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Redox potentials of Dithiophosphatee SOV/76w33~8~27/39

pentasulphids (Ref 9). FOT 4he determinstion of the (RP) of

the dithiophosphaies (pP), %wo methods vere used - 8 jetermina-
tion of %¥he equilibrium consiant of the oxidation reaction

of the (pp) with jodine; and 8 neasnrement of the (RP) by

the compensation method. The rasulis furnished bY the former
pet¥hod for an initial concantration of the (DP of

1085010“5 gomol/l are given (Table 1), as well as ¥hose obtain=
ed by the poientiometrical measuremenﬁs of various (DP)
(Table 2). In order 4o determine the accuracy of 3stermination;
the atandard potential was calculated by means of an equation
(4) for dihexyldithiophoaphate and compared with the experimen=
1a1 data (Table 3). The reversibility of ihe oxidation process
of the (DP) with iodine was found, and the standardw(RP) of
alkylditbiophosphatea was determined for systema in which
1iquid diaulphide was regarded as gtandard gtate. The effact
of the length of the nydrocarbon chain of the (pP) radicals
upon the magnitude of %he (BP) was examineds and an appropriate
equation given for calculating the (RP) as 8 functien 2f
the carbon number ef the radicals The influence of the is0-=
gtructure of she apolarl group of the (DP) upon ihe magnitude
card 2/3 of the (RP) was algo foundo FurihermoTe; the solubility of
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dimethyldithiophcgphate disulphide in water waz dstesrmined

at 25°C and & formula for the calculation of the solubility
of disulphides and other (DP) was suggested. The standard-(RP)
of the homolcgous (DP) series for the standard state (di-
gsulphide solution in water) was calculated with an activity = i
There are 1 figure, 3 tables, and.19 rsferences, 16 of which

are Soviet.

AS50CIATION: Ural®skiy politekhnicheskiy institui im. S. M. Kirova
(UralsPolytechnic  Institute imeni S, M. Kirov)

SUBMITTED: February 11, 1958
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AVSARAGOV, B,G,; NAGIRNYAK, F.I.; STEPANOV, B.A.

Ways to increase the complete utilization of copper and copper-zinc
pyrites of the Southern Urals, TSvet. met. 34 no. 4:1-3 Ap '61,
(MIRA 14:4)

(Ural Mountains—Pyrites)
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KLEBANOV, O.B.; SKROBOVA, A.V,; STEPANOV, B.A.

"_'L‘“‘N

Using residues of electrolytic zinc plants for copper deposition
in the concentration of oxidized copper ores on a combined flow-
sheet. TSvet, met., 35 no,11:36=37 N '62,

(MIRA 15:11)
(Copper--Electrometallurgy)
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CHAKHOTIN, V,S.; UDALOV, L.K.; STEPANOV, B.A,
Use of natural gas at the Almalyk copper smelting plant, - TSve:,

met, 35 no.11:49-51 N 162, (MIRA 15311)
(Almalyk-~Copper—Me tallurgy)
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KLEBANOV, 0.B.; NESTEROV, V.G.; STEPANOV, B.A.; KORESHKOV, G.Z.

Using the original ore to reduce an excess of reagents in
flotation, Obog. rud. 8 no.2:5-6 163, (MIRA 17:2)
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ZUBKOV, A.A.; STEPANOV, B.A.; CHERDYNTSEV, I.Ye,

Draining of copper cement concentrates, Izv. AN Uz, SSR. Ser.
tekh. nauk 8 no.5:75-77 164, (MIRA 18:2)

1, Sredneaziatskiy filial Gesudarstvennogo nauchno-issledovatel'.
skogo instituta tsvetnykh metallov,
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HESTEROV, VeGe3 STE&I’A?!Q‘;{L .‘}.A.
Investigating the descrption of butyl xanthate from galenite
by waste minorale during flotation. Isv, Al Us, SSR. Ser.
tekh. nauk 9 nos 18587 %65 (HIPA 19s1)

1, Sulmitted March 25, 1964,
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STEPANOV, B.A,; IVANOV, V.I,; GOLOMZIK, A.I.; NAGIRNYAK, F.I.

