-of-the-art papers
in a specific area of the environmental sciences.

INSTRUMENTATION PAPERS

Instrumentation Papers present information about new techniques, procedures,
instrumentation, components, or vehicles utilized in AFCRL research efforts.

PHYSICAL SCIENCE RESEARCH PAPERS

In general, these papers report resulis of AFCRL research in the information
and mathematical sciences, microwave physics, laser physics, solid state

sciences, and spectroscopy.
ENVIRONMENTAL RESEARCH PAPERS

Papers reporting results of AFCRL research in the environmental sciences,
including space physics, upper atmosphere physics, optical physics, meteorology,
and the terrestrial sciences are published in this series.

SPECIAL REPORTS

The Special Reports series provides a publication medium for (a) papers that
do not report specific research results, such as bibliographies and proceedings of
symgosia, (b) papers by special employees of AFCRL, such as summer emplovees
or cooperative students, (c) theses written by AFCRL employees, and (d) signifi-
cant management and administrative reports. Other special categories may be

accommodated in this series as the need arises.
TRANSLATION SERIES

This series, including Russian, Chinese, and Japanese works, represents a
highly selective collection of translations of scientific and technical articles per-~
tinent to AFCRL interest.

Contractor Reports
SCIENTIFIC REPORTS

Scientific Reports are normally prepared when a definable phase of the re-
search has been completed, when the research effort reaches a point where it is
natural and logical ‘o summarize the results, or if no other scientific report was
issued during the contract year. Scientific Reports cover all phases of work
undertaken during the period of the report, includ.ng the contents of papers

published in scientific journals or presented at s-ientific meetings.
FINAL REPORTS

These reports summarize the work performed under the contract.
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How to Obtain Copies of AFCRI, Technical Reports

The reports listed in this bibliography can be obtained by sgencies of the

Department of Defense, their contractors, and other government agencies from:

Defense Documentation Center
Cameron Station
Alexandria, Virginia 22314
All other persons and organizations desiring copies of AFCRL technical

reporte should apply to the:

National Technical Information Se-vize (NTIS)
Springfield, Virginia 22151
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(Security classification of title, body of abstract and indexing annotation must be entered when the overall report is classified)

1. ORIGINATING ACTIVITY (Corporate author) 2a. REPORT SECURITY CLASSIFICATION

Air Force Cambridge Research Laboratories (LK) Unclassified

L. G. Hanscom Field 75 GROUP
Bedford, Massachusetts 01730

3 REPORT TIT' E

OPTICAL OBSERVATIONS OF CHEMICAL RELEASES IN THE UPPER
ATMOSPHERE DURING 1969, WITH DESCRIPTION OF INSTRUMENT
USED FOR DAYTIME VAPOR-TRAIL TRACKING

4 DESCRIPTIVE NOTES (Type of report and inclusive dates)
Scientific. Interim.

s. AUTHOR(S) (First name, middle initial, last name)

Gordon T. Best

L REPORY DATE 73 TOTAL NO. OF PAGES 75 NG. OF REFS
26 October 1970 30 28
%o CONTRACT ORGRANT NO. [ D 90 ORIGINATOR'S REPORT NUMBERS)
ILIR
b PROJECT, TASk, wORK UNIT NOS. 7635-13, 14-01 AFCRL-70-0692
¢ popeement 62101F Y 2,*,’;‘,5.:}'&.’,°,2;o.':?’”""’°""' bers thos may be
d ooosuseLement 681000
AFSG No. 227

10. DISTRIBUTION STATEMENT
1. This gocument has been approved for public release and sale; its distribution
is unlimited.

12 SPONSORING MILITARY ACTIVITY

Air Force Cambridge Research
Laboratories (LK)

L. G. Hanscom Field

Bedford, Mascachusetts 01730

11, SUPPLEMENTARY NOTES

This research was partially supported
by the AFCRL Laboratory Director’'s
Fund,

13, ABSTRACT

During 196Y, a number of rocket payloads flown by AFCRL released clouds of
chemical vapor, which were measured by triangulation and spectroscopy. This
report discusses the results of spectroscopic messurements made on bariun:
clouds and the spectrum of the luminous cloud produced by a release of diborane.
A tracking instrument for detecting high-altitude vapor trails during the day is
also described, together with the results of a successful field test,

The results of these studies are relevant to current Air Force needs in the
areas of electromagnetic wave propagation through a disturbed medium, accurate
prediction of satellite orbits, and prediction of motion o. nuclear debris.

KEYWORDS: Upper atmosphere dynamics, Chemical releases,
Optical instrumentation, Spectroscopy
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(Security classification of title, body of absiract and indexing annotation must be entered when the overall report is classified)

1. ORIGINATING ACTIVITY (Corporate author) 2a. REPORT SECURITY ~LASSIFICATION

Air Force Cambridge Research Laboratories (LKC) Unclagsified

L.G. Hanscom Field TR GRouR

01730

3 REPOAT TITLE

A HYDROSTATIC APPROXIMATION FOR THE FLATTENING OF THE PLANETS

4. DESCRIPTIVE NOTES {Type of report ond inclusive dates)
Scientific. Interim.

5. AUTROR(S) (Firat name, middie initial, last name)

Harry E. Moses
Antonio F. Quesada

& REPORTY DATE 7a TOTAL NO. OF PAGES 75 "NO. OF nEFS
2 December 1970 13
8a. CONTRACT OR GRANT NO. 9a. ORIGINATOR'S REPONT NUMBENS)
b PROJECT, TASK, womk uniT Nos.  1635-13-01 AFCRL-70-0668
62101F
€ D00 ELEMENT 119 2.‘.:‘;‘21'&'."'2;"1?’" (Any other numbers that may be
d. DOD SUNELEMENT 681000 AFSG, No. 228

1G. DISTRIBUTION STATEMENT
1-This document has been approved for pul ‘ic release and sale; its distribution

is unlimited.

11. SUPPLEMENTAAY NOTES 12 SPONSOAING MILITARY ACTIVITY
Air Force Cambridge Research

Laboratories (LKC)
TECH, OTHER LG Hanscom Field
Bedford, Massachusetts 01730

13, ABSTRACT

Geodesy plays an important role in determining satellite orbits and paths of
chemical releases. A simple hydrostatic model gives the correct flattening
ratio of the six oblate planets within a factor of 2.05. A conjecture is
hazarded as to why the agreement is not even better.

KEYWORDS: Geodesy, Planets, Flattening ration, Oblateness

DD rom 1473
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Unclassified

Secunity Classification
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Unclassified

Security Classification
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s { author) 20. REPORT SECURITY CLASSIFICATION
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L.G. Hanscom Field I8 GRour

Bedford, Massachusetts 01730

) AEFPORY TITLE

STUDIES OF CLOUDS AND WEATHER OVER SOUTHEAST ASIA

4 DEsCMIPTIVE NOTES [ Type of report and inclusive dotes)
Scientific. Interim.
s. AUTHORIS) (First name, middle initial, last name)

John H. Conover

6 REPOAT DATEL 7a TOTAL NO. OF PAGES 15 NO. OF mEFS
21 January 1971 45
80. CONTAACY OR GRANT NO. %2 ORIGINATOR'S REPORT NUMBENS)

AFCRL-71-0078

b PROJECT, TASK, woRKk uniT kos. 6698-02-01

¢, DOOD ELEMENT 62101F Y .‘.’.‘.’.‘.%21‘&.'?:2#5’”""’ other numbers that may be

AFSG No. 229
d. DOD SUBELEMENT 681000 o

1
0. DISTRIGUTION STATEMENT
1-This document has been approved for public release and sale; its distribution
i8 unlimited.

11, SUPPLEMENTARY NOTES 12 SPONSORING MILITARY ACTIVITY

Air Force Cambridge Research
Laboratories (LY)

TECH, OTHER L.G. Hanscom Field

Bedford, Massachusetts 01730

3. asstaact A radar weather index forecast was used to provide a measure of
precipitation coverage which in turn would serve as a guide to more detailed
forecasts of ceiling, visibility, etc. The index equals the percent coverage by
radar echoes within a 50-nmi radius of the station. Hourly indices were com-
puted for Tan Son Nhut, Pleiku, Ubon, and Udorn.

From the analysis of cloudiness, winds, and pressure distributions it was
found that weather over the three southernmost stations is best related to prior
conditions to the east. Activity at the northernmost station also relates to prior
conditions to the east, but weak pressure correlations are also found over the
Tibetian Highlands and western Indochina, suggesting an influence from the north-
west and west.

Using a stepwise multiple regression program, equations were developed for
forecasting 1,2, and 3 days in advance the probability that the radar index in the
afternoon, 1230 to 2330 LT, would be low, average, or high. Variables of
cloudiness, sea level pressure, and pressure gradients were found mosat useful.
Nomograms were made to simplify calculations of the forecasts.

Independent test forecasts over the 1969 season showed no skill over recur-
rence when scored by the Heidke m~thod. Forecasts for 1970 showed skills of
+0.18 and +0. 14 for days +1 and +2, or about the same as those found with the
dependent data. Scores for the day +3 forecasts were near zero. These scores,
lalthough low, are considered important because forecasts for these periods are
usually basgd o recurrence or ers'ﬁtepce.KEYWOR S: Foaf‘(:cxsst_ing
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Unclassified
Security Classification

DOCUMENT CONTROL DATA - R&D
(Security classification of title, body of abairact and indesing annotation musi be entered when the overoll report is classified)

. ORIGINATING ACTIVITY (Corporate author) 2a. REPORY SECURITY CLASSIFICATION
Air Force Cambridge Research Laboratories {LII) Unclassified

L.G. Hanscom Field. onour

 Bedford, Massachugetts 01730

= N!FOI‘I’ T"ret

AREAL MAPPING: A PRELIMINARY ASSESSMENT OF ITS APPLICABILITY
TO THE IONOSPHERE

s CESCRiPTIVE NOTES [Type of report and inclusive dotes)
Scientific. Interim.

