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.iABSTRACT: This Author Certificate introduces an extremum-seeking . ..
" ‘'control system containing a step-by-step regulator;, a unit for ad fust=""
‘ing the controlled variable, a memory unit, and a synchronization unit,
.A second step-by-step regulator is used to athieve high accuracy im
maintaining extreme values of the performa ce function, The output
.0f the second regulator i1s connected to the adder and the output of
“the first regulator is comected to the second input of the adder. The
. -ioutput of: the adder 1s then connected through a divider to the unit
'fwhich adjusts the controlled variable, Orig, art, has: 1 figure.
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' LUMINESCENCE AND STIMULATED EMISSION OF NEODYMIUM-
4 ACTIVATED GLASS (USSR) , - :

{ Feofilov, P, P,,"A. M. Bonch-Bruyevich, V. V. Vargin, Ya, A. Imas,
1 G. O, Karapetyan, Ya, Ye, Kriss, and M, N, Tolstoy. IN: Akademiya
| nauk SSSR. Izvestiya. Seriya fizicheskaya, v, 27, no. 4, Apr 1963,
466-472, o - S/048/63/027/004/002/026

ll | Studies of luminescence and induced emission of neodymium-doéped glass
©{ have been carried out, and optimum glass composition was determined,
Glasses were developed which are superior to those used by E. Snitzer.
Absorption and luminescence spectra were obtained, and the dependence . ‘
of the duraticn of luminescence on concentration was determined. Induced
emission was observed both in glass fibers encased in glass and in highly
- homogeneous glass cylinders. The dependence of time characteristics and
{ spectral composition of induced emission on pumping energy was establighed,
{ The prospects of application of the material to practical lasers and to ‘study
4 af induced emission phenomena are discussed, [BB]
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ted received signal by means of a’ th:&esholddype dncxsmn dev;ce 19
& problem can be: solved by using either a’ saarching ‘extremal

a’ !’eedback controller.( Both controllers are compared from the L

controller
eWpomt of hen‘ noise ammumty. Gurvas of the performance quality index vary
o-ncxse'rano, thm feamre is pecuhar to P
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;searc}ung) th:m in other. types of detectors. Besldes, the searching may céuae PO R
’ .errors in'the set ing of the threshold level. the errors incrc-asmg with’ the s1gna1- T
‘ to-noise z-atm. in- this ‘case, the radius of: curvature of the control—periormance L

: ,function mcreases. and with"the increasing aignal-to-noise ratio, no proportional, :,‘:. ’
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: TITLE: Observing signal shepes a.t high noisa levels by mans of multiple
osclllggraphs% T

. ‘SOURGE:  Privory 1 tekhnika eksperimexrba, no. 5, 1965, 110-113

f ‘TOPIC TAGS' ~signal to noise ratio, sismal shape, .signal distortion, "'oqcmograph_/?’ "

L

/| ABSTRACT: ‘Two methods are described for ob‘baming signal shapes on oacillograms .
“i with noise levels four times larger in amplitude than the ariginal signal., The
1| £irst method involves a cumulative photographic technique consigting of multiple
| exposure of the same film to a large mmber of oscillograph displays of the o .
- 'recurring signal. The £ilm is then developed and treated photome‘brical]y, and tha { E

Hoaae . e 621391828
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' joriginal signal is recovered with great accuracy from the excessive background
| noise, This method is shown to be simpler and more advantageous than the
stroboscopic technique presently in common use. The second method involves a .
cumulative photoelectric process which is a variation of the stroboscopic techniquey .-
It is based on the use of a narrow 8lit placed in fromt of the oscillograph and
covered by an optical key with density gradients which can transform signal .
ordinates into light signals.. .These, in turn, pass-through an 'RC integrating.

: | eircuit and a photomutiplier- which gradually incresses the signal-to-noise .
‘| inbensity ratio. The signal is then registered on an sutomatic recorder, Orif. 1.

art. hast 3 fijures, . T : , . : .0”. .

| SUB CODEs 709/ SUBM DATE:: .08Aug6l/ ORIG REF: 006/ -OTH REF:".003/-, ATD PRESS: -
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BONCHnBRUZ§§§UHQ A, [Bonsh-Brulevyeh, A,M.] (Moskva); MILOKHIN,
' H.T. (vaskra)

History of the origination of optimalizing conirol systems, Avtomatyka
10 no.3579-84 165, (MIRA 18:7)
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-;theoretmally énszdered‘. ?or:ﬁulas Ioz— the optxmal and quaax-optxmal thresholds'
Fare developed for the cases oi; normal and’ Raylelgh laws of joint dxstnbutmn o_f

etector _m}:ut. qu_ts of these: thresholds Ve,
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, ] onvergas to the: optimal value a ,t}m eignal-to-nmse ratio
increases, {2) | The . noise irhmi -of a quaaa-oytxmal detector is caly. shghtly
lower than thaiof an opﬁina.i ' ector' and- ayproacl:es the latier asymptoucally as
the signal-to-noise ratio i reases; here, the "noise- immumty" means-an -
‘ultimate probat nl-detection error at the output of a threshold-type
’detector, {3): Vizth a s;pec:.ﬁgd ] ' ;

-1pop control syatem coxrpriaing

sta‘mhzer of th i}
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ALEKSANDROV, Ye,B.; BONCH-BRUYEVICH, A.M.; KOZLOV, V,P,

ey

Observation of the signai shgpe in the presence of a high

noise level by means of repeated oscillographing, Prib. i
tekh.eksp, 10 no.51110-113 S-0 %65,

(MIRA 19:1)
1. Gosudarstvennyy opticheskiy institut, Leningrad, Submitted
Aug .8, 1964,
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i TITLE: Dependence of duratjon of radiation on wavelength within the contour of the
' luminescence line at a high excitation level ‘

- L

' SOURCE: Optika 1 epektroskopiya, v. 19, no. 4, 1965, 643-645
TOPIC TAGS: Iuminescence quenéhing, ruby, chromjum, neodymium, glass

- ABSTRACT: Luminescence kinetics associated with a considerable population. of the upper

- excited metastable states, when the role of induced radiation is substantial, were studied
.+ on ruby single crystils with Cr3* jon concentrations of 0,02 and 0.04 wt. % and on silica-

‘ barium oxide glasges containing Nd3* jong in the amount of 6 mole %. The results are

. interpreted by taking into consideration the change in the ratio of spontaneous to induced

. radiation as the excilation level is varied, and also during luminescence quenching., The

. change in the number of excited states at the end of the excitation is described in a general

; form by the expression
| dom L. +B -BF 5

AMFDM FM'(“F m— ]\[)a

UDC: 535.373.3
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When the value of and hence £ ie large, induced radiation plays
| prom this it is shown that during quenching, owing to the change in
its central part ghould quench faster than the later
juminescence q\'Lenching within the pounds of the radiation line sh
i this is confirmed DY the expe . . ge
ig. art. has: 2 figures
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- § TITLE: Stimulated Raman scattering in a selective resonator
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SOURCE: oOptika i spektroskopiya, v. 19, no. 6, 1965, 982-984

TOPIC TAGS: laser, Raman scattering,

stimulated emission, laser cavity, Raman
laser ‘

: - 2N |
ABSTRACT: The Stimulated Raman scatterin was investi
just above the threshold using the following three dif
cell in the resonator of a laser;

gated at an excitation power

ferent setups: 1) a Raman

2) a longitudinal selective resonator (the term

used by the authors for the case when the Raman lgser_g sppator is in the direction

of the ruby laser resonator); ad 3)a transverse selecti\fx!{{zonator (the term used for

the case when the,Raman laser resonator is rotated 96° from the direction of the

axis of the yubyiilaser, i.e., a 90° off-axis Raman laser resonator). In the first
e c—

setup the giant pulses were produced by a ruby crystal. Using two variable-trans~

n coefficient 30—50% at X = 694 my) the
- effective intensity of the 30—300 nsec-duration pulses in the resonator reached
100 Mwt/cm?.

. The maximum energy per pulse was 3—4 j. Two dielectric mirrors with
: . @ 'transmission coefficient of 0.47 at ) = 694 mp, 0.8% at A 745 mp (the fundamental

-Card 1/2

UDC: _ 535.375+621.375.9:535 .
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SRS line in benzene), 40Z at A = 805 mp (first harmonic) and 70% at A = 875 m

(second harmonic) were used in the experiments. The SRS in benzene had thresholds .
for a specified length of the Raman cell (1) and the laser input power. No SRS

was observed at 1 < 2; however, SRS was stable for 5 < 1 < 60 cm. The threshold
power decreased almost linearly with increasing 1. At 1 = 60 cm the efficiency of
energy conversion reached 10% of the power in the cavity. It was observed that

an increase in the energy of the pulses from the ruby 1.5—2 times above the
threshold resulted in a three-order increase in SRS. In the longitudinal selective
setup the additional reflector between the. ruby rod and the Raman cell had a trans-
mission coefficient of 90% at X = 694 my, 10% at XA = 745 y, and 1% at A = 805 and

875 mp. 1In this mode of operation the efficiency of energy conversion was at least
as high as that iIn the previous case. Two higher harmonics at A = 745 and 805 mu .
which reached saturation at 10X of the input power were observed. Results. similar
to those of the longitudinal.setup' were achieved with a transverse selective setup. twever,
SRS was achleved in a Raman cell the length of which along the laser beam was only

1 em. Stimulated Brillouin scattering in benzene was also observed in this setup.
Orig. art. has: 1 figure. (cs]

SUB CODE: 20 SUBM DATE: 15Apr65/ OTA REF: 004/ ATD m:ss:/}l/éf
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hg?NQH—BRUYEVICH, A.M.; RAKOVSKIY, AL.R.