Mierobiological leaching of sulfide ores, Fiz.-tekh. probl,
razrab. pol, iskop. no.4:118-121 165, {MIRA 19:1)

1. Politekhnicheskiy institut, Tashkent. Submitted March 2, 1965.
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STEPANOV, B.A.; FOMINYKH, B.A.; GAREYEV, V.N,

Series of metal stresses in the solutions ?g alcali sulfides.
.tekh.,nauk 9 no,5:75-77 5¢
Izv.AN Uz,SSR.Ser.te (MIRA 18:10)

1, Sredazniprotsvetmet.
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STEPANOV, B.D.

Organizativakh Proizvodstva Na
Nyasntkh Predprivatiyakh. Organization of production for the Meat Enterprise

Moskva, Pishcheprohitdat, 19L6
158 p. 1llus., Graphs
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STRPANOV, B.D. _
{organization and plsnning for enterprises of the meat industry]
Organizatsiia i planirovanie predpriiatii miasnoi promyshlennosti.
Moekva, Pishchepromizdat, 1955. 330 p. (MLRA 10:1)
(Meat industry)
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R
Planning of organizational and technical measures. Mias. ind.
SSSR no.2:35-36 '57. (MLRA 10:5)

(Meat industry)
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STEPANOV, B., inzh.

i i tions., Mias. ind. SSSR
Administration of packing houses without sec iaa 11:5)

29 no.2:45-46 '58.
(Packing houses)
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STEPANOV, B., dotsent

"Science Day." Mias,ind.SSSR 30 no.6:22 '59. (MIRA 13:4)
(Meat industry)
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' ts. red.' HOISEYEV.P.N-.
STEPANOY, Boris Dmitriyevich; DONSKOV, V.Ye., spe ;
spots. red.; WOZDRINA, V.A., red.; KISINA, Ye.l., tekhn, red.

[Production organization and planning in enterprises of the

meat industry] Organizatsiia i planirovanie proizvodstva na it
predpritatiiakh miasnoi promyshlennosti. Moskva, Pizhchepizz?;g at,
1960. 383 p. MIRA H

? P (Meat industry)
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SURKOV, V.D.; STEPANOV, B.D.

Strengthening the creative collaboration of science and industry.

Izv.vys .ucheb.zav.; pishch.tekh.no.5:175-176 '60. (MIRA 13:12)
(Science) (Food industry)
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STEPANOV, B.G.; ZAKHARCHENKO, B.F.; BEZEL', V.S.

Zhur.eksp. 1 teor. fiz. i no.2:512-513 F '58.

On rotating plasma. (MIRA 11:4)

titut.
1. Ural'skiy politekhnicheskiy ins
(Geses, Ionized) (Hagnetohydrodynamics)

(Blectric discharges through gnses)
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:;  Kalinina, A. M.; Stepanov, B. G.} Shugam, Ye. I.
- s‘anﬂ-"—'ﬁmil - 0

ind visual determination of the degree of similarity
t the Conference on Problems of Space Medicine held

me e

© Gz none
. TTTLE: Visual image recognition
' petween images LPaper presented a

in Mogcow from 24 to 27 May 1966]
SOURCE: Konferentsiya po problemam kosmi.cheskoy meditsiny, 1966. Problemy

vosmicheskoy meditsiny, (Problems of space medicine ); materialy konferenbteii,

| Moscow, 1966, 188-189 ‘
TOPIC TAGS: vision, pattern recognition, space psychology, visual test

ABSTRACT: In previous experiments, one of the authors, using a special
electronic assemblysobserved an artificially retarded process of '

i pattern recognition. Based on this observation, a description of the
characteristic peculiaritiesof two approaches to recognition was ;
'given: The use of one yields a small number of errors but is charac-
terized by the retardation of the recognition process; the use of the

_gecond is characterized by more rapid recognition but a higher number .

of errors. After analyzing the experimental data, it wag proposed '
that under certain reception conditions, the speed of recognition pre- o,
vailed with no substantial loss of accuracy. :

LEA: 08/25/2000 CIA-RDP86-00513R001653130008-4

The verification of this observation wag one of the purposes of

the present investigations. Another aim was to reveal the nature of
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"ACC NR: AT6036573

-connection between recognition’ and the similarit'y of certain patterns.

Simple, contour patterns were used. The contour was broken down '
into portions of equal length, By erasing various portions, lined
patterns containing various amounts of information were derived. The
position of the lines was arranged using a table of random numbers.