5. AUTHORIS)(Firat nume, middle initial, last name)
Charles M. Rush

Robert E. Cookingham, 1/Lt, USAF

§ ACPOAT DATE 70 TOTAL NO. OF PAGES 75 NO. OF REFS
2 December 1970 13 none
0. ORIGINATOA'S REPOAT NUNBEN'S)

83 CONTRACY ON GRANT MO, L'Db‘

.AFCRL.-70-0870
b mmosecT, Tasu. womrk umiT wus.  ILIR
¢ DOO ELENENT 61101F {95 orue WA ASRONT uysl(dqub«mbm that may be
, ERP No, 338

d. 000 SUBELEMENT 680100

10. OISTRUBUTION STATEMENT
1—This document has been approved for public release and sale;
its distribution is unlimited.

tH, SUPPLEMENTANY NOTCS 12 ”ONIO:INO WILITARY ACTIVITY
This research was fully supported by Air Force Cambridge Research
the AFCRL Laboratory Director's Laboratories (LIIF
Fund, L.G. Hanscom Field
- Bedford, Massachusetts 01730

13, ABSTRACTY

The mapping of ionospheric parameters for the purpose of extending and
extrapolating observations is studied. It is found that a relatively simple con-
touring program can be used to specify the ionosphere in the lower regions that
are under strict solar control. Using electron density data representative of
various ionospheric stations in North America, it is seen that the shape of the
generated contours for the F region depend upon the location of the various
stations. These results seem to imply the need for more sophisticated methods
of synoptic representation of the upper level ionosphere,.

KEYWORDS: Areal mapping, Ionospheric forecasting,
Specification, Electron density

DO FOMM 1473
1NOV o8 v Unclassified

Secwity Classilication
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1. ORIGINATING ACTIVITY [Corporate author) 26. REPORT SECURITY CLASSIZICATION
Air Force Cambridge Rcsearch Laboratories (LI) Unclassified

L. G. Hanscom Field ELE

Bedford, Massachusetts 01730

3 REPFORT TITLE

GLOBAL MORPHOLOGY OF IONOSPHERIC SCINTILLATIONS

4. DESCRIPTIVE NOTES (Type of report nd inclusive dates)
Scientific. Interim.

[ 5. auTHoRIS (First name, middle initial, last name)
Jules Aarons

Herbert E. Whitney

Richard S. Allen

& REPOAY DATE 7a TOTAL NO. OF PAGES 74 No. OF REFS
16 October 1970 39 27
84 CONTRACT OR GRANT NO. 94 ORIGINATOAR'S REFPORT NUMBENS)

AFCRL-70-0672

5 PROJECT. TAsK. womk uniT wos. 4643-01-01

¢, DOD LLEMENT 62101F
(1.9 g‘zr‘gf&r‘or:;oxfm {Any other numbers that may be

d. 00D SUBELEMENT 681000 ERP No. 339

10. DISTRIBUTION STATEMENT
1-This document has been approved for public release and sale; its
distribution is unlimited.

11, SUPPLEMENTAARY NOTES 12 SPONSORING BILITARY ACTIVITY
Air Force Cambridge Research
Laboratories (LI)
TECH, OTHER L. G. Hanscom Field
Bedford, Massachusetts 01730

13. ABSTRACT

Amplitude fluctuations produced by small irregularities in electron density
in the F-layer of the ionosphere (at 300 to 400 km height) can be a problem to
communication and navigation systems in the VHF-UHF range. Recent measure-
ments, primarily by AFCRL, are shown with emphasis on results at high and
equatorial latitudes. At high latitudes an irregularity region exists whose lower
boundary reaches 57° invariant latitude near midnight. During magnetic storms
the boundary descends to lower latitudes and the fading becomes deeper. Over
the polar cap scintillations are somewhat diminished. When observing synchro-
nous satellites through the irregularity region, deep and fast fading is frequently
seen, with fade rates to one per second.

Irregularities produce deep scintillations in the VHF range $15° from the
geomagnetic equator. In equatorial regions maximum occurrence of high level
scintillations takes place between 2100 and 2400 local time during the equinoxes;
a minimum occurrence is observed during the solstices. When the sunspot numbe
decreases, the equatorial irregularity region spreads and becomes larger. The
data for various latitudes has been placed in statistical form, that is, distribution
of amplitudes for 15-min samples as well as for periods of 1 yr and longer. To
minimize the effect of this ivnospheric phenomenon on satellite transmissions,
the system designer can utilize amplitude distributions, fading rates, depths,
|and other aspects of scintillation observations in designing his modulation.

KEYWORDS: Global morphology, Ionospheric scintillations,
LSatellite communications. Navigation systems
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Unclassified
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DOCUMENT CONTROL DATA - RLD
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1. OMIGINATING ACTIVITY (Corpomie aushor) 22 REPORT SECURITY CLASSIPICATION
Air Force Cambridge Research Laboratories (LKC) | Unclassified

L.G. Hanscom Field 15 "anoup

Bedford, Mass. 01730

3 REPORY TiTLE

FORWARD AND BACK SCATTER CHARACTERISTICS OF SPHERICALLY

SYMMETRIC OVERDENSE CLOUDS FOR SEVERAL ELECTRON DENSITY
DISTRIBUTIONS

s ogscrprTivg NoTES (Type of report and inclusive dates)

Scientific. Interim,
s. AUTWOR(S) (Firet name, middle initial, last name)

Milton M. Klein

© REPORT OATE 7a TOTAL NO. OF PAGES 78 WO, OF REFS
23 November 1970 16 4
33 CONTRACT OR GRANT NO. 94 ORIGINATOR'S REPORT HUMARA'S)
AFCRL-70-0686
b PROJECT, TASK. wORK UNIT NOS.  T7635-13-01
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4 00D SUSELEMENT 681000 ERP No. 340

9. DISTRIBUTION STATEMENT

1—This document has been approved for public release and sale;
its distribution is unlimited.

i ILITARY ACTIVITY
tt, SUPPLEMENTARY NOTES 'A:;“fi‘z;-';‘e.é;mbx‘-ldge Resear(:h
TECH. OTHER Laboratories (LKC)

L.G. Hangscom Field
Bedford, Masgsachusetts 01730

" amsraact Knowledge and understanding of the propagation of electromagnetic
wavesg through the ionosphere, ionospheric irregularities, and artificial electron
clouds, provide the information and criteria needed to solve Air Force problems
of discrimination, detection, and communication. Because the electron density
distribution changes during expansion of a cloud, it is desirable to know how the
change affects the scattering characteristics of the cloud.

A determination, in geometric optics approximation, of the forward and bac
scatter characteristics of spherical overdense clouds having: (1) a gaussian de-
crease with distance from the center, (2) a sech2, or exponential, decay, and
(3) an inverse-square decrease, showed that the back scatter cross section for
the inverse square distribution is always larger than for the other two distribu-
tions. As the center point density increases, the back scatter cross section ob-
tained with the gaussian sphere most rapidly takes on the characteristics of a
conducting sphere, that of the sech? distribution lags slightly behind, but that of
the inverse-square sphere never gets close to the result for a conducting
sphere. In forward scatter, the inverse-square distribution shows the largest
cross section and a fairly rapid increase with center point density, the sech?
distribution has an essentially constant cross section, and the gaussian, which
has the lowest forward scatter cross section, shows a slight decrease with
center point density.

KEYWORDS: Scattering, Geometric optics, Radio frequency,
Overdense plasma, Spherically symmetric distribution
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1. ORIGINATING ACTIVITY (Corporate author) 2a. REPORTY SECURITY CLASSIFICATION
Air Force Cambridge Research Laboratories (LKC) Unclassified
L.G. Hanscom Field 75 Gaoue
Bedford, Massachusetts 01730

3. REFORT TITLE

PHOTOGRAPHIC STUDIES OF BARIUM RELEASES

s DESCRIPTIVE NOTES (Type of report and inclusive dates)

Scientific. Interim.
s. AUTHORIS) (First name, middle initial, last name)
G. T. Best T. M. Noel
C. A. Forsberg N. W. Rosenberg
6 REFPORY DATE 7a TOTAL NO. OF PAGES 78 no. OF NEFS
12 November 1970 16 2
80. CONTRACT OR GRANT NO. LDF Sa ORIGINATOR'S NEPORT NUMBENS)

ILIR AFCRL-70-0687

b PROJECT, TASK, WORK UNIT NOS. 7635_13, 14-01

c. DOD ELEMENT - .
61101F Ty gzrctn:,ﬁ:'o’:;a:?ﬂ(dnomrw’lMatmay be

d. 00D SUBELEMENT 680100 ERFP No, 341

0. DISTRIBUTION STATEMENT

1-This document has been approved for public release and sale; its distribution
is unlimited.

11, SUPPLEMENTARY NOTES 12 SPONSORING MILITARY ACTIVITY

Ai ) .
This research was partially supported ir Force Cambridge Research

; Laboratories (LKC)
%}:H:Se AFCRL Laboratory Director's L.G. Hanscom Fieid

Bedford, Massachusetts 01730

13, ABSTRACT

Photography of barium releases was performed by AFCRL from two sites,
the primary purposes being to obtain quantitativ> data on peak and integrated
intensities and to study the spatial structure nnd dynamics of the releases by
means of stereo techniques. High-speed photography of the release phase was
also performed, and a preliminary analysis of the initial expansion mechanism

is given. Sample photographs of the releases showing several features of
interest are presented.