Brief news, Radiotskhnika 20 no.5:78-80 My '65,

(MIRA 18:10)
1. Deystvitel'nyye chleny Nauchno-tekhnicheskogo obshchestva radio-
tekhniki 1 elektrosvyazi imeni Popova,
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AUTHOR: Aleksandrov, Ye. B.; Qonch-Bruycvich, A. M,; Kostin, N. N.; Khodovoy, VoA,

ORG: none _ 74

TITLE: Investigation of stimulated Raman and Brillouin scattering in selective j;
resonators :

SOURCE: 2Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. k9, no. 5, 1965,
1435-1kkh ‘

2V, My T
TOPIC TAGS: laser, second harmonic nonlinear optics, Raman scattering, Brillouin - P
scattering, mwam

ABSTRACT: The stimulated Ruman scattering was investigated at an excitation power
Just above the threchold using the foliowing three different setups: 1) a Raman
cell in the resonator of a laser; 2) a longitudinal se ive resonator {the term
used by theggugpQrs for the case when the Raman lasgg%%@Fonator is in the direction
of the ruby'lader resonator]); and 2) s transverse selective resonator [the term used
for the case when the Raman laser resonator is rotated 90° from the direction of the
axis of the ruby laser, i.e., & 90° off-axis Remen laser resonator] (see Fig. 1).
In the first setup (Fig. la) the giant pulses were produced by a ruby crystal 10 to
12 cm long and 12—16 mm in diameter. With two variable-transmission-coefficient
filters (transmission coefficient 10—80% at A = 6943 §) the effective intensity of

Cordb 1/b
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’ . Fig., 1, The experimental setup

! r———&——-*y%

i,ﬁ 10 a - SRS in the ruby laser resonator;}’
7

. tive resonator; c - SRS in the transt
verse selective resonator.

& ,
j [?___0:% 2 ] - b - SRS in the longitudinal selec-
1

L - resonator length for scattered

‘ AR radiation; 1 - length of the "ac-

poe . ST tive" path for the scattered radia-

- b U;fM Y . tion in the resonator; 0 - mirrors;
M

r - ccefficient of reflection;
¥ - variable coefficient of absorp-
tion filters.
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the 20—200 nsec-duration pulses in the resonator reached 100 Mwt/cmZ.
energy per pulse was 5~6 j.

coefficient orf 0.4% at A = 694 my, 0.8% at A = 745 my {the fundamental
benzene), and 40F at ) =

. laser pulse.

times above the threshold resulted in a three-order increase in SRS at
mental frequency. Saturation was reached

the energy input, at which time the second
reached the level of SRS at the fundamental
When the second harmonic reached saturation
laser pulses decreased sharply due to the reverse effect of SRS on the
pulses. When the length of the Raman cell (
and the pulse energy required to achieve SRS

frequency (at saturation),

decreased.
The SRS was stable when 1 was between 5 and 60 cm.

very high at A = 694 mp and was at a minimum at ) =
1 =15, 20, and 60 cm was at least as high as in the
power and the pulse energy required were considerably smaller.
output of a ruby laser pulse of 30 nsec duraticn wasg

ThS my.

4o Mv (1 = 20 cm)

SRS pulses of 20 nsec duration were observed in the Raman laser cell,
- .

Card 3/

Two dielectric mirrors 0y and 0, with a transmission

805 my (the first harmonic) were used in the experiments.,
The gensitivity of the detectors was sufficient to register 10™" of the energy of the

The setup shown in Fig. la was used to investigate SRS in benzene. ‘It
was observed that an increase in the energy of the pulses from the ruby laser 1.5-=2

when the intensity of SRS was about 10% of
harmonic whose energy output quickly

the duration and the intensity of the

1) was ‘increased, the threshold power
Also, the larger the cell,
the smaller the energy above the threshold at which second harmonics were generated.
In the longitudinal selective
setup (Fig. 1b) reflector 0 replaced 0, and the transmission coefficient of 03 vas
The gain of SRS at
previous case, although the pump
For example, when the

The maximum

SE3 line in

the funda-

appeared,

ruby laser

three 10 Mw
Similar re-
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sults were ottained using the selective transverse setup shown in Fig. lc, The
authors alse observed stimulated Brillouin scattering in benzene, carbon disulfide,
and nitrobenzene (the angle of the exciting beam was 90°). Use of the 90° off-axia

Raman laser made it possidle to obtain stimulated Brillouin scattering at lower pump
pover. Orig, art, has: 5 figures and 1 table, [cs)

015/ ATD PRESS:
Yty

SUB CODE: <0/ SUBM DATE: 15Jun65/ ORIG REF: 003/ OTH REF:
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?-!ultiphoton procassea

ot g }i

Uspekhi fizicheskikh'nau,, v : 1 1965, 3- 6h

._‘_TOPIC 'I‘Acs- v_;multiphoto': prccess nonlinear optics. quantum effect :
Flaser. effect, ‘nonlinear ‘Process, rrequency conversion, harmonic gen-“
eration, Raman seattering “parametric esonance S : :

4 The present»review' mul+iphoton procesaes is based on
1aks; references published ‘privr to July: 1964, Only 21 of the refer.
;.ences -are’ Soviet ‘The .réeview is divided into- ‘3. sectzons.~ “The: flrst
»sectlon ig- devoted to the dasic. theory ‘et mnltiphoton processées and .
i1o-a general raviev o nxper‘ments performed dn this field, ' The.
second section deals with: multiphoton’ proceases not- requirlng cone -
'sideration;éfitheainterfetencA:effects. “An- ‘analysis’is presented. of
multiphoton: transitions betveen: Zeeman gublovelp: ‘of ‘sodium occurring.
idn. a rotating Tield and»in ‘applied in any arbitrary dlrections
yAn analysis‘is made cf o=y oton sbsorption in- doped with Eu2*>€
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TITLE: Regonant birefringence in the electric field of a light wave '

SOURCE: !hurnal eksperimental'noy i teoreticheskoy fiziki., Pis'ma v redaxtsiyu,
Prilozhenlye, v. 3, no. 11, 1966, 425-429 o : ‘

TOPIC TAGH: potassium, double refraction; laser application, resonance ebsorption, )
light absorption . '

ABSTRACT: The authors observed the occurrence of birefringence in potassium vapor

under the influence of the electric field of ruby laser emission by passing simul~
taneously light from a potassium lamp &nd from & ruby laser through a vessel con-
taining snturated potassium vapor at 150¢. At this temperature, the vapor absorbed ]
approximatiely 50% of the resonant light from the lamp. When the laser pulse was i
applied (#0 nsec duration), & clear-cut signal was observed, indicating an increase E
in the reuonant radiation from the lamp pessing through the vessel., At a laser ;

emission power density of the order of 5 Mw/ cn the amplitude of the signal corres-
ponded to transmission of several times ten per cent of the intensity of the light
from the Jamp. The greatest slgnal was observed when the lanp radiation and laser —
emission electric fields were at a 45° angle. There was no signal when this angle
was 0 or $0°, There was likewise no signal vhen the potessium vapor in the vessel
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.| was frozen out, when the potassium lamp was turned off, or when the filters uwsed to
polarize the light were removed. The latter, together with the dependence of the k.
signal on the angle between the electriec vectors, proves that the observed elfect 1
is due to birefringence induced by the laser pulse because the shift of the absorp-
tion line in the laser-emission electric field has different values vhen the elec-
tric vector of the light is parallel and perpendicular to the vector of the laser.
The value of this line shift is calculated and the wavelength dependence of the .
laser emingion intensity required to obtain a gignal of prescribed magnitude 1s mea~
sured and found to be linear in the wavelength difference between the resonant transi-
tion and the lager emission. This agrees with the theoretical calewlations. Toe
authors thenk V. M. Zakharova and.N. A. Vorob'yeva of IGU for the opportunity to
measure the line contour with their apparatus, and Ye. B. Aleksendrov for help and
& discussion. Orig. art. bas: 3 figures and 1 formila,
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- TITLE: Method of measuring the modulus and direction of the vector
of force of weak magnetic fields,, Class 21, No, 176976

L SOURCE: Byulleten' izobreteniy 119§varnykh znakov, no. 24, 1965, yl

TOPIC TAGS: magnetic field measurement, vector, weak magnetic field,
magnetic fileld 1ntens%§y, paramagnetism, measurement

ABSTRACT: The method of|measuring the modulus and direction of the
vector of force of weak xggnetic flelds, based on the optic orien-

tation of atoms, is characterize v e fact that the effect of the
action of the measured magnetic field and of the known light intensity: -
on the paramagnetic atoms is compared and the magnhetic field strenzth
is determined by the intensity of the orienting light. These charac-

teristics are incorporated in order to widen the measurement range uvi ' -
weak magnetic fields. ,
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% TITLE: Electrolumiﬁgscence under unipolar voltage pulses and the

mechanism of glow excltatlion
SOURCE: Fizlka tverdogo tela, V. 8, no. 4, 1966, 1291-1293