-xThe patterns were arranged in three groups according to the amount

_of information. The pattern presentation proceeded from a smulltoa
‘large amount of information. The order of presentation . within groups |
'was random and uniform for all subjects. '

Two series of experiments were ‘conducted. First, tests for re-

cognition of graphic patterns were conducted, Here. the two methods

. of recognition were revealed and it was demonstrated that the second
method had the advantage of higher speed and quantity of test objects
to be recognized for the majority of patterns in a given class.

) To solve the problem of ihe link between recognition and

. gimilarity, a second series of experiments was conducted in which the
similarity of a pattern to its standard was measured. It was.necessary . —
.10 compose a series with pgququ:_a}v_g gimilarity, i.e., each subsequent

Card _2/3
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...tiorn had to be more similar than the preceding to its standard. A -
number was assigned to each pattern. The distribution of numbers
assigned to a given pattern by various subjects was constructed and the
mathematical prediction and dispersion of distributions was calculated. ;
'Later, the mathematical prediction was used to evaluate the degree of .
pattern similarity with its standard. After processing these results,

it was possible to isolate 9 of 20 patterns in each series which signifi-
cantly differed from the standard, '

Experimental verification of these patterns according to the same ' :
scheme used in a preceding test showed that of ten subjects, eight -
assigned a given pattern the same number and that the distribution of

. pattern numbers in the abridged and unabridged series was identical,
(W.A. No. 22; ATD Report 66-116]

SUB CODE: 06 /. SUBM DATE: OOMayb66

e
Card 3/3‘6'3'.
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t19069~66  EWr(1)/r/ewp(k)/EvA(h) 1JP(c) AT . o
[TACC NR:  AP5021483 SOURCE CODE: UR/0046/65/011/003/0398/0399
RPN y¥ 56 ay 55 69
AUTHOR: IVanW, Sc No; BkVO!‘tBOVB, Nt Yec; Stgggnwl B‘ ig.'i ) Zé
ORG: Wﬂwmﬂimmﬂﬂ% radiotekhniki
i elektroniki AN SSSR) —

LR El ’
TITIE: Investigation of GaAs ;-n Junctions operating as converters of ultrasonic

oscillations into electric oscillations
SOURCE: Alkusticheskiy zhurnal, v. 11, no. 3, 1965, 398-399

TOPIC TAGS: gallium arsenide, semiconductor diode, pn junction,
transducer, ultrasonics, frequency dependence

ABSTRACT: The authors investigated the performance of GaAs diodes to determine the
effect of the geometric dimensions of the base on the efficiency of such a diode as
an ultrasonic't’rﬁnsducer. This influence can be investigated by varying in definite
fashion the relation between the thickness of the base and the wavelength of the ap-
plied ultrasonic oscillations, and observing the frequency dependence of the conver-
sion efficiency. The measurements were made at frequencies for which the wavelength
was approximately equal to the base thickness. The diodes wvere prepared by diffusion
of zinc in n-type GaAs plates and tested by applying rectangular ultrasonic pulses to |
the investigated diode through an ultrasonic delay line (Fig. 1). The output-signald |

voltage was found to exhibit a definite dependence on the frequency of the ultrasonic |
when the thiclmess d of the diode | .

acoustoelectric

55!#.23_2;
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. Fig. 1. Diagram of test setup.

1 - Pulse generator, 2 - quartz

plate, 3 - tested diode, U - delay
line (10 microseconds), 5 -i ‘
oscilloscope 1]

Cmm e g

base region was connected with the wavelength A by the relation d = A(2n + 1)/ 1
(n=0, 1, 2, ...). In the experiments d was equal to 1.7 x 10-* em, making it pos- o
sible to observe in the 7--14 Mcs range up to six frequencies corresponding to the
maximum of the converted signal. This relation is similar to that of a compound ,
vibrator, and it is shown on the basis of several other properties that the model of
the compound vibrator can be used for the analysis of the performance of an electro-
acoustic diode transducer. The conversion efficiency depends on the choice of the :
geometrical dimensions of the diode. Orig. art. has: 2 figures and 5 formulas. ' e