KEYWORDS: Barium, Chemical release, Plasma, Ion clouds,
adial cxpansion
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Unclassified
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A REPORT TITLE

RADIO PROPAGATION EFFECTS DUE TO IONOSPHERIC WAVES

4. otscminTive woTEs (Type of report and inclusive dates)
Scientific. Interim.

s, AUTHOR(S) (Firal name, siddie initiol, [ast name)

Kurt Toman

& REPORT DATE 7a TOTAL NO. OF PAGES 18 wo. OF rEFS
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80, CONTRACT OR GRANT NO. fa ORIGINATOR'S REPOART NUMBENS)

AFCRL-70-0688
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10. OISTRIBUTION STATEMENT

1+-This document has been approved for public release and sale; its
distribution is unlimited.

" prLEeERTaRY voveR 'Air Force Cambridge Research
TECH, OTHER Laboratories (LII)

L.G. Hanscom Field
Bedford, Massachusetts 01730

3. ARsTRICY

Acoustic-gravity waves in the ionosphere create moving, undulating,
reflecting surfaces. Overhead passage of such surfaces causes variations of
amplitude, plhiase, and frequency of reflected radio waves. The patterns of
these variations change with the characteristics of the reflecting surface. For
the study and prediction of these patterns, computer experiments were carried
out ot simulate the effects of sinusoidal reflecting surfaces on propagating
radio waves. The simulated parameters included field strength and path iength
and its derivative. The results are compared with high-frequency measure-

ments made over an oblique, ionospheric transmission between Ottawa, Canada,
and Bedford, Mass.

Phase height, Group height,
KEYWORDS: Ionosphere, Acoustic-gravity waves, Radio
propaguation, Doppler effect, Focusing, Simulation
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13. ABSTRACT

This paper deals with the use of riometers as an aid in ionospheric fore-
casting during both disturbed and undistrubed conditions at various geographical
regions of the earth. Both the physical and technical aspects of riometry are
discussed. Riometer observations during special solar geophysical events
such as polar cap absorptions, auroral absorptions, and solar flare effects
are presented and discussed. Suggestions for the improvement of riometer
outut and a description of experiments to be performed using riometers as
as integral part of forecasting systems are presented.
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Qualitative descriptions of the morphology of PCA events are given,

uging data from the following riometer stations: Thule and Godhavn,
Greenland; Churchill Range, Manitoba, Canada; and Reykjavik (Leirvogur),
Iceland. The dependence of commencement time on solar zenith angle and
subsequent daily variaticns in absorption following the initial day are
described. The morphology of PCA events is very important for forecasting
the Lchavior of ionospheric absorption during a PCA event. It is shown that
besides information concerning the energy spectrum of the proton flux, the
season and time of day must also be considered for forecasting the expected
absorption.
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Optical cbservations following the
can be described in terms of three pha

second is the ionization phase that can

clouds.
Observations of each of the above
showed the ionization mechanism to be

were conducted which led to a more de
volved,

Spectroscopy

release of barium vapor at high altitudes
ses. The first, lasting of the order of a

second, is the initial release and expansion of a neutral barium cloud. The

vake from 3 to 100 sec, depending on

release altitude and size. The remaining history is characterized by the
development of striations in the ion cloud and of a tail Jjoining the ion and neutral

phases with various optical instruments
via metastable levels, and experiments
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13. ABSTRACT

The coupled equations representing the horizontal neutral air winds
arising from the diurnal variation of atmospheric pressure, are solved
numerically. Taking full account of the diurnal and seasonal variation of
electron density, meridional and zonal winds have been computed at
mid-latitudes for both solar maximum and solar minimum conditions. The
daily variation of both the meridional and zonal wind can be well represented
by a daily mean plus a 24- and 12-hour oscillation and tabular values of the
winds for each season are given for the height of the F2 maximum and for
every 100 km interval from 200 to 500 kmm. These values can be used to
readily compute the associated vertical drift velocity at any middle latitude
location when account is taken of the local geomagnetic field.
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The impedance and radiation properties of a ground-wire antenna are ana-
lyzed using transmission line theory. For the purpose of computing these prop;
erties, considering the large number of parameters necessary to describe the
antenna, a computer program was developed. Several sample calculations are
described, directed towards the design of an antenna for use with a low fre-
guency stepped ionosonde.
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13, ABSTHACT

The purpose of this report is to provide a new clarity of insight into concepts that
are involved in the design and understanding of devices which have importance in
a wide variety of Air Force applications. The formulas derived herein provide
new tools for clarifying the mode operation and optiniizing the performance of
devices that involve dielectric components. The standard theory of dielectrics
that involves the vector D is clarified by expressing its basic but implicity assump-
tion as an explicit postulate. For a dielectric sample with polarization density
P(r),  discussion is presented concerning the approximation involved in calcu-
lating the external field of the sample from the surface and volume polarization
charge densitiesop=* P *n and pp= -V *P. If Eg i8 the field generated by the
surface density op, it is shown that the usual theory of dielectrics is equivalent to
the pcziulate that for a homogeneous dielectric in an applied field Eg, the polari-
zatior: is related to the field by P= yoE, where the mean field £ is the sum of

Eq and Eg, and ye i8 the electric susceptibility, The vector D is defined by

D = E+ 4xP, and this definition is shown to be the one implicit in the conventional
but sometimes ambiguous treatment. The fleld of conductors embedded in dielec~
tric matter is discussed in terms of the present formalism, as is the force on,
and energy,density of, a dielectric body in an applied field. The standard expres-
sion « = -% P+E 5 for the energy density w of polarized matter is derived from a
micrescopic viewpoint, without invoking the vector D,
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Crystals of high chemical and mechanical perfection are required for research
in electronic devices. The purpose of the research reported here was to produce
diamonds for use in the fabrication of semiconducting devices. This was one portion
of a laboratory~wide program investigating the utilization of diamond as a high
temperature semiconductor.

Diamond synthesis is explained in terms of crystallization from a super-
saturated liquid. The major driving force is thermodynamic. The primary condition
for synthesis is a stable diamond-liquid equilibrium in which the liquid is composed
of carbon and certain metal solvents,

Thermodynamic expressions are developed for describing the pertinent portions
of the nickel-, cobalt-, manganese-, and {ron-carbon binary systems. Temperature-
composition dlagrams at high pressures are drawn to show stability relationships
and the allowed limits for synthesis. The theoretical model is verified by an exten~-
sive uitra-high pressure-temperature experimental investigation, Theoretical and
empirical results are employed in predicting conditions for producing high quality
single crystals.
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Z =X

types of input data are also given.

t= % TP

Xt-l .

A mathematical filter for eliminating persistence in meteorological data
is proposed and discussed. This filter takes the form

Relationships between statistical parameters of the filtered and the original
data are derived and found to depend only on the value of pj.
Examples of the effect of the filter on the power spectrum of various
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13. ABSTRACT

A technique thzat utilizes a reference signal of varying phase for measuring
the phase of millimeter signals in free space is described. The phase of the
reference signal is measured independently and subtracted from the total phase
measured to determine the desired phase. The use of « varying reference phase
is necessary because flexible or movable waveguides whose phase characteristics
can readily be measured are not available at millimeter wavelengths. The theory
of the technique described is based upon the interference pattern of slowly vary-
ing electric fields.
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The need for high-dielectric constant, low-loss, temperature-stable
ceramic materials for microwave~device application has given impetus to the
study of various titanate and oxide mixtures. In the course of this research
we have developed a material which has a temperature frequency coefficient
of 530 ppm/°C and a dielectric constant of 106, comparable to the American
Lava T-96 Ceramic, but has a higher dielectric constant. Methods for mixing,
firing, and aging of ceramic materials, as well as microwave measurement
techniques, are presented and results are given in graphic form and tables.
These results may be valuable to workers wishing to pursue the development
of zero temperature coefficient materials further.
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Self-orthogonal codes have been used on many occasions due to their added
ease of decoding. In particular, moderate length self-orthogonal codes are often
needed. This paper gives a complete listing of all self-orthogonal codes of rate
one-half whose length is between 2 and 18, and also lists all their properties.
Someone who wants to use such a code can see what is available from the list and
then select one based on the characteristics listed.
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To improve the reliability of digital conmunications systems, an encoder/
decoder was designed, constructed, and evaluated for failsafe and error
correction capabilities under stationary gaussian noise conditions. It employs
a random error-correcting (73, 45) cyclic code in a binary erasure channel.
The code is in the class of difference set cyclic codes. Discussed are trade-
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discussed is a special threshold detection technique for error correction pur-
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13. ADSTRACT

A new method for counteracting the damping effects of interpolation makes
use of simple symmetric linear filters. Specificaily for use in numerical
integrations involving multiple mappings of a grid network on a sphere, it has
been designed tc take advantage of the relative simplicity of map representations
in numerical integrations and at the same time avoid the instability that is due
to incompatible solutions in the overlap region. Whether or not the method will
actually succeed in this purpose can only be determined from specific experi-
ments. The method makes use of liaear filtering to produ.e a maximum
restoration of damped amplitude, and may therefore also be useful in
generating initial grid point data from irregularly spaced station data as
part of some general objective analysis procedure. The procedures are
general ard may find application in such diverse problems as that of incor-
porating nonsynoptic data into an objective analysis procedure or in limited-
area nesting problems.
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13, ABSTRACT

There are many potential applications of computers in which it would be desirable
for the user to be able to communicate with the machine in English., A number of ex-
perimental computer programs have been written which were intended to have the
capability of accepting input in at least a restricted subset of English, Some of these
programs have been fairly successful at understanding and answering simply phrased
questions on some specific topic. None, however, can deal with more than one type of
data base, a2nd none can deal with sentences of very great syntactic complexity.

The theory of transformational grammars represents the linguists' most elabo-
rate attempt to date to formalize the syntactic structure of English, The result of
analyzing a sentence according to a transformational grammer is a so-called "deep
structure, which expresses various information about the constitnent portions of the
sentence in a treelike form. In view of the relatively high state of development of the
transformational theory, it is natural to use it as the basis for the "front end" of an

English-understanding program.