TOPIC TAGS: - electroluminescence, 1ight excitation, luminescence center,
impact ionization ’

ABSTRACT: The authors discuss attempts to reconcile several contradic-
tions in the mechanlsm customarily propesed to explaln the excitation of
luminescence centers by electric field pulses, and in particular the
fact that according to the currently held hypotheses a difference should
exlst between luminescence produced by unipolar and bipolar pulses, al-
though recent experiments by one of the authors (Bonch-Bruyevich et al.,
- |Opt. -1 spektr. V. 11, 87, 1961) have proved conclusively that no such

" ldifference exists. Several hypotheses advanced to explaln this contra-
ldietion are briefly discussed and it 1s concluded that the reason why
the symmetry of the luminescence distribution is not connected with the
symmetry of the external voltage calls for further research, as does the

1/2
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TITLE: Self-tuning filter with two optimizers

SOURCE : Vsesoyuzﬁaya konferentsiya pPo _teorii i praktike samonastraivayushchikhsya
sistem, lst, 1963, Samonastraivaywhchiyesya sistemy (Adaptive control systemg);
trudy konferentsii, Moscow, Izd-vo Nauka, 1965, 358-370

|

atic control, nonlinear
ignal to noise ratio, sig-

TCPIC TAGS: electric filter,
automatic control system
nal noise separation

filter circuit, optimal autom
» signal to noise ratio, receiver g
» random noise signal

ABSTRACT': An automati self-tuning

filter intended to improve signal-to-noise ratio
in receiving equi entllis described. Only binary code transmission ig considered,
Figure 1 shows a receiver in which the output signal is analyzed to derj
for the parameter control, r function ig realizable with
ing of g multi-tap delay line, a set of narrow band-pass filteps and
able attenuatops which determine the transmission of the particular
quency spectrum. The attenuators are continuously adjusted by the o
makes the control decisions on the basis of the gradient of signal ¢

The transfe

a filter consist-
associated vapri- .
portion of the frel
ptimizer which

0 noise ratio in
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TITIE: Modeling of nonlinear static characteristics of elements with parametric
control ’

SOURCE: Avtomatyka, no. 2, 1966, 82-8,

TOPIC TAGS: electronic component, electronic amplifier, automatic control system
technology

ABSTRACT: It is shown that the nonlinearity of static characteristics can be
readily modeled with the ald of a standard nonlinearity unit., For the amplifier,
-sensor and servo elements of certain control systems, however, the static
characteristics depend not only on the argument x but also on the level of the
external effects considered, such as the variation in supply voltage, the variation
in the illumination level, etc.,, and this complicates the modeling because
cllowarice must be made for the parameter p of external influence., This diffie:
culty can be resolved by calculating two auxiliary functions which relate the —
cuanges in x* to those in the values of the environmental parameter p.
Orig. art. has: 4 figures. [JPRS: 36,517]
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TITLE: A neodymju with a rectangular cross-section rod 19

SOURCE: Zhumal téﬁgnicheskoy fiziki, v. 36, no. 7, 1269-1272

TOPIC TAGS: solid state %aser, paramagnetic laser, neodymium glass laser, laser
r and d / GSI-1 bosen, GST-1M Lown

ABSTRACT: A rectangular-rod neodymium g;asé lgggsyhescribed by the authors else-
where (ZhPS, 1, 1, 45-50, 1964) was produced with slight modifications and marketed
under the industrial designatioq%GSI—l (Fig. 1). The GSI-1 is being used currently
for scientific research and in the solution of certain technological problems. Its
characteristics are essentially the same as those of the laser described earlier,
provided the same glasses and resonator mirrors are used. The marked disadvantages
of the GSI-1 are the comparatively low effectiveness of its eight IFK-2000 standard
flashlamps and its consequent low efficiency (0.3—0.4%), and the saturation of the
lamp characteristics. These disadvantages were partly remedied when a rectangular
cross-section spiral flashlamp was used instead of the IFK-2000 lamp. This led to a
twofold increase in the laser efficiency and increased pulse energy of up to 100 j.
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Fig. 1.

External view of the GSI-1 laser
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N Fig. 2. Dependence of laser (GSI-1 and
4 GSI-1M) output pulse on the pump energy
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The present article deals with the GSI-1 laser and its modified version, GSI-1M. The
output pulse energy of each laser was shown as a function of the pumping energy (Fig 2}
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The effects of radiation noise on the emission from the GSI-1M laser were also
evaluated. The authors showed that the lifetime of the excited state of neodymium
ions decreased at high pump densities, resulting in corresponding elevation of the

threshold and a drop in the laser efficiency. Orig. art. has: 3 figures and 6
formulas. [YK]

SUB CODE: 20/ SUBM DATE: 26Jun65/ ORIG REF: 004/ ATD Pm«:ss:j"];;f/

3

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1

- AT ETD ISR AN [ RIS AN SN LA IMLA L AN S I 'l"‘tr LAI S TR AN

ACCNFKPSOIQH“H : SOURCE CODE: UR/0051/66/020/006110‘40/10H‘4

FERIEEY

AUTHOR: DBonch-Bruyevich, A. M.;rRazumova, T. K.; Imas, Ya. A. , 1

ORG: nmnona . - f; &
i
TITLE: Spectrum of excited:absorption in ruby\' 6

SOURCE: Optika i spektroskopiya, v. 20, no. 6, 1966, 1040-10u44

TOPIC TAGS: ruby laser, absorption band, xenon lamp, laser pumping s RuBY

ABSTRACT: In connection with a study of certain features of the decay kinetics of ex-
. cited absorption bands: in ruby, the transverse absorption cross section o was measur-! :
ed as the ratio of the variation in the absorption.coefficient Ak to thevpopulatlo'n
ny of the metastable level. Samples tested were polished cyllnde¥s 6 mm 13 diameter -
and 50 mm long, cut from ruby single crystals containing 0.02 and 0.04% Cr 3 by weight{-
'l.'he rod ends vere masked leaving rectangular 1 x 3 mm windows. The 400 u pumping
l:.ght was provided by a pulsed xenon lamp excited by a 500 mf bank of condensers. The
tgst radiation was generated by a lamp that has a continuous spectrum in the near UV,
vj.sﬂ)le and near IR regions. The dispersion element was a double monochromater, and
t}'le light modulator was an ultrasonic device operating at 10 Mc with standing waves
In orthoxylene. The recording portion of the test instrumentation consisted of a pho-

tomultlpller' and a two-gun oscilloscope which showed the time dependence of the inten~
r.

172 UbDC: 535.3u3:553.824
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. | 8ity of the test light passing through the sample. A special electreonic circuit was
%yailable to shif: the firing instant of the pumping light with respect to the trig-
gered sweep of the oscilloscope. It was thus possible to estimate the intensity of
the transmitted light immediately prior to the excitation of the ruby sample and al- |
sp the variation in this intensity due to the pumping excitation. The second gun of !
ghe oscilloscope recorded the scattered light pulse of the pumping lamp. Typical pho-
tographs of the screen showing brightening (A=530 mp) and darkening (A=474 mu) of

the sample are given, as well as curves of the variation in the absorption coeffi-
cient and the absorption spectrum between 400 and 660 mu at a high level of excita-
tion. Two additional absorption bands, overlapping the principal ones, are observed
in this region. A curve is plotted for the effective cross sectign of absorption for
transitions from the 2E level which accomodates 66% of all the Cr 3 jons. Results
are compared with those of other authors, and possible errors are estimated. Orig.
art. has: 5 figures, 1 table,
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TITLE: The ;affects of intense light beams on metals

SGURCE: Zhurnal tekhnicheskoy fiziki, v, 36, no.7, 1273-1284

TOPIC TAGS: 1laser effect, metal melting, metal vaporizing, heat of sublimation

ABSTRACT: The authors have investigated theoretically and experimngglly the phen-
omena accompanying the disruption of metals by focused laser beams.\ In the present
paper there is considered the case of a laser producing approximately

1 millisec pulses, each consisting of a sequence of approximately 1 microsec s; ikes.
The phenomena accompanying disruption of meotals by’/iunt laser pulses will ~: discussed
in a future paper. In the theoretical part of the paper, fluxes of Jo o lOlGerg/cm2
sec on an approximately 1 mm diameter spot are considered. It is shown that under
these conditions the transport of energy in ihe metal by heat conduction during the —
duration of ‘a spike is negligible, and the problem of the vaporization of the metal is |
accordingly treated in one dimension. Formulas are derived, and curves are presented
for different metnls, relating the energy flux in the laser beanm, the temperature of
the metal surface, the erosion rate of the metal surfasce (i.e., the rate of increase