SUB CODE: 20/  SUBM DATE: 06Julé4/  ORIG REF: 001/  OTH REF: 006
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STEPANOV, B,I,, dotsent; BOKOV, V.N., dotsent, red.
{Lectures in the course of machine parts; brief information
on interchangeability, tolerances, and fits] Lektsii po kursu
detalei mashin; kratkie svedeniia po vsaimosameniaemosti,
dopuskanm i posadkam, Moskva, M-vo vysshego obrazovaniia SSSR.
Vses.zaochnyl energ.in-t, 1959, 40 . (MIRA 13:3)
(Machanical engineering-~-Study and teaching)
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Ghape of perturbation curves for the intersection of

levels °X and '[I of the diatomic molecule.
anov. J. Phys. (U.S.S. R} 2,89 5019401 (in Enx-
lish1 -~It is shown, with the pertushation of the simple
level ¢ = 0 AT of the CO mol. as an example, that the
approuximation given by Kovics and Budo (of. ¢, 1. 32,
=X} for the intessection of the *11 and 32 fevels does not
always hold, owing to the intersection with the triplet
level 387, At the point of intersection of 2 levels the dis-
torting effect of a third one has to be comsidered. A
method is also developed for an approx. alution of the
wenlar determinant of the third order applicable in prac-
ueally any case. [t is finally shown that the necessity of
1aking into aceount a third interacting leved greatly ham-
! pers the computation of the const. of the 32 level.

Frank Gouet
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Calculation of constants of the level h

1 {n molecule U0
W1, Stepanay, J. N )

Phys, (UUR S R 2 [TEAEL LI TR RN
21 hevrstjosl-math.

(R
. ‘Y tn Hnglish); of. .. 34, B0 :
o0 " Gero's methad for calcg. the rotutional comt. B i not :
e &’ applicable when the perturbstions arc clowly spaved. “A i
o more -accurate method of cakn. is given. For the vibra- i
s " tional levelsy @ Oand v = 1 of the bLZ state of the (W4} E
PY X H ol the consts, were caled. and found to be He = 1065, ‘:\
s e T, By = 102D, e = JINA, Ae = BLAL Ve i3
[ X BN wnhiies for My mnd wy are i goes! agrerment with thye cocidy .
Y R «hemie of Chulanovskil (. A3, on2s).  Interaction .
of the level b2 with the high vibrational levels of the .
oo riplet state & °Z in the molecule CO. N 1. Stepanov. 2
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35 ol the perislang N

= the vibiational states v = 31 ande =
level # 2 are: By = 0.800, By = 0.711. The reuson for
the relatively great intensity of the &2 —=a #11 bands duc

10 the Toand T'wlevelsisto be found in pesturbation.
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STEPANOV, B. I.

Spectra, Band =~ 7
Molecular Structures

5 "approximate Method of Calcula’ting the Fluctuation

Frequency of Complex Molecules,” B. I. Stepanov, 6 pp
: sssR : .

"Iz. Ak, Nauk, Ser Fiz" Vol XI, No b

On the basis of the method developed by El'yashevich :
and Stepanov for calculating the fluctuation frequemncy : : -
of molecules, the author evolves a method of approxi- -
mating the fluctuation frequency of complex molecules:

The basic method was developed for molecules of the

first matrix. If this same method were applied to
molecules from a 50-stage compound, however, one would ;-
have to conduct some 250,000 operations... Submitted -ab- < .
: State Optical Institute. ‘ o882 i
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USSR/Spectrum Analyeis Feob 1947
Pentane

"A Theory of Vibrational Spectra of Polyatomic
Molecules, V," B. Stepanov,’ 24 pp

"Acta Physicochimica" Vol XXII, No 2

Calculation and interpretation of the spectra of
normal hydrocarbons, the calculation of frequenciee
of the normal pentane molecule possessing 459 free-
dom, the jnterpretation of spectra of all other
normal paraffin hydrocarbons, the treatment of the
rotational isomerism of molecules of that type, and
proof of the existence of a rotational isomer of
lower symmetry for normal butane.