The system discussed in this report provides a general method of interpretation
of transformationally parsed sentences for use in question-answering. It is based on
a general scheme for using the information contained in the deep structures to interro-
gate a data base. The primary effort {s aimed at handling a wide variety of complex
syntactic structures, with particular concern for the problem of embedded structures.

The system provides a general facility for handling syntactic structures, to which
a user can add routines corresponding to the specific nouns, verbs, and adjectives he
wants to use, The present implementation includes a vocabulary suitable for dealing
with sets; the noun, verb, and adjective routines for this area of discourse constitute
about 10% of the entire program. KEYWORDS: Transformational grammar,

Computers, Man-machine interaction, Semantics, Natural language
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13. ABSTRACT

This Bulletin is a quarterly publicatio. .at contains AFCRL contract and
inhouse data reported from sites throughout the world. The first four issues,
which encompassed 1964 data, constitute Volume I. Volume II (numbers 1-4)
contains quarterly data for 1965 with Volume IO (1966), Volume IV (1967),
Volume V (1968), Volume VI (1969), and Volume VII (1970).

Program descriptions for all data sections are updated annually or as required,
and are presented in Number 1 of each voiume,

The following types of data are contained within each issue: magnetometer,
cosmic ray, ELF noise, riometer, solar optical and radio emission, and ionosonde.
This issue covers such data for July, August, and September 1970,
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13, ABSTRACT

_The L.G. Hanscom Field S& E Awards Meeting, held in the Base Theatre on

3 November 1970, served as the venicle for recognizing selected outstanding
research performed by scientists of the Air Force Cambridge Research
Laboratories and those of the Electronic Systems Division. This volume is the
ccllection of eight AFCRL papers (three were jointly authored), and two papers
prepared by researchers of the ESD, given at this Meeting. The S&E Awards
Meeting was also the forum for informing the RDT&E communities at

1..G. Hanscom Field of the significant research completed or continuing ina
number of disciplines by scientists of the AFCRL/ESD organizations.
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13, ABSTRACT

This is the fifth in a series of reports on research at the Air Force
/ Cambridge Research Laboratories. The report covers a three-year interval.
| This report was written primarily for Air Force and DOD managers of
research development—and more specifically, for the managers in our
Headquarters office, the Air Force Systems Command. But it is hoped that
it will be of interest and value to 2 much broader audienc¢. To encompass this
broader audience and to make the content more meaningful, the report attempts
to relate, by means of survey discussion, the programs to the larger scicatific
field of which they are a part. The work of each of the eleven laboratories is
discussed separately in chapters with an overall introductory chapter on AFCRL
management and logistic activities during the reporting period.
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13, ABSTRACT

This two part paper investigates the propagation of light in the visible region through 2 crystalline medium,

In Part 1, which is a slightly shortened version of the author's doctoral thesis of 1912, the objective is to determine if the
anisotropic arrangement of ordinary (isotropic) dipoles at the nodal points of an orthorhombic lattice would account for the
existence of double refraction. The value of the computed birefringence is found to be comparable to the observed value.
Additionally some features of the traditional “theory of dispersion™ are disclosed and clarified. In the older theories the
“incident optical wave™ plays a role but it is shown that in a medium which extends to infinity in all directions no such wave
should be assumed: The refractivity is shown to arise as an internal property of the medium,

In Part 11, a crystalline medium is considered as filling a half-vpace and having a plane boundary atz = 0. A plane optical wave is
incident on this medium, Because of the linesrity of the equations it has to be superimposed on the field originating in the
erystal. It is shown that this incident optical wave is actually prevented from entering the crysial because of the modification
produced in the field of the crystal by the introduction of & boundary. Boundary waves are found to exist on both sides of the
bo:md;ry. The higher their order, the more rapidly they attenuate as a function of distance away from the boundary but the
zero order waves are ordinary undampted plane waves of vacuum velocity ¢. The fields outside and inside the medium sre
connected by the Fremnel formulse: These follow from the condition that the optical field inside the medium and the

oscillations generated there form a self-consistent system.

Material Added 1970. The conclusion that the incident oplical field cannot penetrate the crystal boundary, together with a
similar conclusion in a paper by Oscen, is the basis of the Ewald-Oseen Extinction Theorem.

The same methods and field transformations developed in this two part paper were applied in two Iater papers which were
published as Parts [Il and IV. These extend the treatment to the passage of X-rays through crystals. "Postscripi 1970" published
here indicates the relationzhip of these four parts and further developments of the subject 23 well as referencing the papers noted
above.
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13. ABSTRACT

Crogs sections for the dissociative charge transfer reactions Het + Ny, O2
and Net + Ng, Oy, COg have been measured over an energy range from 3 to 200 ~V
and are compared with values given by other authors. The values were determined
from m.asurements of the current of the slow charge exchange ions formed with a

collision chamber,

KEYWORDS: Ion-molecule reactions, Bimolecular reactions,

Charge transfer reaction

DD FO" 1473
' NOov a8 Unclassified

Se;\_nﬁ; Classification




42

Unclassified
Security Classification

TRANSLATION SERIES

DOCUMENT CONTROL DATA - R4D

(Secunity classification of title, body of abstract and indexing annototion must be entered when the overall report is classified)

1. ORIGINATING ACTIVITY (Corporate author) 20. REPORT SECURITY CLASSIFICATION
Air Force Cambridge Research Laboratories (LQ}

L.G. Hanscom Field X GRoUP

Bedford, Massachusetts 01730

3 REPORY TiITLE

GROW TH AND PROPERTIES OF SINGLE-CRYSTAL MATERIALS
FOR OPTO-ELECTRONICS

s pescminsTive NoTes (Type of report and inclusive dates)

Specida. Scientific. .
5. AUTHOFISH First name, middle initial, Lo st name)

Nobukazu Niizeki

& WCPORY OATE 74 TOTAL No. OF PAGES 75 WO.OF MEFS
29 October 19170 32 49
CONTRACT ON GRANT NO. $a ORIGINATOR'S REPORT NUMBENS)
AFCRL-70-0694
b PROJECT, TASK. WORK UNIT NOS. N/A
€. DOD LLEMENT N/A b, P T uylS)(Any other numbers that may be
Translations, No, 86
d. 00D SUBELEZMENT N/A

10. C..TRIBU - ON STATEMENT

1—-This document has been approved for public release and sale;
its distribution is unlirrited.

V1. SUPPLUMEMYARY NOTES 11 SPONSCRING MILITARY ACTIVITY
Translation: plied Physics Air Force Cambridge Research
(OYO BUTSURI? Japan, 38(9):812-824, Laboratories (LQ)
1969, L. G. Hanscom Field

Bedford, Massachusetts 01730

13, ABSTRACT

Sirgle-crystal materials currently in the use in various fields of opto-
electronics are reviewed from the viewpoint of materials science. The
characteristics of crystal-line laser hosts, nonlinear optic crystals, electro-
optic crystals, and ultrasonic light diffraction solid media are described. The
present status of crystal growth by the pulling methed is discussed, and rela-
tions between the growth conditions and defects in the obtained crystals are
stressed. The necessary steps in the process of device fabrication are
analyzed, and some important factors such as phase diagram information,
domain structure in oxide ferro-electrics, and laser damage susceptibility are
pointed out. Some theoretical treatments of oxide ferroelectric crystals useful
for materials scientists are reviewed.
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13, ABSThACT

This report describes the theory, details and performance of the liboratory
prototype of a small-scale Fourier spectrometer to measure the absolute
spectral intensity of the radiation from the Earth or other planets in the

10 to 40 u range from aircraft, balloons, rockets or satellites.
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2. amTAACT Earlier studies of ionospheric scintillations outlined the lower
boundary of the high-latitude region where intense scintillations at 40 MHz were
observed, The quiet-day scintillation boundary reached a lower position of 57°
invariant latitude at 2200 LT, Dyson's (1969) recent observations with a
Langmuir probe have verified the existence of a lower latitude boundary of small-
scale irregularities. The boundary concept has been extended to include the effect
of magnetic storms, Observations of satellite beacon signals at 40 and 54 MHz
during 1961 to 1866 indicate that the mean change in the lower boundary latitude
of the irregularity region is a decrease of approximately 1.6° per unit change in
local K index. This i8 quite similar to the change of 1, 8° per unit change in K
noted for the trough position by Rycroft and Thomas (1970). In examining the
data available from high-inclination and synchronous satellites, it was noted that
the change in latitude with K index is a function of time. The maximum change of
latitude as a function of K index, approximately 29 to 3° ger unit K, occurred
between 0300 and 0600 LT; the minimum change, about 19 per unit K, occurred
over a broad interval from 1600 to 0200 LT, If the irregularity structure is
produced by an interaction of the plasmapause with the ionosphere, the morpho-
logic behavior of this region of the magnetosphere can be studied by reviewing
the large inventory of scintillation and spread F data that has been amassed in
the course of ionospheric research,
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13, ABSTRACTY

High altitude chemical vapor trails may not be photographed by day because
of the intense background light of the sky. A comparison of several possible
emission line detectors is given. An instrument incorporating an ultra-narrow
interference filter in a differential radiometer is described and the results of a

successful field test are given.
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13, ABSTRACT

The Flving Ionospheric Laboratory, a NKC-135 jet aircraft of the Air Force
Cambridge Research Laboratories, made during the winter of 1969-1970 four
flights which examined the continuity of the auroral oval. Two passed completely
around the oval; two covered the afternoon-evening half of the oval. The all-sky
camera photographs taken during these flights strongly suggest that the auroral
oval, defined as the band of visible auroral arcs, is under moderately disturbed
maguetic conditions (ZK>10) a continuous band around the geomagnetic pole.
Under quiet conditions (£K_<10) discontinuities in the occurrence of au: ra in the
oval were observed in the r%orning, noon, and evening sector. Discontinuities in
the morning sector were of temporal nature, the discontinuities in the noon and
evening sector could be ¢ither temporal or spatial,
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13, ABSTRACT