1/3
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in the depth of the hole), and the velocity and pressure of the jet of metal vago£ The
temperature of the metal surface is not equal to the boiling temperature, as was erro- |
neously assumed by J,F.Ready (J. Appl. Phys., 36, No.2, 462, 1965), The theoretical
relations were tested by experiments on some 16 metals and alloys, using neodymium ~ '
glass lasers producing up to 300 J pulses. The laser beam was focused with a lens onuo
the parallelepipedonical specimen and the disruptive process was recorded cinemat- ;
ographically at 105 frames per sec. In most of the experiments a glass plate was
cemented to one face of the specimen and the laser beam was so directed parallel to thd
glass-metal boundary that about half of the beam passed frecly through the glass and
the other half penetrated into the metal, vaporizing it. In those experiments the
process was photographed through the glass. The mass of metal removed by the laser
pulse was determined by weighing the specimen, and the impulse due to reaction of the
metal vapor jet was measured, The experiments were in qualitative agreement with the
thecrsy, and quantitative agreement in order of magnitude was found. The authors feel
that development of a more accurate theory would not e worthwhile, owing to the large
variations between different 1a§ers. Three stages were distinguished in the disruption;
process: in the first stage.fhe temperature of the metal surface increased at the rate!
of approximately 10lo degree/sec; in the second stage motal was vapcrized from the
specimen and a hole was formed in it; and in the third stage a pressure of 102 to 108
atmospheres developed within the hole and a powerful jet of metal vapor issued from it
at supersonic velocities. The ratio of the laser pulse energy to the mass of metal

A
[
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lost by the specimen was approximately equal to, but in most cases somewhat less than,
the heat of sublimation of the metal., An apprecisble mass of the metal was ejected as

liquid., Orig. art. has: 9 formulas, 9 figures, and 2 tables, [15]
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TITLE: A study of @ neodynium glass la
SOURCE: Zhurnal tekhnicheskoy ¢iziki, v. 36, no- 12,
_TOPIC TAGS: solid state laser, glass laser, neodymium glass laser,
laset,'lasér r and d 4 .
_ABSTRACT: ‘A study was made of~a'traveling—wave external-feedback neodymium glass
iaser, the experimental setup of which i The external cavity
f four mirrors arranged in a rec 5 x 0.5 m- The
reflective
5 mm in diameter -
denser bank

aving a-

from a con
consisting of a quartz plat
) was used tO achieve traveling~

}/mm) and-a Fabry-Perot imter=
of the laser at various pumping

The laser was

total stored energy © 30 kj. A Faraday-—e:
a polarizer (six plape-paralle
wave operation. A DFS-8 spect
ferometer wWere use

" levels and with the Faraday cell in and out of the feedback circuit., It was ghown
that the emission spectra of traveling-vave lasers are virtually line spectra and
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Fig. 1. Experimental setup of a traveling-
wave laser : ’

1 - Working substance; 2 - quartz plate;
3 - Faraday cell; 4 - polarizer;
5=5" - mirrors; 6 - photocells;

-7 = spectrograph 'slit, -

-

that the spiking sequence is better ordered than that of standing-wave lasers. A
reduction of the Spectrum to a single narrow line, which has been observed in
traveling-wave ruby lasers, was not encountered in the present laser. Such narrowing
im the traveling-wave operation will not occur unless the luminescence line of the
working substance broadens, as it does in rubies. The high-intensity lines observed
in the experiments corresponded to the uniform broadening of luminesr nce lines of .
- the dopant. Orig. art, has: 5 figures.

: [YK]
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Frequency|shift of optical transition in the field of a light wave
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TITLE:

'|'SOURCE:  Zhurnal eksperinental!

noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu,
‘4 IO 2, 1966’ 85-88’

Ve 3,

TOPIC TAGS: optié tranéition,'ruby‘laser, photomultiplier, optic filter, resonance !
“iline, laser pulsation, magnetic field intensity, light absorption/FS-7 filter, KS<19
ibleaching filter |
~ ABSTRACT: The authors experimentally investi
resonant transitigon hSl {
e

? 2~ ll-Pl 2 2 of pota
be shown that the iexpected freqéeﬁgé shift of

‘with virtual trandition induced by the laser p

'“’1{2,3/2) and the excited level (AP3/2 - 68142). The first pair of transitions is

sti L sufficiently far from the resonances (the transition wavelengths are 7665 and -
7699 A, that of the laser is 69i3 k). The AP3/5 - 651 /5 transition is much closer
to resonance (A = 6939 ). In vpite of this, all these transitions make comparable :
contributions to the sought frequency shift of the investigated transition, owing to i—
the difference in the oscillator strengths. It is important that the ground and

Card 1/4 UDG: none :

gated the frequency shift of the optical
ssium (principal doublet). It can be

this transition is connected principallyI
ulse from the ground level (45y 75 -, '
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excited levels are shifted here by the ruby-laser light in opposite directions. :

! In the experiment dight from potassium lamp 1 was passed through vessel 2 with
potassium vapor saturated at 100°C (see the figure). At the selected temperature,

the vapor absorbed about 80% of the lamp's resonant radiation. Transmission of

light by vessel 2 was expected to increase during the action of the pulse from laser
3, provided the resultant transition frequency shift is commensurate with the line
width of the lamp radiation (it was assumed that this line was broader than the
absorption line of}the vapor). The transmission of the resonant light was recorded

ier whose output was fed to a pulsed oscilloscope (4 - glass l’

with a photomultip
filtersg .
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The scattered lasgr light in the registration channel'was reliably cut out with FS~-7
! filters. Prelimihary experiments have shown, however, that the laser pulse, is
4 accompanied by scpttered radiation with spectral components lying in the region of
the registered pobassium line. The authors used a special method of filtering the
“!'resonant line wit the aid of the Faraday effect to ‘combat the mechanism of radiation
“i occurrence. Aftep passing through vessel 2, the light beam of the potassium lamp
was made to pass bhrough an auxiliary cuvette 6 filled with potassium vapor and placed
between crossed polaroids 5. A local magnetic field of approximately 2 kOe was
.| ‘applied to cuvett? 6. The magnetic field produced, besides splitting of the absorp-
| tion line, strongi radiation of the plane of polarization of the light, but only in
“| the nearest vicinity of optical resonance. By magnetic field intensity selection,
the system was ma?e to transmit almost all the resonant line, and to absorb the
extraneous light.! The entire apparatus behaves like a high~transmission optical
filter with a bandwidth on the order of 0.1 cm™l. Under the conditions described,
a distinct signal was recorded, evidencing a decrease in the absorption of the
resonant light by the potassium atoms in vessel 2 during the time of action of the
laser pulse (20 n?ec); the laser operated in the monopulse mode by using bleaching
filters KS-19. To verify that the change in the light absorption was not connected
with some experimental errors the authors checked: (1) that the signal vanished .
when the potassium light was turned off; (2) that the signal vanished when the potas-,:
sium vapor was frozen out in vessel 2 (with the illumination on the photomultiplier |
maintained at the previous level); and (3) that the signal vanished when the operating .
mode of lamp 1 wa? forced so as to broaden the emiscion line (the broadening was A
confirmed by the observations). The minimum laser radiation power density at which
' Card 3/4 !
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the bleaching signal was produced was ~10 HW/cm2 corresponding to an electric field
intensity (in the FL'L of 105 V/em. The half-width of the spectral emission line
is estimated at ~3 x cps, 80 that the observed shift was of the sams order.

The authors thank D. A. Godina for providing the high grade polaroids. Orig. art.
has: 1 formula an;l 1 figure,

SUB CODE: 20 / Aisum DATE: 30Nov65 / ORIG REF: 001 /
OTH REF: 003 | - :
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{ AUTHOR: Joaseh- BrLerlch A ; Yesepkina, N. A.; Imas, Ya. A;
 Pavlenko, N. A., Paﬁﬁomov L. N.; Petrun'kin, V. Yu.; Potapov, S. Ye.

g ORG: none

; TITLE: Investigation of a neodymium glass laser with a resonator of
" spherical mirrors

i SOURCE: 2hurnal tekhnicheskoy fiziki, v. 36, no. 12, 1966, 2175-2180

; 3 ared e ) .
' POPIC TAGS: "laser, neodymlum laser, noodymibn glass laser, sphericed

i mirror E_f,,"-‘::_.“NMMJ% MM"\

ABSTRACT: The operational characteristies of a neodymium glass laser
with a resonator of spherical mirrors were investigated for varying
distances between the mirrers. The introductory theoretical considera-
tions proceed from results obtained earlier by other authors (e.g., .
Boyd' and Gordon, Bell. System. Techn. J., 40, 2, 1961, L489) and define
the regions occupied by certain modes as determined solely by the dis=-
tance between the mirrors and the radius of their curvature. Further, |
the beam divergence is assumed to be determined by the divergence of the
highest mode in the system. The minimum divergence is attained when the

Card 1/3 __UDC: 621.378.32
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distance between the mirrors equals the radius of curvature of the
. mirrors, corrected for the presence of a rod having a certain length
and refractive index, Experiments were conducted with various rod and
nirror dimensions, but measurement data are presented only for mirrors
with & 150~~cnm radius and rods 50 cm long and 2,5 cm in diameter. This
vas done since the dependcies in all cases have the same character. §
The output energy varied between 200 and 500 J. The .oscillograms of the
output pulses show a high degree of uniformity in pulse amplitude,
shape, and frequency, compared with the rather unsteady characteristiecs
of the output from a plane mirror resomator. The pulse frequency is
proportional to the square root of the instant pumping power, and startsto
increase gradually vwhen the distance between the mirrors is reduced
below the optimal. This increase, hovever, never exceeds the frequency
at the optimum by more than l.k. The beam divergence increases to
either side of the confocal position, in good agreement with the theo-
retical relations. The beam brightness is at a maximum when the dis-
tance between the mirrors is optimal. The cross-sectional energy dis=
ribution within the beam is rather uniform and is independent of the
dlstance between mirrors. The emission spectra were studied as funce
tions of pumping power and the distance between mirrors. An increase 5
in pumping power from the emission thgeshold level to its maximum E
changes the spectrum width from 5—=7 A to L0—60 A. An increase in the'__
distance between mirrors from "short" (about one-third of their radius),

thﬁi? the spectrum is diffuse, to "long" (about two-third of the radiud
LSora2/3

o o+ e e e st e e v ot ——— - ey
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. results in the appearance and separation of lines. The resulis sugpest
! the existance, within the resonator, of a large number of transverse
; modes having equal Q. However, the observed multiplicity of spectral
i lines still requires clarification. Orig., art, has: 6 figures and 9
! formulas. [WA=11]

! SUB CODE: 20/ SUBM DATE: 01Jun66/ ORIG REF: 003/ OTH REF: 004
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BONCH-BRUYEVICH, V. L,

USSR (600)

Physics and Mathematics

Introduction to Theory of Metals, Ya. I. Frenkel!.