9125
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for the linear shape;  the renniping frequencies  are
| frequencics obwerved in Land 31 which are

Infrared wpectra of uranyl saits. A.N. Sevchenko and
Bl Ste ngx,,,,.lbw. Ekspis Teored. Fis. 10, 1113-20 allowed, and
v=iYSelns. ahsorption made on fine ders of foebidden fur the lincar model, are wholly absent. Cotiwe-
US0,AH,0 (D), KU (S0 2HO (I U0,(AcO)s quently, in 11, the L0y * © fon smust be nearly lincar,
oHO (1D, and 110, NG}, . 6H:0, hehd hetween ﬂ“"'“? Pousibly, the nssignuuent of 1615 to v + Juy is Wroug and
plates transparent to up to 11 4, vr bhetween crysta should be teplaced by » i dvy, with the deviation from
plates transparent u 1o 13 u, in the range 65-12 g, Jed to the calcil. value due cither to Feenil resonance with 7ry
findings am conchudmis at varlavee with those of Coun w to anharmonicity. By analogons cunsiderations,
and Wu (C.4. 33, 94131).  Pertinence of the Suscrved Uy ** in IV appeans to be nearly liuear. Dehysbration of
absotption peaks to the U0, * * ion, not to the aniotn, wus I by leating G hrs. at axr’ does nat alter the (rmitins
ascertained Ly conparison with abseeption spectra ¢ of the absorption axin, but it does alter somew at their
a0 KeSth, amt Custy, in the same region. The relative llllclh’lll('.i.;lml.lllmt\l\‘t‘t..xl\'l'.‘s Tise to  new fre-
abserved ltranm'in an em. ') atid assignments anel quency at s em, (e b ) w}lwh i~ mxmn!ly present
I K16 (n), 01 in), W (Dry)e VLD A0y }opg), M i hyidrated 1 and lV.‘ .\ynllwﬂxul anhyad, O, has
op 1 + Srads W2 (Trge m . s 11 R (n), ;lnpcc‘l!:uu \'\'l:vllll‘ll\-l\ .lllllrl.qnl lmmllmthl.unlnlrll\\'l‘lr‘nr‘ll
- i K » , and it practeally undergues wo change cutitact with
w00 (5ra), 1030 (s o n), 1130 ( + 3, 1‘51*,;. normally humid air. "Ihe usual bands at 1.1, 8.2, amd
7.0 p, (990, 1204, ancd 1420 cm. "'} are cither absent of

2r); HIWIS () L0 (5en), 1428 (Trn, 7
+ 3m), 8i7; IV 035 (»), 108 (n + n), 1310 . . L
L3 (7o, py o+ S0y 1513 (v + 3m). These very weak; if the latter two are m_lcrpftml as harmonics
freguencics are cansistent with the fundamental vibra- Girx 3\15‘1 ln.Al‘-llhcl than as cun)buununs " + '.’v? and
tions n = KU, n = WK, vy = DU cm.t. The very v+ de this may mean that high harmonics are linked
intense frequency Bid in 1 (877 in 1) remuains unassigned, with the presence of crystn. 10, or that HO mols,

i tightly bountd with the UOpo* ion increass its dipole

(X7
tn + Im),

and its absence i K1 unexplained. ‘The high intensty of .
GO0 (Gey) s SUTPPISINE for so high = harmonic.  The momnent for harmonics of ». The spectrum of anhyd.
assignments of 1204 und of 1450 are ambiguous. Uy, shows abso the WIS (#y + »2) band, abwent in b
basis of the assignments gives, the UOy** and 1 cannot Th'.“"*“"*‘»‘* 9' the bond between H0 and the Uiy
ibly have a linear shape, on account of the frequencies ion is further imlivated by the abscuce, i 1. of the 6 4
36, 1130, and 1204, which are forbidden in a liwear absorption h:unl of H;0. That band reappears in initially
wolel; consequently. rytind, and also in 11, is bent. anhyd. UOSO. after it has been qpo:td to moisture, aml
belongs, evidently, to hygroscopically condensed .

Of the § encies olnerved in 111, valy 1515 is forbidden
re freauencies O ‘ ' In contrast to U080 the spectrum of dehydrated 1V
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changes with the duration of exposuse W otst aif. svi-
thesized TOUND)s with 0. 1.2, 3, und G110, shows the
Saine ln'qnelwiu. Tt LW (Trey) e almaent the prepn
with 0. L audd 2L, is weak the salt with bty amt
faarly intense anly i IV (with [UITUN Thin, AR s
figsun that crystit. o fucilitates the appeataive of gl
harmounics. Ui other hand. the shape of the U™
jon is little affected by the crysti. 11,0, i.e. by the ceystal
lattice, which aflects ouly the relative intensitics. in
cuntraat 10 the infrared pprectruni, the fhnorescene ey
trun of [V salts 18 strongly depetulent o the crysti.
11,0 content, which affects not ouly the relative pitensities
but also the vibrational structure, i€ the vibrational
frequencies. This cunludirliou cun only be taken 0
diate  that the amt. of ¢ i
structure, while it does not si(uiﬁmmly atfect the vibeas
tions aseactd, with the lower electronic fevel, dues have
w devisive effect ot the vil»uliun.ll structure of the upiel
elevtronic level.
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USSR/Physics - New Techniques oct S0
Light _