A study of 19~GHz (1.58-cm) solar radio bursts iecorded at the Slough
Solar Radio Observatory from July 1967 to June 1969 suggests that they can be
used as reliable indicators of proton events and of PCA's provided that (a) the
peak flux increase during the burst is >50%of the pre-burst values, and (b) that
the flux enhancement is >10% for longer than 5 min. The warning period, from
the time of ihe burst to the arrival of the first detectable protons in the vicinity
of the earth, ranges from tens of minutes to several hours, ‘There is a further
dela ' of three or more hours to the time of maximum proton flux, Since only one
frequency is involved, a proton warning solar radiometer could be fitted to any
aeropiane, satcllite, or spacecraft to supplement ground obscrvations,
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13, ABSTRACT

The total energy in fixed -irequency solar microwave bursts that exceed
certain threshold values, when normalized in terms of the peak intensity of the
burst, is a much better guide to the intensity of associated solar proton fluxes
than either the peak burst intensity itself or the total, un-normalized, rnergy
produced in the burst,
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13, ABSTRACT

The mean motion of particles in a thunderstorm anvil has been measured at
various heights and elevation angles by Doppler radar, using the velocity-
azimuth scanning mode of Lhermitte and Atlas with the harmonic analysis schemeJ
of Browning and Wexler. An error analysis indicated that the measurement
accuracy, even at elevation angles as high as 80°, is comparable to the inherent
radar resolution of 0.9° in direction and 0.6m sec™" in speed. The scale of
temporal and spatial variability of wind at anv’! height was more than an order
of magnitude greater than the errors; consequently, the measurements of anvil
winds obtained by Doppler radar are considered to be significantly informative.
Estimates of divergence, on the other hand, were quite unreliable at elevation
angles >500 and not especially trustworthy at any of the smaller elevation angles.
All measurements of divergence, however, showed a trend of increase with
greater height in the anvil. Pronounced anomalies in the measured wind com-
ponents, with respect to the components required by t.. - mean anvil flow, provide
a rough map nf the intense, upper level outilow of the thunderstorn.,
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13. ABSTRACT

The band strengths of the Cameron system of CO, a3n-.xlz:, have been
measured. The data yield an electronic oscillator strength of 1.7x107% £ 10
percent, The radiative lifetime depends on the rotationa! quantum number
and estimates are made of these from published line strength formulae,
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13, ABSTRACT

We simultaneously measured atmospheric emission and absorption under
clear sky conditions at frequencies of 15 and 35 GHz and compared the values
with those calculated from the radiative transfer egnuation. The measurements
show that atmospheric attenuation determined from emission and absorption
measurements agree within experimental error and that the calculated values
of attenuation agree with the measurements on a statistical basis when the Gross
form factor is used with the model of a plane stratified atmosphere.
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A study of p-type silicon shows that (1) the annealing temperature of
electron-irradiation damage increases as the acceptor concentration incrc _es
and (2) the isochronal annealing hehavior of damage in samples with gallium and
aluminum impurities is different from that in boron-containing samples, which
show a higner annealing temperature,
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13, ABSTRACT

Gerlich has shown that Sheard's model for calculating mode y's from
hydrostatic pressure derivatives of the elastic moduli of hcp Mg and Cd yields
Gruneisen y's at both high and low temperatures that are in good agreement with
the ¥'s derived from thermal-expansion measurements, For hcp Ti and Zr,
however, large differences arise, primarily from very small values for
dC44/dP. It is proposed that these small values are caused by the changes in
c/a ratio with hydrostatic pressure because of a large dependence of C41 on the
c/a ratio, The disagreement with thermal-expansion data can be removed by
taking into account the difference in d{c/a)/dV between hydrostatic-pressure and
thermal -expansion conditions. The effect of A(c/a) is not found in tetragonal
TiOy, rutile, wherey H is in excellent z yreement with the thermal expansion y w.
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13. ABSTRACT

The photoactivity of active bacteriochlorophyll and the absorption spectrum
of bacteriochlorophyll absorbing at 800 nm are temporarily lost at low pH but
partially regenerated by increasing the pH within a certain time limit, This
pH-induced modification and regeneration of these bacteriochlorophyll molecules
indicate tre contribution of protein conformation in their environment to their
spectral and photoactivity characieristics.
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13. ABSTRACT

Nitric oxide has been expanded from a high-pressure reservoir against a
supersonic stream of hydrogen atoins in an inert carrier. A chemiluminous
headglow was observed in which the emission intensity exceeded by three orders
of magnitude the intenisity of the afterglow. The spectrum consists of the
vibronic bands of the 'A% - 1AY transition.
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13, ABSTRACT

Measurements of solar extreme ultraviolet radiaticn in the wavelength

range 1310-270 A have been made from the satellite Oso 3. The flux varjation
over a solar rotation period was obtained for emission lines representing
elements in various stages of ionization. Since no correction need be made for
atmospheric absorption, the accuracy of these results is superior to the accuracy
of the results we previously obtained with similar instrumentation aboard

rocket vehicles.
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13, ABSTRACT

Using an independent derivation by Kohn, the full meaning of Kato's
formulas for upper and lower bounds to eigenvalues of a Hermitian operator is
shown. These bounds are the best possible when the only information available
on a particular eigenvalue problem is a suitable trial function and an estimate
of the neighboring eigenvalues to the one in question. This was a=sserted by Kato
but not proved. A comparison is made of Kato's bounds with those derived in
papers by Stevenson and Crawford and by Cohen and Feldmann. Under the con-
ditions which result in Kato's bounds it is shown that the Stevenson-Crawford
and Cohen-Feldmann bounds reduce to those of Kato, When more information is
available these bounds are an improvement upon Kato's, This makes more pre-
cise the recent work of Walmsley and Cohen-Feldmann, whose results appear to
prove in general the greater accuracy of the Stevenson-Crawford and Cohen-
Feldmann bounds over those of Kato. A general discussion of all three sets of
bounds is given in terms of the parameter A appearing in the Stevenson-Crawford
formulation,
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13, ABSTRACTY

The vaporization of NazO(c) has been studied mass spectrometrically. It
was found that the vaporization yields primarily Na(g) and Oz(g), with NaO(g)
and Na,Olg) being minor vapor constituents. From equilibria involving
Na,O(c), Na,Olg), Na(g), NaO(g), and Oz(g), it was possible to measure
AHf, o °[NaO(g)] = 24. 34 keal/mol and AHf, o °[Na,O(g)] = -9.943 keal/ mol.
These values yield DOO(NaO) = 60,314 kcal/mol (2.6120,20 eV) and D o(NazO) =
119, 843 kcal/mol (5.2010, 15 eV), The appearance potentials of NaO' and
Na20+ were measured and found to be 6.510.7 and 5.51£0.5 eV, respectively,
These appearance potentials are suggested to be close to the true ionization
potentials of the molecules. Tmplications of these results regarding some

recent beam experiments are briefly discussed.
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13, ABSTRACT

A Two-step ionization and excitation model is proposed as an alternative
mechanism to the commonly accepted direct-excitation one for the gen-;ation of
ionic meteor spectra., A near-resonance criterion is invoked to indicate when
this mechanism is expected to predominate. The implications of the model are
calculated in a slip-flow "threshold™ approximation, That is, first and second
collisions of atmoepheric molecules as well as first collisions of vapor atoms
are taken into account. Qualitative agreement with observations is obtained. The
model it then applied specifically to the example of the bright Ca II spectra,
which are enhanced by this mechanism over the direct-excitation mode.
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13, ABSTRACT

The spectral dependency and polarization were measured for visible light
scattered from polydisperse distributions of ice crystals grown in a laboratcry
cold chamber.

Within the limits of experiment. accuracy, there was no discernable
spectral variation in the shape of the scattering diagram, The polarization was
small but discernable, having a negative value in the region of the 22° halo and a
broad positive peak near 115°,
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13, ABSTRACT

A mechanism is proposed for the formation of ice fog particles in the city
and environs of Fairbanks, Alaska. Equations are developed for calculating the
size distribution resulting from growth by deposition of water vapor., The equa-
tions are numerically solved with a computer for three major types of ice fog
sources: (1) automobile exhaust, (2) exhaust from heating plants, and (3) open
water. The size distribution produced by an individnal source is determined by
the cooling rate of water vapor injected into the environment. The cooling rate is
a function of the source characteristics and the ambient temperature, The pro-
posed mechanism adequately represents ihe observed size distribution if the
cooling rate cf the water vapor injected into the environment is not too large
(source types 2 and 3). Because of the large cooling rate of the water vapor
injected into the atmosphere by source type 1, the size digtribution from this
source is not adequately represented by the model. In agreement with observa-
tions, the computational results predict a decrease in the size of ice fog
particles with decreasing ambient temperature for source types 2 and 3,

KEYWORDS: Ice fog, Visibility, Nucleaticn, Condensation, Freezing

0D, o™ 473

Tt NOV &8
Unclassified

Security Classification




64 JOURNAL ARTICLES

Unclassified
Security Classification

DOCUMENT CONTROL DATA - R&D

(Secunty classification of title, body of abssract and indexing annotation must be entered when the overall repors is classified)

1 ORIGINATING ACTIVITY (Corporate outhor) 20. REPORT SECUNITY CLASSIFICATION
Air Force Cambridge R :search Laboratories (LKS) Unclassified

L.G. Hanscom Field 3% amoup

Bedford, Massachusetts 01730

3 REPORY VITLE

DECREASE IN D-REGION Og (lAg) FHOTOIONIZATION RATES RESULTING
FROM CO2 ABSORPTION

4. DESCRIPTIVE NOTES (Type of report ani inclusive dates)
Scientific, Interim.

s. AUTHORI(S) (First name, middle initial, last name)
R.E.Huffman J.C.Larrahee
D.E.Paulsen R.B,Cairns