(Moscow-Leningrad State Technical Press, 1950). Reviewed by V. L. Bonch-
Bruyevich, Sov, Kniga, No. 1, 1952.

9., @B Repcrt U-3081, 16 Jan 1953, Unclassified.
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BONCH-BRUYEVICH, V.L.

" ectron States of Atoms snd Molecules, Adsor®ed sn the Surface of C
Type MgO0." Sub 24 Mey 51, Inst of Phyeicel Chemistry, Aced Sci USSR

Digsertetions nresented for seience and engineering deecrees in Moscow during 1651,

SO: Sum, N¥o. 420, 9 May 55

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1"



CIA-RDP86-00513R000206210009-1

e (U O e M e Al

G

06/09/2000

"APPROVED FOR RELEASE

BN £ P N oot e e t)

s
I

.
i

SIS

25258

vesk/paysice -« BT
T s pon
ngratistics of mwmwwmw |
Tempe e ra Depe? v y. L. Bomch

2 jderation,
MWMNHWMMM end Topoche®,

USSR .
nghur ..HwW.U Fiz

" ¢0H I, No Ts

ctron statisti

o - Ele ,
USSR /Physic® are ct®’
’ sually of mdm.du.m;own m””.dm&m@ud.k . ﬁ., .
yhere temP; WOHZ T pytnor was 88T s mitted
coetfs of dm.ﬁw. m.pm. yolkenshteyn. ~ :
T hol . :
‘WOWOHQJHUOA‘ & ,

CIA-RDP86-00513R000206210009-1"

06/09/2000

APPROVED FOR RELEASE



TRAFESTLLTIRERHA UEREE ST 1 5o

06/09/2000 CIA-RDP86-00513R000206210009-1

S s £ 2 S SR

"APPROVED FOR RELEASE:

EERE N i RS B A

-

iis
i

Etectronis lovels of alusns adeorbed
:jwm\, l‘.; lm(;‘l:-nmcvkh. Zhur, I“u.-K
¢ ;kr coshteln, C.A. 42, 8340y,

i
~f
i1l

11E

RgE
8
3

N
i

: . The cvonlinutes are: g4 = -
for M*; (&1 + /o, ;l - (:.:f,'./lh. :.‘
d x4 = —¢, 52 = pNo, 24 = Y

sl w0, k1 k3 ;
PERT TR RS R g
The Humiltonian is ¢ -(ua*-/’i. 'f&-?&f)‘.’-f-’-'é -

. %2,

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1"



"APPROVED F .
EASE' 06/09/2000 CIA-RDP86-00513R000206210009-1

PRI RS FRRE
s - EREEEeN IS PR R

£ DU

BONCH~-BRUYEVICH, V. 1877103

f,-'.UsSR/Pmic._-J.;Son“', Theory of sl .
'The Modern Theory of

_ wpipliography: - Reviev of }
"V, Bonch-Bruyevich

i. Solids' by Frederick Seitz,
*mygpekn Fiz Heuk" Vol XLIV, No 2, PP 311-315

Sub ject English-langusge book by a professor of
.phyeics st University of Pennsylvania was transla-
. ted into Russian under the editorship of G. 5.

' ’ “pt ’b?'Gostékhizdat at Moscow

4n 1956; price 36 rubles.. Reviever complains that

Yook does not include latest advances in the theory

of tke solid state; othervise it is & valuable
" book.

- 16moes
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cmmzxg»om . Quantum ‘Mechanics: . Sep m.._.”
L Book Review o o

"tPransitions of Levels of Atomic Electrons and
231itonal Magnetic Moments of Electron According
to Mot Modern Quantum Electrodynmemics' (Collec=
tlon of Articles. Translations and References by
V. 1. Grigor'yev. and N. P. Kleplkova. Introduc-
tion and Editing by D. D. Ivanenko)," V. Bonch-
Bruyevich ’

"Uspekh Fiz Nauk" Vol XLV, No 2, pp 163-168

Book contains collection of translated articles
devoted to latest achievements in relativistic

194769

USSR/Physice - Quantum Mechanics (Contd) Sep 51

quantum mechanics. Reviewer finds quality of
references and translations satisfactory, despite
same omissions-and errors. Published 1950,

222 pp.
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Theory of elemen excitations in a weakly nonideal
clectron gas in a crystal. V. 1, Uonch-Thruevich and 8. V.
Tyvablibov,  Doblady Abad, Nauk NSRS T, SIT-10
(18381 ~The encrgy spectium of a svstem of weakly inter-
acting electrons in a4 orystal lattice is culed. for the case
when the d. of clecttons is small comgited with the no, of
atonm (o fons) of the lattice in unit vol, Tothe 1st approxi.
tation the encrgy of nmkl)' excited states of the system s
the sumn of the encrgies of discrete *‘elementary excitations'*

that do nat interact with one avother and tocur only to-
gether with covresponding *‘holes®” cartying the oppnite
charge,  Obtaining the 2nd onder quantities gives tenus
hat represent the tnteraction of an elementary excitation
vith i hole, A sinsple method is obtained of calcg. clectron
uteractions, which may be useful in some semiconductor
roblems. Ellen H. Dunlap
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BONCH-BRUYEVICH, L.

USSR/Physics - Semiconductors, O Mar/Apr 5%
Behavior of Electrons .

"ene Behavior of Electrons in Ionic Crystals,”
F. P. Vol'kenshteyn,'L. Bonch-Bruyevich ,

"Iz Ak Nauk SSSR, Ser Fiz" Vol XVI, No 2, p 231

Abbreviated text of report, published in "Zhur
Eksper i Teoret Fiz" 20, 624, 1951. Behavior of
2 mlectrons in an atomic chain is analyzed from
the Heitler-London viewpoint. It is shown that
despite states corresponding to independent
motion of both electrons, forming the usual zone,

2207103

still 2 other zones of so-called "doublon" states
exist. In these states the wave-function de-
creases exponentially with distance between the
electrons.

2207103

CIA-RDP86-00513R000206210009-1"

06/09/2000

APPROVED FOR RELEASE



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86- 00513R000206210009 1

e A e R s e ] S e N s e O A O e S R A R e S A e

BONCH=BRUYEVICH, V.L.

- USSR/Physics - Quantum Mechanics Apr 52

"Invariant Construction of the Field Quantum
Theory. II," V. L. Bonch-Bruyevich B. V. Med-
vedev, Inst of Chem Phys, Acad Sci USSR

"Zhur Eksper i Teoret Fiz" Vol XXII, No 4, pp L25-
435 .

By means of an app previously developed by N. N.
Bogolyubov and the authors, they prove the int
contradiction of localized variants of gquantum
relativistically invariant theory of arbitrarily
interacting scalar fields.. Indebted to N. N.

Bogolyubov. Received 5 Jul 51.

‘ _ : . A 215179
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BORCI-BRUEVICI, V.

"Quantic adsorption theories, Tr, from the Russian", p., 27 (Analele Romano-Sovietice.
Seria Chimie, Series a III-a, v. 5, no. 2, Apr./June 1953, Bucuresti)

. Rast Burepean
S0: Monthly List of simeexisn Accessions

,'}j‘i'orza'rymoi9 Congress, September 1953, Uncl.
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USSR
1L e
3D, ‘The bringlog of the product of operstoss o
- canondeal form in the theory of second quantization.
V. L. Bonct-Brugvicy axp B V.o Mipvenrv.
2h, Ksper. teor. Tix,, 28, No. $(10) 410-16 (1953) In
Russign, - .
.. In upplying the method of second quantization to

a number of problems {Abstr, 2366, 6210 (1951), 3075,
7929 (1952)] it was necessary {0 consider operators,
consisting of a product of a number of ¢reation and
- anathilation opetators, The bringing of the product
of 2 such operators to canonicat form (al clementary
creation operators -to tho left of all annihilation
opasators) Is neeessary, c.g. in the evaluation of
Ccommuitators;  This question has been discussed by
Wick JAbstr, 853 (1950)); but in the present paper
the explicit formutac for the cottliclents which achieve
“the transformation arc derived, both for bosons and
fermions.. It is mentioned that the method can be
“gencralized 10 the case when the pon-vanishing com- -
muiators -or anficommutators of - the clementary
creaiion and annililation - operators ace functions
more general than the vsual dfunclions.
i W. 3. SWIATECKI
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£75;" O 1hé tbeory of the enerey speetra of quanhin