" "Determining the Duration of the Excited Oscil-
latory State With the Ald of M. L. Veyngerov's
Spectrophope,” B.-1. Stepanov, 0. P. Girin.

"Zhur Eksper i Teoret Fiz" Vol XX, No 10, -
PP 47-955 o TR

; Investigates processes occurring in the chamber

"~ of Veyngerov's spectrophone. Determines lav
governing time variation of temperature. during
pulsating illumination. Obtain mathematical

- , 169798

JS8R/Physics - New Techniques Oct 50

(c onnn.y

expression connecting quantities measured experi-
mentally with duration of excited oscillatory state
of molecule. Submitted 9 Mar 50.
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EPFECT OF WATER OF CR!S‘I’ALLIZATION ON THE
FLUOREZSCENCE SPECTRUM or UMNYL NITRATE.
PART O. A. N. Sevcheako and B. 1. Stepanov. Zhur.
Easptt'. | Teoret. Mis. 21, 312- nimlf‘ Feb. (In Russian)

Part 1 of this work nnnnd 16 Zhur, Ehspti’. | Teoret.
nis. 31, 204(1981).. C! ia the ber of molecules of
water of crystallisation in uranyl nitrates are accompanied
by conaiderable changes In the frequency both of the sym-
metrical valency oscillations of the UO;* ton tn the lattice
and of the electronic transitionn. The fine structure of the
spectrum, a8 as cbaerved at low temperature, \s determined
essentially by transitions betwesn energy levels of the
crystal lattice, only 3 few lines being due to transitions
between oudmllc-ucluaum levels of the uranyl ion.
(auth)
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Natwre of the alomentay proteseed of -s-r‘ omd

Avatestonce of wanyl mar\-_dl. n L 'e;"mg_v-.____,ﬂ glhwm or hen) in different walta, and S, und 8, (C.A. @,
b - " KERGEi W e T Rl vations of changes ot the Auaremeine apevtanin

onber of g deperbing on the nw, 110 s, of cywstn. The influrne

. dipole, 10 . of the angrontiding medium nanifests Iimeit fugther in the

nitude of the tife of an excited state of un elec
sec., and the eapt]. ordes $4 magnitude, 170 s of the £x- conslderable hromdening of the lines of UOw saltsin
i { yesotution o this suln, aml i glawey The life ¢ ol the excitedl state is in-

cited state 10 Uiy wlts. he Yﬂr‘\dnﬂ

on that, inamnuch as elec- veysely um\mﬂh\nl\ to the protmbiiity # of the electronic

emisston, can be written # =

+omttict i el o0 the weenmipt
Lo evcrtation ¢ 'Oy ina crystal lattice is lumt;lnly Luamsition, ¥ ich, loe di
secompanied by » chunge ol the ;-nil‘mmol the atowms within plS: ]9, where Pols the teansition pmhnhml{ in the
the bom, It natest alsn produce @ deformation ol the surround- atrence of tattice deformation. and the integral ncludes
ing lattice.  The il excitation encrgy is thus com the initial and te wave functions ol the lattice;”
of the cariluatien enctgy prover of the clectedt cloud in the from the expt). facts it must be concluded that the value 0
et Al of the enviRy of steformation of the lattice. The- this integm of the order 10-9 sec. The loni Jived
| atlation o the latter part n diffcrent 1°()y salts appears emisston of U0y salts, detected by Svendlov and Seve o
{yomn the data of Samudlov e 43, ALRd), o C.A. 43, 4974) must he attributed to vog°’. which, on ex-
which the electsonic excitation encrgy YaIve betweest citation, c.au.'-nicuhny strong deforma of the lat-
Mfferent ~lte hy ay much ad o em. 7 The same assump- tice and faf which the value of the integral s of the order
o 1e furthe? corroborated by samollov's (o i) data 10-4, hence P of the ovder of uniwg . gerious objection
Jrowing differenees of the vibration lmmcpc‘\c: I:: ‘mt}c_&n-:u) against this assumption is the foct that p0 indication of 8
) TN