6 REPORT DATE ' 7a TOTAL MO. OF PAGRS 75 NO. OF REFS
March 1971 11 33
8a. CONTRACT OR GRANT NO, 9a. ORIGINATOR’S REPORT NUMBENS)

AFCRL-71-0158

b PROJECT, TASK, WORK UNIT NOS. 8627 _01_01

€, DOOD ELEMENT
61102F (1 2.1::’5:&530':;037”(‘"7“&'"”“" that may be

d. DOD SUBELEMENT 681300

10. DISTRIBUTION STATEMENT

1—This document has been approved for public release and sale:
its distribution is unlimited,

t1. SUPPLEMENTARY NOTES 12 $®ONSORING RILITARY ACTIVITY
Reprinted from Journal of Geophysical Air Force Cambridge Regearch
Research, Vol.76, No.2, pp.1028-1038, Laboratories (LKS)
February 1, 1971. L.G. Hanscom Field

Bedford, Massachusetts 01730

13, ABSTRACT

Photoionization of the metastable 02(1Ag) molecule has been proposed as an
important source of ionization in the D region. The wavelength region of interest
is from 1027 to 1118 A, where ground state Og is the primary absorber of the
incident solar flux but is not ionized itself. This paper presents improved ion b
production rates basad on new laboratory data, including new Og (1Ag) photoioniza
tion cross sections and more detailed curves in several ground state Oz windows. :
Recent solar flux measuremerts reduce the continum intensity by about a factor
of 5. This reduction is partly compensated by including in the calculations the
Si OT multiplet, which is at the deepest Ny window (1108.2 A, mininuum cross
section = 4,4X10721 ¢m2) and by the new ionization cross sections, which are
generally larger than the previously assurned values. An important factor not
previously considered is absorption by carbon dioxide, which has a much larger
absorption cross section than ground state Og throughout this region. The ground
level mixing raiio has been assumed. The ion production rates are somewhat less
than Hunten and McElroy's [1968] curves if COg is not included, With COg, a
production rate of 1 jon cm-3 sec~1 is reached at approximately 80, U4, and 86km|
for zenith angles of 00, 459, and 60°, respectively. "Tunten and McElroy find this
rate to be 10 to 15 km lower. Concentrations of OF are calculated for a zeni.h
angle of 450 for a variety of conditions, including a dry atmosphere and an
atmosphere with 5 ppm H,0,
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13. ABSTRACT

A device for selecting any two small areas in a telescope image plane,
and alternately focussing them on the same detector element Ly means of an
optical mechanical chopper is described.
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13, ABSTRACT

I find that a one-dimensional strong coronal shock (Mg> 3} will grow outward
until the Mach number {(Mg) ceases to increase with height (dMg/dh=0). The shock
is driven by the pressure gradient and it is damped by gravity and by energy
losses (radiative and conductive}. The driving and damping terms reach
equilibrium for Mg~ 4.

Standard shock jump conditions for h{ls Z 4 lead to post-shock temperatures
in the corona in the range 107 to 1.3% 10 'K and emission measures from
3.8%x1047 10 3.8x10%8 cm™3, For isolated simple events, I predict an exponien-
tial decay of the emission measure with decay times in the range 1< 7< 6.5 min.

In a detailed study of over 4000 X-ray bursts, Drake (1970} compares
1to 6 keV X-ray data with 7.7 to 12.5 keV X-ray data (the 'thermal' component)
and finds ranges for the temperatures of 1,2X 107 to 1.8 x 107K, for the
emission measures of 5.1X1047 to 3.8x1048 cm~3 and for the decay times
0.5 <7< 20 min. He also finds that the emission measure varies "...both from
event to event and within the event, by more than a factor of two®.

The agreement between the predictions and the observations makes it appear
that a strong shock in the corona will produce a post-shock state that yields the
observed characteristics of the soft component of X-ray bursts (the 'thermal’
X-rays),

I give several examples wiere sprays and fast eruptive prominences(M= 1),

that are not associated with solar flares, are associated with 'thermal’ X-ray
bursts. There were two slow eruptive prominences <« 1) in the sample, ahd
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13, ABSIRACT

We consider the effect that coherent motion has on the observed brightness
of moving clouds above the photosphere. We find that steady state clouds (constant
Ne and Tg) that are moving perpendicular 1o the line of sight will appear brighter
in Hir for speeds between 8 and 100 km/sec and dimmer for speeds greater than
135 mj sec. The brightening and dimming are due to apparent Doppler shifts of
the respective Ha absorption and the Lyman-« emission profiles 'seen' by the
abscrption profile of the moving cloud.

We apply this analysis, along with optical depth and geometrical considera-
tions, to the observed brightness variations of the 1 March 1969 limb eruptive
prominence. We find that all o1 the observed brightening and dimming can be
explained by the motions, and that no significant change in the prominence Ng or
Te was necessary during the observed Ho event. This conclusion is significant in
interpreting and X-ray burst that began as the prominence velocity increased
abruptly at the time of maximum He intensity. The 'thermal X-ray' peak
occurred 150 sec later when the prominence had become faint again. There was ng
associated flare ihat was visible in Ha. We discuss the relative brightness of Hu
and D3 in a specific moving prominence knot, ’

We note that the observed range of limb speeds (30-150 km/sec) may be due
to the combined Ha Doppler brightening and Lyman-o dimming effects. We also
discuss generally the He brightness of disk surges (bright and dark) and flares,
and sprays and puffs that occur at or near the limb.
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13, ABSTRACY

The output of 2 ruby laer opera.ed near threhold at liquid-nitrogen
temperature normally consists of ore or more loungitudinal cavity modes
near the center of each member of the Ry doublet. The nominal doublet
spacing is 0.38 cm™1, but by macking a oortion of the ruby rod from the
pump radiation the separation of the laser ~omponents can be reduced
significantly telow that value. For example, masking 1/4 of the length
of a 5.08X0.64~cm ruby rod has been observad to result in a laser com-
ponent separation of cniy ¢.20 cm 1 This paper presents typical laser
spectra for masked rubies and also preseats ana discusses time-resolved
laser spectra aid fluorescence spectra observed under the same masking
conditions. The latter provide insi~nt in’o the mechanisms responsible

for the observed anoumaiies, and a theoretical mode! is developed to explain
the principal features of the nbservatior.s.
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13, ABSTRACT

Wind tunnel and field experiments have shown that the fast-response three-
component sonic anemometer is a highly accurate wind speed senszor. When
sonic anemometers were used as reference sensors for wind speed, slower
response cup anemometers were found to consistently overestimate the wind
speed. Despite measures taken during a field program in Kansas to minimize
tower influence on wind measurements, the errors due to the tower effect on
the windward side are inferred to be about #5% of the observed wind speed ratios
of cup to sonic anemometers. When the observed speed ratios are compared with
the errors due to tower influence, the overspeeding of the cup anemometer is
estimated to be about 10%of the reference wind speed,

KEYWORDS: Cup anemometers, Soinic anemometers

pD, FORM 1473

1 NOV 65
Unclassified
Security Classification




T T R e AR AT T T A TR

JOURNAL ARTICLES

Unclassified.
Security Classification

DOCUMENT CONTROL DATA - RAD

inecurity lassificution of title, body of abstract and indexing unnotation must be eatered uhen the overall report is classified)

o omIGINATING ACTIVITY (Corpuorate authors ) ] 20 REPORY s:cumyv_maAssmcnoou
Air Force Cambridge Research Laboratories (LQS) Unclassifie
tl..G. Hanscom Field 75 GRoUP

Bedford, Massachusetts 01730

4 Werort TiTle
THE DISCOVERY OF A 2H-3C SOLID STATE TRANSFORMATION IN
SILICON CARBIDE SINGLE CRYSTALS

[ 4 Leucmprive woTEs (Dpe of report and inclusive datesi

| Scientific. Interim.

s AQTHCRISVirat nare, rudidle iutial, {ast name )

P.Krishna

R.C. Marshall

C.E. Ryan

6. REPORT DATE 7a TOTAL NO. OF PAGES 75 no. OF nb:ss
Marcn 1971 1

84 CONTRACT OR GRANT NO. 9G. ORIGINATOR'S REPORT NUMBERS)

AFCRL-71-0157

b PROJECT. TASK. work uniT Nos. 2620-06-01

. BOD ELEMENT 61102F S
¢ b &:rxlﬁo’gog? ) (Any other numbers that may be

d. DOD SUBELEMENT 681300

0. DISTSIEUTION STATEMENT
1—This document has been approved for public release and sale;
its distribution is unlimited.

11, SUPPLEMENTARY NOTES l 12 SPONSORING MILITARY ACTIVITY

Reprinted from Journal of Crystal Alii%ﬁ;‘:og?ergb(?ggs‘; Research
. 29 -
(ﬂ;:;);wth, Vol. 8, pp.129-131, L.G. Hanscom Field

Bedford, Massachusetts 01730

13, ABSTRACTY

Needle-shaped single crystals of 2H (wurtzite type) SiC, grown by a vapour-
liquid-solid mechanism, are transformed to the 3C (sphalerite type) structure
on annealing in argon at temperatures above 1400°C. The temperature at which
the structural transformation is induced varies from one crystal to another
ranging from 1400°C to 1800°C. The structure of the crystals before and after
the heat-treatment was identified by X-ray diffraciion photographs. The dis-
covery of this transformation explains the absence of the ABAB. .. packing in the
structure of SiC polytypes formed at high temperatures above 2000°C and suggests
that cubic SiC is the stable modification, at least over a temperature-range from
1400°C to about 1800°C.
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13, ABSTRACT

Infrared spectra have been accuired under simulated lunar conditions that
demonstrate that, contrary to popular belief, features of high spectral contrast
are available for small-particle-size samples. The spectral informatior occurs
in the form of emission maxima that are associated with the principal Christianse
frequencies, and these maxima are diagnostic of gross composition, The features
represent a 5 to 30% effect, depending on particle size and composition, The
effect is explained in terms of the sharp thermal gradients produced close to the
surface under lunar conditions.