Syt of tntracting partichs. V. L Bosow
i BRUEVY 21,.&:;”.“”.:3:.,:5.#%@33; 18
q' Rk

oy A method of studying weakly excited states of a
~ Bystem of many panicles which is applicable to both
* the Bose and Fermi branches of the spertrum, and
alsp the formulation of conditions for the ¢existences
Jn a given system of 1he onc or tho olber typo of
 pxcilation, - Only”particles~ with  antisymmelrical
7. statistics {electrons) aro considery
o ostote of the system is described by a ¥, which,
.. 2ecording 1o ths method of scoond quantization, is a
-+ - funcilon of the: orcupation numbers of £2rtain one~
-+ particle statey i (=0 or 1) Excited states are wrilten
- 83 the result of 2n operption on ¥, with an operator
- consisting ‘of "a’ sam - of - produsts of creotion and
annibilation operators with weights given by s cpriain -
function f, - Using the stationary property of the tota]
STLIEY 80 eigen-souation is derived for £ (which plays
e:mq:ol‘,\s‘n'\fb-x'uncqug—{q@ systemeol “ehementary
exciiationy” ol Bosg or Forml Ayped. " Th_equatian
dor 1 ix ofien rathes cmplisaied, - Alliad papers. are -
Absir. 3324, 5379{1551), 268BU1932), W, 3, Swinvecki

g Kt 3
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Shemizprption (¢} od dalett erystals.  Any pos

datect on e surface of A ervetal acts gy gy el

jor the « of H-tke stomt Thera ore 3 typea of ¢ bondi
corresponding, resp., to loaslization of tne  ut § edectrons,
betwoer, the dofest and the ahsorbad etom.  The st )
negligible; the leiter type increasss the heat of sd tion .
comsitesably (2030 keal.mele i the case of Mg0). Hthe
wnic radll ate not too great, the no. of astive contens 2w
funstion of temp., s0 that the surlote ™ effcetivedy ioe !
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1
i

homegeneond with regard to activation etergy {(for const. .
: heat,o! adsorptinn).  As artserbed 3, i, dissons, into -
% atogs, eagh bownd 10.one delect, | 3.3, Lowshedg, Jr.
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USSR/ Chenistry  Physical chemistkry'
Card $1/1 b, 47 - 7/25
Authors  : Bonch-Bruevich >, V. L, ,I and Vol'kenshteyn, F, F,

Title o Conception of the "heterogeneous surface" in adsorption theories

) ) ,‘
Periodical g Zhur, fiz, khim, 26/7, 1219 - 122, duly 1954 N

~Abstract 3 -The physical concept of a hstsrogensous surface, in adsoprtion procesass
is elucidated, The electron processes occurring during adsorption,
“and, which may lead to certaln deviations from ths Langmir adsorption
1aws, are discussed, It is stated that further development of the
theory of heterogeneocus surfaces depends upon the knowledge of the
physics of heterogenecus surfaces, 1.,e,, knowledge of the elemsntary
mechanism of adsorption processes. Nine USSR references (1935 - 195L),

Institution : Acad, of Se. USSR, Institute of Physical Chemistry and The Electro-
technical Communications Instltute , Moscow

Submitted  : July 7, 1953
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Bibliography

© - Authors

Title

..

" Perlodical Usp. Fiz. Nauk, 52, Bd. 2, 338 - 340, 1954

Abstract Author presents a critique on the book entitled "Nature of Adsorption
Forces" written by B. V. I1'in and published by Gostekhizdat in 1952,
The first chapter of the book 1s devoted to the general characteristic
of the problem. The second chapter discusses in detail all modern idecs
and opinions regarding the neture of forces of physical adsorption.

The third and last chepter discusses the development of a general theory
and its application to varioue concrete problems of adsorption end
wetting., :

Institution

sPev9scsvee

Submitted

smssvace

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1"



"APPROVED FOR RELEASE 06/09/2000 CIA- RDP86 00513R000206210009 1

EERFR R VTR SOy S TR & IR SN ) ————

" BONCYH - BRMCV\QH V. boo

B b i
gt

U3SR/'Physics - (uantur mechanics

Card 1/1 g Fub. 22 - ;3/5,9 ,

Authers ¢ Bonch-Bruevich, V. L.

e e e ey,

Pitle ¢ Operators of real psrticles and refined determination of the T-product ‘

pericdical ¢ Dok. AN SSSR 98/L, 561-563, Oct.1,1954

- Abstznot ¢ Prorverties attributed to particles for their better manipulation in
' quantum mechanics are described. One of these properties is the real-

ity of a particle, and the other, the spreading of the particle in a
vacuum. Functlons expreasi the spreddlny are as follows: s
s(x - y) = W (x) v (y)}>o i
D%(x - y) = T A ()A(y B> 0 -

where the T { ...} 1is the T-product of the operators expressing the
" real particles. A method of refining the determination of the T-pro-

duct is suggested. Four references (1950- 195h)

Institution : Moscow Electrotechnical Institute ; 2

Presented by ¢ Academician N. N, Bogolyubov, Jun2 29, 1954
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Trapslation from: Referativnyy Zburnal, Elektrotekhnika, 1957, Nr6,p.9 (USSR)

AUTHOR: Bonch-g EI evi(‘.h, V. L.

TITIE: On the Problem of Multielectron Substantiation of the Semiconductor Theory
(K voprosu © mnogoelektronnom obosnovanii teorii poluprovodnikov)

! PERIODICAL: Fizicheskiy sbornik L!vovekogo universiteta (Fiz. zbirnik Livivs'k. un-ta)

1955, #1(6), pp.53-T0

’ ABSTRACT: Weakly excited gtates of 2 gemi conductor having atomic 1attice, with no elec~
tric or magnetic field, are examined by the method of elementary excitations

) ("dyads" and holes). Under the condition of even pumber of electrons ia the

i norwal state, a Fermi type spectrum results in the frame of an exciton polar
model. Mul tielectron-theory equations do not differ from the unipolar—theory
equations; for that reason, the elementary excitations behave 1ike the free
electrons in the zonal theory, the fact substantiating the conclusions of the
latter re extre electrons and holes. The pehavior of the extra electrons and
holen in electric and magnetic fields is determined from the viewpoint of tbe
. multielectron theory. Again, the equations obtained do not differ from those
i in the monoelectron model; elementary excitations in this case do not differ
‘ from the extra electrops of the zone theory. Considered are also the energy

ppectra of junction—metal pearing materials. Bibliography: 19 titles.
M.A.B.
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AFT01597 TREASURE ISLAND BOOK REVIEW AID 812 - S
BONCH-BRUYEVICH, (Moscow Electrical Communication Institute)
' kinetiki 1 kataliza

DISKUSSIYA Discussion). In Problemy
(Problems of Kinetics and Gatalysis), vol. 8.
Akademii Nauk SSSR, 1955. Sectlon II: General pro
theory of catalysls. P. 147-148.

Discussion on the differences between metals and semiconductors.
No definite elucidatilon of this problem 18 possible at the pre-
sent time. The local changes in electronic density on metals
which move in the crystal lattice and transfer energy, impulse,
and possibly charge are compared with electrons. They may in-
teract with the surface, thus performing functions which are
inherent on "free eiectrons” according to the theory of elec-
tronic catalysis of semiconductors. Definite energy 1s required
to produce conductivity electrons on & semiconductor; but in
metals some conditions may exist which do not require a definite
activation energy for their formation.

1/1

Tzdatel'stvo
blems of the
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RONCH-BRUYEVICH, V. L. (Moscow Electrical Communicatlon Institute).

——DISKUSSIYA (Discussion). In Problemy kinetikl 1 xataliza (Prob-

1ems of Kinetlcs and Catalysis), vol. 8. Izdatelistvo Akademil
Nauk SSSR, 1055. Section JIII: Connectlon between the electric
conductivity and catalytic activity of semiconductors. P. 198-199.

Discussion of V. 1. Lyashenko's paper. The reactlon studied by
Lyashenko 18 exothermic. It can pe assumed that a local over-
heating takes place on the surface. The resulting diffusion of
oxygen from the surface into the space increases markedly.

Since Lyashenko used 2mu -thick f£1ims, the entire space can ve
"ympregnated" by acceptors at the expense of a decrease of thelr
number on the surface.

1/1
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AFT01597 TREASURE ISLAND BOOK REVIEV AID 832 - S

BONCH—BRUYEVICHS v. L. and
= CommuﬁIdEfiﬁh'[nﬁfitute and Institute of P

Academy of Sciences, USSR).
PONYATIYE'(NEODNORODNOY POVERKHNOSTI):Y TEORIYAKH ADSORBTSII (The
n theories).

concept of "nonunliform surtace" in adsorptlo In
Problemy kinetiki 1 xataliza (Problems of Kinetics and catalysis),

vol. 8. 1zdatel’stvo Akademii Nauk 3SSR, 1955. Section IV:
Nature of the actlve surface. P. 218-223.

F. F. VOL'KENSHTEYN (Moscow Electrical
hysical chemistry,

studies conducted by the authors have been discussed from the
viewpoint of the concept of "nonuniform surface” which take

place durilng adsorption may result in deviation from Langmuir's
regularitles. The concentration of free atoms 1in gemiconductors
depends on temperature and concentration of the admixtures in

the adsorbent crystal. When the electrons in the conduction zone
of the adsorbent surface act as adsorption centers, their number
depends on the number of atoms adsorbed. Not only electrons, but
lattice defects as well may act as adsorption centers. The
distribution functions 1is a characteristic of the entire system,
1.e., adsorbent and adsorbate. O references, all Russian (1935-

1954).

APPROV :
ED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1

i ‘ EXNSA IR SR AR Y U R AT R IR AP R AR VeI eI R ARG URTE TR

AFT01597 TREASURE ISLAND BOOK REVIEW AID 840 - 8

BONCH-BRUYEVICH, V. L. (Moscow Tlectrical Communicatlon Institute).

— ~DTSKUSSIVA (Discussion), Im Problemy kinetikl 1 kataliza
{Problems of Kinetics and Catalysis), vol. 8. Izdatel'stvo
Akademii Nauk SSSR, 1955. Section IV: Nature of the actlve
surface. D. 239-2&0.

With reference to the paper by Roginskiy the author states that
what 1is involved here is a problem of gquantum mechanics and the
calculation is applied to the simplest type of model. The lack

of quantitative quantum-mechanic calculations for more complicated
molecules does not discredit the proposed theory. In the case

of "adsorption on the electron”, the adsorption centers are
restored on the surface, i.e., in place of the electrons

combined during the adsorption, a new electron comes from the
inside of the crystal. This was demonstrated by F. F.
Volfkenshteyn.

1/1
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BONCH-BRUYBVICH,V.L,; MEDVEDEV,B.V. (Moscow)

Albert Binstein, 1879-~-1955. (Obituary) Piz. v shkole 15 no.k:89-
90 J1-Ag '55. (MIRA 8:10)
(Einstein, Albert, 1879-1955)
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FD-3191
UéSR/Physics - Semiconductors
.Card 1/1 Pub. 153-21/21

Authors ¢ Bonch-Bmyevich V. L. and Pumper, Ye. Ya.

Title H On the formula for the volt-ampere characteristics of n-p transfer
Periodical: Zhur. tekh. fiz., 25, No 8 (August), 1955, 1520-1521

Abstract : The authors discuss the well known volt-ampere characteristics formula which
is derived on a theoretical basis. They state that the small amount of ex-
verimental evidence available indicates a resaonably close harmony between
theory and fact. They assert, however, that in certain ranges the formula s
departs too much from observed values to be of much value. They introduce
a factor which they claim will make the formuia much more accurate in these
critical ranges. They suggest further experiments to establish the validity
of their assertions.

Submitted : November 2k, 1954
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r-?-—_;—i-....,_».,.____...,_w__m_b_ e __2?{___» T
- Conferente on the %ﬁg%;@j_; ordurien, O, £ Pikygs and
Yo A Eingy {Zhar Tekhn. Fiviky, 1955, 25, 1i3), 1381 2334,
{in Russian} A 8otailed accouns of a meeuog held w Lemngrao
rép Feb. 1955 under the auspices of the Semi-Conducior Commussion 7
. of the Academy of Scisncey.  The introductory ciure by S Z’é’/_,{
Pekor on ™ ig?c Prodlems n the Theary of Semi-Condusiors L
- and Rigkeauic?dnd Ways of Further Advarwemon; o1 the Theony ™
is published scparately (ibid., 112), 2030; AfA. 23, 231} m:/-g&%/
subjects discussed includes: (5) “Theory af Polareny” - The olfeciive
mass m® 3300 m1, acconling 1o Prkar, compared with m* ~ 2,
wccording do Lie, Low, and Pines (Fiys. Rev., 1953, {). &8, 297),
. Radio-spretroscopic methods show  ahm polarons in vonous
ionic crystals bad a mobilty ind hence could acl a3 charge carsiers.
Magnetic-resonance methods gave the hine width AH ~ 662 605
gauss for polarons as against 100-200 gauss for & conties S, 4.
Leigpen showed how polaron theery explained the obseived be-
havious of certain soin. of motaks in dickectzics: as e conven-
imtion of matal incrtused, the crystal oloperiies changed from
digdectric 10 semi-condusior omd then 1o metthe, | AL Dydnin
discissed pholo-emission from atkat hatides COME. & studies
Gi) " Mutt-ERction Thesry of Szamb-Constucton ™ comtinond
the dizeussion un the oew tewlls broaghl om by pobian theany
¥, BaBlonch-Brycrich imrotuced pey nathods of .
5 o oty He desribiad oew Ways of taking
ol ckecivons mml Simies Wit e
i Feand fipetion waw. g
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PIKUS,G.E.  Fikso wy,
Includiag 2 1e5op.~-dependence of m* similas to that of £, Inter
2etions- of charge carriers with sero-point vibistions gove s Bnits
number of charge cemricra in 2o intrasic semicombuctor ot O° K.
{~10* = 10%cc). (i) ™ Magnei Propentiss of Sami-Condine-
1ot L L Keresdly o ol showed Row messureeent of the
--.--dempedapendence. of e sosceptisitioy of semi-conduvian gare
.. ImponmblTesults babe pature of shi chem. binding and the tensp..
dependence of Sy, - The hizh dianngneitm of semivondicions
was-gectibed $0 axcilont, A muthod was dessrited for treatment
of magnetlsm by quasi-pariichss on & inuli-choton modsl  (iv)
“ Toeory of Excitomy ™, A, . Ansel'mond Yu. A Fireov calsulated
- 1hs free path of 3 pen-localing exciton in varions lottices showing

|7 R0 T and 10 depend o dlekeeink coast., 7%, mit., ond the
. - : 3 7

Internetion betiveen p- and acharee carins and the Inteics videz-

tions.” ‘The abs. magnlinde of axvilon fres paths ranges from
~-10 sleciron free piths, {s) " Theory of Conducliviey,
Thetmp- 3nd Gabano-blapnoiic ey ™. 7. 4. Aowinrosa dis-
cused why-a o T3 fngead of 7799 for mulibvalesee say-
- conductols. - ML Minerr discutsed mivanensy eﬁtc*:s"‘i‘n
" -polaron semi-oondnclorsand sleo in fONit semkconubcions With
“wezak binding. “{vi) * Theory of Liguid snd Amerphows Semis
Cenduziors™, A 2 Grbaror discitsed ihe energy spectrum of sn
eicizon in'a * orysial ™ with ondy shorl-range order in an atiempi
~392xplain wWhy there is often it change in elogt, propesties ot the
mp. 4 AL Lifshin rabsed the complementary problem of the
brhaviowr of an2leciron sealloresd by diturbances with fone-n;
“lorder. {vl) M Yhiory  of Nadiationkess Tuinsitions ™.
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pikvS C.E, Firsoyv, YA,
ivoglaz spoks on ihrmsl {ransitions, dCusting the (ransitions

beiween two lovals of an cesiros from bn iWIpRLidy FEDLTC vk

- Theory of Restificstion ™. K. 8. Toygo discussed e utib

(o of cafficrs. i & pep junstion amd 850 inith £ ] Rashboy the

vokagefcurrent characieristics of a juiscticn i he Sosking diveotion

1a¥ing o account the therina} motion and recombination of

Ghargs carfisys in the region of epacs chargd glos2 10 the Jumlion

fx) * Cawdyte Action of Somp-Condusion © 7} Yol i

Fave results of by cakutation of the eham ety vf ooy and

holes on the surfees of senicondicton. oz coubd acl 48 frre

vekpeies which could be taken up by adrorbrd mtutad of Ul

{) * Snggestions for Further Work . qise conferenee cotuladed

by Bitting 34 pies YLy of funther heoresimal stdy, 23 wed

—-—--—~ S . . “:i‘_—'@ﬂs.,_.....,_
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Card 1/1 Pub. 1&6-18/21
Author : Bonch-Bruyevich, V. L,
PRIBTRRIE e oo R TR
Title : Fermi distribution at absolute zero taking account of the interaction

of electrons with the null oscillations of the lattice
Periodical : Zhur. eksp. i teor. fiz. 26, 121-122, January 1955

Abstract : The method of Green's function developed in connection with problems of
relativistic quantum theory of the field can be utilized in a number of
other problems, particularly in the important investigation into the
distribution function for the electron gas taking account of the inter-
action of the electrons with phonons. The author will publish his de-
tailed calculations connected with the use of the Green's function in
finding the distribution. He thanks N. N. Bogolyubov. Three references.

Institution: Moscow Electrotechnical Institute of Communications

Submitted : October 6, 1954
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BONCE_BRUYEVICH, 7,1,

On the multielectron b

asi
L'viv, un, 33259-70 t55, 8 of the theory of semiconductorg Nauk, za
. Do

(Semicondm:tors) (MIRA 10:6)
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BONCH~BRUYEVICH,V.L.
" Genapia of piyeics umderiying the rpothens
£ "
excitation". Usp. fix. nauk 56 no.l?;;-%e;w.o%. elementary

(Electrons) (Solids) (MIRA 8:6)
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/ Bond-Bruevit, V. L. Adlabafic. apprnzimation yn_ the
\\ theory of the freen’ i W okl. Akad’ Nauk
\~SSSR (N S.) 1087(1955), 689~692.'7 , Russian;

1 ¢ The Green's functions of a pair of interacting helds .cox

Nvith Fermi and one with Bose statistics) can be expressed

_as funcHonalintegrals {see e.g;, ¥ N. Bogolynbov, same |

“ Dokl {N.S) 99 (1954),-225-226; MR 16, 778} The zuthor
here proposes to evaluate such integrals approximately

by making an "adigbatic approximation” which consists .

in the neglect of functional denvatives of the Gicen's
functions with respect tc the Boson field Thus o s
assumed that the state-functional is in somr sense a
“slowly varying” functional of the Boson {ield variables.