KEYWORD3: Emission spectra, Silicates, Lunar

DD, Fo™ 1473
1NOV 65 Unclassified

Security Classification




Unclassified
Security Classification

JOURNAL ARTICLES

DOCUMENT CONTROL DATA - R&D

{Security classification of ttle, body of abstract and indexing annotation must be ent-red when the overall report is classified)

1. ORIGINATING ACTIViTY (Corporate author)

20. REPORT SECURITY CLASSIFICATION

Air Force Cambridge Research Laboratories Unclassified

. L.G. Hanscom ¥ield
Bediord, Mass:  luzetts 01730

I I5 cmour

1 REPORT TITLE

JAMES FRANCK AT GOTTINGEN

4. CESCRIPTIVE NOTES (Type of report and inclusive dates)
Scientific. Interim.

s. AUTHOALS) (First name, middle initial, last name)

O. Oldenberg

6. REPORY DATE

February 1971

7a TOTAL NO. OF PAGES ? NO. OF REFS

3

8a. CONTRACT OR GRANT NO.
b PROJECT. TAsK, woRK UNMIT nos.  8627-01-01
¢, DOD ELEMENT 61102F

d. DOO SUBELEMENT 681300

9a. ORIGINATOR'S REPORT NUMBER(S)

AFCRL-71-0128

(19 g‘:r‘:':r‘xsor:;ozyﬁ) (Any other numbers that may be

10. OISTRIBUTION STATEMENT

1—-This document has been approved for public release and sale;

its distribution is unlimited,

m"n SUPP_LEMENTARY NOTES .
Reprinted from American Journal of

Physics, Vol.39/1, pp.41-43,
January 1971,

12 SPONSORING MILITARY ACT!VITY

Air Force Cambridge Research
Laboratories

L.G. Hanscom Field

Bedford, Massachusetts 01730

13, ABSTRACT

These recollections were written at the request of the Project on the
History of Recent FPhysics of the American Institute of Physics. The author
was "head assistant® to James Franck from 1922 to 1930. Discussion of
Franck's methods of thought centers around Klein-Rosseland processes
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13, ABSTRACT

The times-of-flight of reactant and product ions from some low energy ion-
neutral reactions are measured using a longitudinal double mass spectrometer
system. This system consists of a 2.54 cm 9N degree magnetic sector ion beam
selector, a collision chamber and grid system, and a 46 ¢cm quadrupole mass
filter, together with a multichannel scaler, operated at dwell times of 50 nanosec
per channel, that serves as a flight-time recorder. Reactant ions are produced as
a pulsed beam by applying 0.1 to 1,0 microsec pulses to an electron control grid.
The time-of-flight of these ions to the collision chamber is obtained by measuring
the delay between the pulse on the electron control grid and pulse applied to a grid
close to the collision chamber used to stop tlic reactant ion beam, Times-of-flight
of the reactant and product ions through the collision chamber, grid system, and
mass filter are then obtained by difference, The apparatus has been used to study
ion-neutral reactions in the range of reaciant ion energies from 0.3 to 250 eV and
s of product ion energies from thermal to about 150 eV, Consideration of the source

of error indicates that the system is most useful for the range of ion energies
from thermal to a few tens of eV, Results obtained in the study of three ion-
neutral reactions are presented. These are Ar* + Ar—»Ar+Ar¥, CO§’+ COy-CO2
i +CO%, and CO* + CO,-CO+COJ.
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A method has been developed of deriving the fundamental absorption spectra
of solids directly from experimental infrared data without having to resort to
computational evaluation. These characteristic lattice absorption spectra
represent the true energy absorpticn spectra of solids. As opposed to the tra-
ditional absorption coefficient (k) vs frequency curve, which is regarded as the
absorption spectrum for solids in the region of anomalous dispersion, the spectra,
as derived by the proposed method, clearly resolve the transverse and longitudinal
modes of vibration. They also exhibit the characteristics of anharmonicity and
damping. The method uses the combined reflection and transmission data on
single-crystal and thin-film specimens. Its validity has been verified on a wide
variety of solids, The most recent data obtained from emission, laser-Raman,
or cold neutron scattering techniques, is in complete agreement with the derived
values, A method of calculating the various modes of vibration of solids,
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13, ABSTRACT

The damping of lattice vibrations in solid compounds is treated using kinetic
theory analogous to damping in gases. It is based on the collision frequency of
atoms, taking into consideration the atomic coordination due to the crystalline
structure, the cross section of collision, the radius ratio of the component atoms
(atomic size factor), as well as an anharmonic factor which is an expression for
the anharmonicity of lattice vibrations. A semiempirical formulation is derived
without need for constants fitted to experimental data. This formulation of damp-
ing is shown valid for more than eighty solids, mostly binary compounds, also
some ternary compounds and elements. They may have either ionic or covalent
or metallic binding. They cover ten different structures and valencies from one
through four. In addition, a close relationship is shown between damping and
thermal expansion as a function of temperatures. Based on this relationship, the
temperature dependerce is empirically expressed by an exponential function of
the coefficient of thermal expansion. This function agrees with the variation of .r
energy absorption vs temneratures. The complete dampirg formulation is shown
valid tor the entire temperature range of solids, from absolute zero to the melt-
ing point, for a variety of solids for which all pertinent data were on hand.
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An exac. longitudinal wave solution of nonlinear equations for a cold and
collisionless one-fluid magneto plasma has been obtained. The wave is found to
be anharmonic (non-sinusoidal) in form and its amplitude involves an arbitrary
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A theory of hydromagnetic propagation is developed for the case in which the
isotropic and guided modes are coupled. The hydromagnetic wave equation, in-
cluding ioncyclotron terms, is derived and is applied to the cylindrical geometry
of the MHD wedge. The low frequency, axisymmetric case, which corresponds
to weak coupling is considered in detail, A steady state solution is obtained which
involves the formation of a period-dependent, reflecting barrier. This barrier,
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regions within the magnetized plasma. The numerical results obtained for this
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13, ABSTRACT

The ionospheric spectrum of the critical frequency of the F, region, foFa,
is studied in detail at 35 locations during solar maximum and at21 stations
durirg solar minimum. The spectra contain prominent lines superposed on
background continua, The most prominent lines correspond to solar periods of
24,12, and 8 hours. Lines at half a lunar day {period of 12,48 solar hours) and
at two lunisolar periods have also been detected in all the spectra investigated.
The lunisolar lines have statistically significant amplitudes oniy at the low-
latitude stations, Our analysis indicates the influence in the F region of piasma
transport processes such as EXB crift, ambipolar diffusion, and iondrag effects
of the neutral air wind generated by the thermospheric diurnal density variations.
An assessment of the roles of some of these processes is attempted in terms of
the results obtained from our analysis.
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The temperature and frequency dependence of the attenuation of 0,5-5-GHz
acoustic surface waves on LiNbOj3 has been measured. For propagation in
vacuum a frequency-squared dependence of the total attenuation is obtained with
a value at 1 GHz of 0.9 dBjusec. Temperature-dependence measurements using
a novel three-transducer technique show the dominant loss (0.7 dB/usec at
1 GHz) mechanism to be the interaction with thermally excited elastic waves,
Propagaticn in air results in an additional loss linearly proportional to frequency
with a value of 0.2 dB/usec at 1 GHz. The effects of beam steering and diffrac-
tion losses are also investigated both theoretically and experimentally. Both
misalignment of transducers with respect to pure mode propagation axes and
misalignment of the propagation-plane perpendicular can add significantly to
delay line insertion loss, This beam steering loss on Y-cut Z-propagating
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orientation. The loss mechanisms measured in this paper are sufficient to com-
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13, ABSTRACT

Measurements of the 7 March 1970 solar eclipse were made by AFCRL at
the Sagamore Hill radio observatory on the frequencies of 35 GHz, 15 GHz,
8800 MHz, 4995 MHz, 2695 MHz, 1415 MHz, 606 MHz, 245 MHz and 114 MHz.
The brightness temperature spectral index, y, derived from T}, = afy showed
that the residual temperatures at maximum obscuration (m =0, 96) had an
index of -1.5, which indicated a flatter temperature spectrum than was associated
with the 12 November 1966 eclipse where y = -1.9, A similar flattening of
spectrum occurs with daily total sun values during periods of high solar activity.
The flux spectrum of the radio source associated with McMath plage 10607
is illustrated and shows a peaking of 10.9 flux units to occur near 6.0 CM
wavelength. Brightness, temperatures of the region as well as its associated
optical development are described.
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13, ABSTRACT

A significant gain in signal-to-noise ratio for photodiodes and avalanche
photodiodes is realized by bootstrapping the device capacitance. A specific
example is detailed for the detection of 6328 A light modulated at 30 MHertz.
The signal-to-noise ratio gain in this example is 9 db and 3 db for the photodiode
and avalanche photodiode respectively, so that, the signal-to-noise ratios for
the photodiodes are superior to that of a photomultiplier when the light intensity
is greater than , 05 microwatts for the avalanche photodicde and 1 microwatt
for the photodiode.
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13, ABSTRACT
Absolute gf-values for 118 Fe I lines in the visible region of the spectrum

have been measured by shock-tube emission spectroscopy. Special atterition was
given to choosing relatively faint 1'nes in a region of reasonably well-defined solan
photospheric continuum and to eliminating systematic errors. For the latter
purpose, the gas kinetic temperature was measured accurately by an ultrasonic
technique for every shock, and a special study was made in which the various
experimental parameters were varied over extreme ranges and in which the
validity of the assumptions of local thermodynamic equilibrium (LTE) and of

{ optical thinness were verified. Our results are in fairly good agreement with
Corliss and Tech's free-burning-arc measurements for low-excitation lines but
show large disagreements for lines having high-excitation potentials. The mag-

: nitude of the discrepancies is largely dependent upon upper excitation potential
and to a lesser extent upon wavelength, Our measurements for low-excitation
and high-excitation lines agree to within a factor of about 2 with values obtained
by other independent investigations, which include shock-tube, wall-stabilized-
arc, atomic-beam, and beam-foil measurements. These results suggest that the
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f-values upon which they are based have repeatedly led to the paradox of solar
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A new method of measuring turbulent electric fields and electron
temperatures from broadening of hydrogen Balmer lines is presented,
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The post-burnout angular motions ot three divergent NIRO sounding
rocket flights have been examined using rigid body energy techniques
previously developed under contract F19628-69-C-0029, Report AFCRL-
69-0222, Two of these flights exhibited roll-pitch lock-in through
burnout and for several seconds after. All exhibited a rapid initial
increase in coning angle followed by an actual decrease and a later
more gradual divergence consistent with increased altitude. The rigidl
body kinetic energy histories show a double peaked character which
implies that energy 1s temporarily stored internally such as 1n
structural deformation. The magnitude of the energy in transverse
motion 1s small enovch so that de-spun damping of reasonable welght
penalty 1is feasible,

The previous study indicated that coning divergence of a spin-
stabilized sounding rocket could be eliminated by the use of a passive
de-spun rotor stablilization system, In an effort to effectively and
economically verify the performance of this system in hardware form
an electromechanical simulator was designed and fabricated. A passivel
rotor stabllizer, included in the system, was tested with positive
results. Performance of this system checked closely with predicted
results.

A logical next step in this program 1s the design, fabrication
and flight testing of several rotor stabilizer systems.
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hated. Ternary phase relationships for the perylene -iodine carbon disulfide system have
been obtained at 25°C and 35°C. Smoothed solubility curves for the P (12)10, PZ(I2)3’ and
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The objective of the study that is the subject of this report was to determine the
feasibility of estimating variations in ground strength on the basis of electrical con-
ductivities measured from the air. A review of the literature indicates that for a
wide variety of crystalline igneous rocks, a reasonably unique relationship should
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modified systems, the wave-tilt method, the long-grounded-wire method and the
INPUT method. The wave-tilt method makes use of waves radiated by VLF broad-
cast stations in the frequency range from 15 to 30 KHz, and is useful with no modifi-
cation of commercially available equipment, as field tests described in this repoxt
indicate. The long-grounded-wire method mrikes use of fields {rom a current-
carrying cable installed specifically for a survey. The INPUT method makes vdse of
a transmitter carried on the aircraft with the receiver. However, in order to mea-
sure conductivities in the range of interest with the existing commercial INPUT
system, major modifications would be required.
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During entry into the earth's atmosphere of a manned or unmanned space
vehicle, a plasma sheath envelops the vehicle because of shock heating of the
ambient gases and ablation of the heat shield material. This plasma sheath
causes the interruption of radio communications between the space vehicle and
ground based stations commonly referred to as the reentry communications
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review of the flight experiments performed to determine the properties of
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') ABSTRACT

An analysis of surface-mounted aperture antenna admittance has been
performed in this study to determine the conditions under which admittance
! measurements can be used for reentry plasma diagnostics. The primary

centribution of the present work is the determination that the admittance

i of a thin, microwave aperture antenna, located on the surface of a reentry
: vehicle, can be used to obtain the values of the electron density, electron
b collision frequency, ion sheath thickness and electron temperature of the
reentry plasma. It is further demonstrated, by using admittance measurements
made during a reentry test flight as repcrted bv Mayhan et al. (1968 1EEE
Trans. Antennas and Propagation, AP-17, 573), '+ open-ended-waveguide
antenna admittances can be used to determine the plasma electron density,
electron collision frequency and plasma stand-off distance when the reentry
plasma is separated, due to aerodynamic boundary layer effects, from the

surface of the reentry vehicle.
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A selsmicity mep of the Arctic region north of latitude 70°N
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Recent seismological studies suggest lateral inhomogeneities in P and S velocities of the
mantle that are associated with slabs of mobile hith phere d ding into the mantle be-
neath island arcs. In special cases, travel times of P traversing such sones can differ by as
much as 5 sec and of S by up to 10 sec from standard travel times. In addition, such zones
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waves through laterally heterogeneous earth models. The technique of ray tracing developed
here uses Fermat's principle to obtain the differential equation of a ray in spherical coordi-
nates. The position. direction. and travel time of the seismic wave front at any pomnt along
the curved ray path are obtained by numerical integration of the differential equation for an
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suitable for use on computers. Some ex ples for rays traversing an island-are strurcture are
presented. The implications of this method of tracing rays in a laterslly heterogeneous earth
are discussed with respect to seismic ‘ravel-time studies, interpretation of residuals in terms
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This is a review paper that was presented orally at the IUGG meeting in
Madrid in the fall of 1969. The basic theme of the paper is that plate
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The design, construction, testing and flight performance of a rocket-
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distribution in a noctilucent cloud is described. One photometer is
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Electron production from the high temperature shock layer
of blunt re-entry bodies are considered at high altisudes.
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An experimental investigation of a pair of coupled linear antennas in an in-
homogeneous dissipative medium has been made. The medium was obtained by
diffusing a water solution of NaCl intc a large block of agar agar gel contained in a
wooden tank. The relative dielectric constant was approximately 78 while the loss
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13. ABATRACT

The measurement of small scale wind motions in the 30-60 km region of the atmespher
by means of the smoke trail method is described. This method obtains wind motions by
photographing the deformation of a trail of smoke with time. The experiment consists
of the analysis of four such trails deposited by two vockets which were fired simulta-
neously from different positions and which deposited a trail om both the upward and
downward trajectories.

The method of reduction of the photographic data to obtain the position in space of
the smoke trails with time and subsequent velocities is discussed and an estimate of
the error in the resulting smoothed wind profiles is obtained.

The wind profiles obtained by this experimenr are compared with an independent mea-
surement which was made some 90 minutes later by a STARUTE sonde.

The wind profile: are analysed in terms of the spectrum of vertical wavelengths,
the phase crientation and wavelength in the horizontsl and the distribution of verti-
cal shears.

A temperature profile obtained in the region is also analysed and an attempt is
made to relate the wind and temperature profiles in terms of simple gravity wave
theory.

The results of gravity wave theory are discussed and the measurements are shown to
be compatible with the theory although a complete identification of the motions is
not feasible.
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13. ABSTRACT

The dissociative attachment reaction e + HI —H + 1 is suggested as a source of
I jons. The desirable characteristics of the source are: (1) large attachment
cross section, (2) small value of the H/I mass ratio, (3) nearly thermoneutral
attachment, and (4) insensitive to the electron beam energy spread, When

formed from stationary HI, these factors combine to give an I energy spread of
2-3 millivolts. The dominant I~ spread results from the thermal motion of

HI, and is estimated to be 0.03 - 0.06 eV, FWHM. By using the heavy I ion to
bombard a stationary light target molecule, a large difference in laboratory
and center-of-mass (CM) energy Scales further improves energy resolution and
calibration. The reaction I + H -~~~ H, + I is suggested for measuring the
electron affinity of H_ . For this casé, the energy scale_compression factor is
64.5 and the energy spread in the CM system, due to the I spread, is estimated
to be the order of one millivolt.
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13, ABSTRACTY

The influence of phase angle, compactness of material and particle size on the
total reflectivity in the frequency range 10-10,000 cm~l on a variety of inorganic
materials is presented.

The determination of the k =~ 0 longitudinal optic frequencies and lifetimes from
the dielectric and inverse dielectric response functions of simple cubic solids is
discussed. The results of the temperature dependence over the range 5-400°K of the
k =~ 0 LO frequencies and lifetimes of 18 alkali and thallium halides are given as
determined from Kramers-Krorig analyses of near normal incidence single-crystal
reflectance data and from sma%l grazing angle reflectance data from thin films on
conducting substrates. In addition, the pressure dependence up to 5 kilobars at
290°K of the LO frequencies of RbI, CsBr and CsI is reported.

Far infrared transmittance and reflection spectroscopic measurements at near
normal incidence and Raman spectroscopic measurements are reported for poly-
crystalline thallous iodide in the temperature range 5-550°K.

The results of reflectivity measurements as a function of phase angle for fused
quartz and calcite single crystals are presented together with the reflectivities as
a function of particle size, packing fraction and phase angle for powdered samples
of quartz and calcite.

Infrared and Raman measurements of a number of minerals are used to determine
their characteristic lattice and Christianson frequencies and are directly applicable
to the interpretation of remote sensing data.

A measurement and a discussion of the far infrared Stark and Zeeman splittings
of Er3* in the rare earth fluorides is given. The occurrence of silicon monoxide

bands in some low tewferature Sti{s is also discusa.ec&1
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The report give- a survey of work on the me “hanism of crystal nucleation in
gels and the varicus factors which influence it: heterogensous nuclei ard gel
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13, ABSTRACT

Electrostriction is a cause of laser beam self-trapping and damage in transparent
glass, It predominates over other self-focusing mechanisms, such as Kerr effect
or thermal self-focusing, under certain conditions. This paper shows that
self-focusing can occur even if the laser pulse is so short that no steady state

is achieved, provided the pulse power is large enough, In the steady state, the
threshold power for self-focusing is independent of beam size., In the transient
region, the threshold power increases and becomes proportional to the square of the
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theoretical trapping threshold derived here is less than typical experimental
thresholds for track formation in glass,
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