The formal consequences of this assumption are deduced.
but no concrete evaluations of the Green's functiens are

attempted. F. J. Dyren (Princeton, N.].).
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BONCH-FRUYEVICH, V. L., (Moscow)

"On the Theory of Ferromsgnetism in Imperfect Lattices,"paper presented
at the Internationsl Conference on Physics of Magnetic Phenomena, Sverdlovsk, USSR

23-31 Mey. 19560
"Magnetic Susceptibility of the semiconductors with Iwpurity Bend,” e peper submitt®

at the Internstionsl Conference on Physics of Magnetic Phenomena, Sverdlovsk,
23-31 May 56.
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USSR/Atamic and Molecular Physics - Statistical Physics. Thermo- D-3
dynamics

Abs Jour : Ref Zhur - Flzika, No 4, 1957, No 8972

Author

Orig Pub : Tr. 3-go Vses. matem. g"ezda. T. 1. M., AN 88SR, 1956, 218

Abstract : Resume of a lecture. A mothod of approximation is proposed,
based on the approximat

green's function in the

is agaumed to be slowly varying). ‘The method is used to ex-
amine the problem of as

Card

Sariid

09-1"
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)

Category : USSR/Magnetism - Diomagratisw. Paramagretism F-h

Abs Jour : Ref zhur - Fizika, No 2, 1957, No 4025

Author . Bon®-Bruyevich, V.J.
st 3 Moscow Electrotechnical Imstitute of Communication USSR
Title . Op the Theory of Ferromagretism in a Non-Ideal lattice.

vig Pub : Fiz. metallov i retallovederdye, 1956, 2, No 2, 215-221

Abstract : The character of the spectrum of elementary excitations of a ferromagne-
tic, having a lattice that contains some gtructural defects, was
studied within the framewerk of the exchenge model. It was shown that
defects of a definite type play the role of "demagnetizatiou centers »"
namely. spins that are oriented in opposition 4o the magnetization direc-
tion are localizzd near these defects. The dependence of the magnetiza-
ticn on the concentration of the structural defects was calculated at
saturation and at the Curie point. The results are applied to an inves-
tigation ¢f the ferromagretism of ferrites, solid solutions, and speci-
mens of small dimensions. g
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Category : USSR/EJ,ectr:i.city - S/mniconductors

G-3

Abs Jour : Ref Zhur - Fizika, No 1, 1957 Ne 1579

Author . Bonch-Bruyevich, V.le
Title . “Concerning Burface Recombinstion

Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 6, 1137-11k0

Abstract : A theoretical comparison is made of the magnitudes of the surface-recom-
binetion end inhomogenedus impurity distribution effects in a crystal It
is shown that the experimenta.lly-determined quantity called the surface-
recombination velocity is actually a complicated expression, which takes

both into account.
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Category : USSR/Electricity - Semdconductors G-3
Abs Jour : Ref ZWar - Fizika, No 2, 1957, No 4206

Author  : Bonch-Bruyevich, V.L.
Title  : Remarks on the Article by G.K. Pikus and Yu.A. Firsov

Orig Pub : Zh. tekhn. Plziki, 1956, 26, No 6, 1372

Abstract : Critical remarks concerning the discussion (Referat zh. Fizika, 1956,
29045) on the lecture delivered by the author in Leningrad in February
1955 at the Conference on Semiconductor Theory. o
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+ SUBJECT USSR / PHYSICS CARD 1/ 2 PA - 1573

AUTHOR BONG-BRUEVIE, V. L.

TITLE The Statistics of the Electrons and Holes in a Homoepolar Semi-
conductor in Consideration of Interaction with the Oscillaticns
of the Lattice.

PERIODICAL  Jurn.eksp.i teor.fis,31,fasc.2,254-260 (1956)

.cerned).
faces of constant energy is investigated here, on which occasion only inter-

. the conduction electrons and for the holes one and

Issued:

10 / 1956

As the problem concerning the general form suited for all temperatures is very
complicated, the present work is confined to the limiting cases of high and
low temper~tures} (in the second case a semiconductor at absolute zero is con-
A semiconductor with independent conductivity and with spherical sur-

action with the acoustic oscillations of the lattice is taken into account. For
, the same coupling constant
is assumed. This model, of course, ig 1little suited for accurate computation,
but essential conclusions do not depend on these details. Among the aforemen-
tioned items there is no interaction with transversal waves. The LAGRANGIAN of
the interaction of the electrons with the longitudinal acoustic oscillations

of the lattice and the coupling conastart g are explicitly written down. All
operators of interest here are diagonal with respect to the spin indices.

The semiconductor at absolute zero: The "one-partiocle density matrix" for
electrons and holes at absolute zero is found in the easiest way by computing
CREEN'S function for the electron field which is in interaction with the
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phoriens. The equations of condition for GREEN'S function of the electrcn are
. given. By development in series with respect to the powera of the coupling
constant a linear equation for GREEN'S function is obtained. The very volumi-
‘nous solution of this equation is explicitly written down. Like in the case
of the uundisturbed problem two permitted zones which are separated by e for-
bidden domain are obtained here. Thus the excitation spectrum is of typicaliy
semiconductorlike shape and the qualitative statements of the zone theory are
confirmed for this case, However, because of the interaction between electrons
and phonons the density matrix is by no means of “steplike" character. An ex.
pression for the evaluation of the effective concentration of the charge
‘carriers in the ground state of the investigated semisconductor is given.
The homoerolar semiconductor at high temperatures: This last paragraph in-

.vestigates the equilibrium properties of a system of conduction electrons
(and holes); which are in interaction with phonons. According to the author's

opinion this is the basis for the development of the theory without the help
of the kinetic equation.
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It is interesting to investigate the general
which are set up independently of any approximation methods. In the nonrelati-
vigtio theory there are certain complications which are connected with the
even in this case certain analogous
spectral problems exist, which is proved here. For reasons of correctness a
system with many elsctrons is investigated here. Transition of sysiems with
‘BOSE particles presents no difficulties. With the help of certain ansatzes
and the equation of motion db/dx = 1(EL - LE) we find

(’bo,‘z}[(x)é E)-we'iExo chE(;), and herefrom further
- <! -
G+(x,y)- i dBe 1EX°FV ;‘.(;,}) Denotations: L - any operato; not explicitly .
?
dependent on time, H - the total HAMILTONIAN of the system, (x) and Yi(x) -
the creation- and annihilation operators of the electrons, (J _ - the wave
function of the ground state, - the wave functions of the excited states

V,E
which are characterized by the en’ergy E and posgibly by any quantum numbers.

Here it is true that h = 1 and F . (%3) = o)™ (F). F_ (X,F) s in
V,E VB

Issued:
properties of GREEN'S funotions
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general a certain generalized function. It can, ebove all, contain 5-shaped
singularities, 80 that the integral over E actually also comprises the sum
over the discrete states. The spectral re resentation is obtained from the
latter formula by multiplication by (1/2n§ exp {ipo(xo-yo)} and integration

over X -y . With the help of

2> S + 00 -
Go(poi x,¥) = (1/2n) g - eip°(x° Yo) Gc(x,y) d(xo-yo) one obtains

> i

G (prxsy) = 1L 4B {6+(po-E)F s, g2¥)-5 (po-E)F’;,E(y,x)} .

.Gc is in particular specialized for a FERMI gas ijn the state of total de-
generation. - HeTe WF denotes the FEBRMI boundary energy. In principle it is
easily possible to find the excitation spectrum by comparison of the corres-
ponding energy differences, but on this occasion some essential particulari-
ties of the spectrum may easily get lost, as soon as Gc is computed by any

approximation method. (e.g. with the method of mass Operators). Therefore it

is adviseble to introduce yet another GREEN'S function which explicitly
expresses the "pair-like" character of the excitations. Expressions for such

a function are explicitly given and discussed in short.
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The present work does not give a survey of the present stage of development
of the theory of semiconductors, but merely of the works actually gsubmitted
during the sessions of the theoretical department of this All-Soviet Con- -
ference. In the course of 5 ssssions of the Department for the Theory of
Semiconductors 13 lectures waore delivered which may be divided into the follow-
ing classes: Theory of the stationary states and kinetics of electron processes
in semiconductors.

1. The Theory of the stationary States of Electrons in orystal lattices:

Yost of the works in this class are connected in one way or another with the
consistent consideration of interaction between electrons and the lattice on
the occasion of the investigation of the kinetics of phenomena and of the
equilibria of the system.

II. The kinetics of the electron process in semiconductors: The works be-
longing to this class may be subdivided into the following groups: a) Theory
of the scattering of current carriers in semiconductors. b) The phenomeno-
logical kinetics of electron processes. ¢) The physiocal theory of the re-
combination of current carriers.
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