Ly salts, 1115 sevehenke and Stepanov s (C.A. 4
(mm‘ that the very diape of the U0y may be ditferent
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PAITTIO

USSR/Nuclear Physics - Crystallography Oct 51

“Width of Spectral Lines of Uranyl Salts and Its
Dependence on Temperature,” B. I. Stepanov ) {

"Zhur Eksper 1 Teoret Fiz" Vol XXI, No 10, pp N

" 1158-1163

Studies effect of various transition processes Fnﬂ
energy propagation in uranyl salts on width of
spectral lines. Shows that most important is ef-
fect of distribution of oscillatory energy in
cryst lattice. Hence spectrum type is connected
with change in cryst lattice. Stepanov acknowl-
edges A. K. Sevchenko's advice (cf. Sevchenko and
Stepanov, ibid. 21, 12, 195) Submitted 29 Dec 30.
7 197T100
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STePANOY, B. L.

nol, the depender { ificieney and the

dueation of tluorescense on e ratian encegy, wod other
features of the org mol. are re wed., Mast of fhe work
o i ts. in gises are

5 however the juvestipa-

- they do not

0 gy

B, Comples mols. are

mols. i which the probabilite of energy redistribution is
greater than the reciprecal of the lifetime of the excited
state.  The speetra are line spectrd in simple wols., diffused
iu_semi-complex, and_continnous in complex mols. Emis-

sion and abearption spectra ¢ mirror symmetry, The
quantue output is kirger in soin. than in vapers.  The life-
time of the excited state wand tlic queuching by other gases
the inerease in fluorescence hy

bilizativn of fivorescence by colli-

ration encrgy, characterized by an

mmaodation coelf."" {(ef. .. 45, 55154). 1. B. L
UStepanov.  fhid. 502 A theory of locatization of the
VIrAtion energy on certain degrees of freedom is developed.
"Owing to a continnous change in localization and a redistri-
butinn of vibration vneryy of the mol. on ditferent degrees of
freedom, continuous spectra are facmed,  Thus classical
tatistivs can he applied to such mols, el can have theic

el

OWn specific temp, Fros such consideration: tite lifetime
and the distribution funciion of oyeired rtirten aee ilepived,
aud the decay o of Buweseenee can Lo caled. both fo;
vapors and o ol Fhe quantua vitput aod the temp,
quenching of fuore ire aiso devived from t
- tion function (cf, WY B rference

) . Y

..
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STEPANOV, B. I.

USSR/Physics - Oscillatory Spectra 1 Feb 52
e

"Distribution of Intensity in the Oscillatory Spectra of Linear Chains,"
L. I, Vidro, B. I. Stepanov

’ 81,
nDoklAk Nawmk SSSR" Vol LXXXII, No 4, pp 557-560 Q{7

Celculates the intensities of infrared and combinational lines for 2 simplest
models - linear chains, using the valent-optical scheme of M. V. Vol'kenshteyn
end M. A. Yel'yaskevich. Considers a simple linear chain consisting of 2ntl
identitsl bonds: 0-0-...-0-0. Acknowledges the helpful assistance of Prof M. V.
Vol'kenshteyn., Submitted by Acad A. N. Terenin 4 Dec 51.
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STEPANCY, B.I. . .
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ssticati f the Luminescence
Sevchenko, ANG) nInvestigation of ihe Lw siam SOR

Stepancv, B.I. ) of Urenyl Ccmpounds?
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STEPZH NV | B, |

= TP Rirchiof's law, B L. & v Vestsi Mad..ﬂnm&__ g
- grescuce of forced _m%!ngc'L' th f..- 'hc‘efrecg ?('l tl}:‘e l
0_on.the formulation of rehe o0

off’s law of the cquil, between the radiation -and  sub-’
stance bei.ng Irrndlated Is dérived.  The actual expresslon of

- Kirchhof’s law s (W,/W1i),(a./ ! — 1) = U, = (8rf

A7 — 1) instead of the conventional formula, :

© Wilay = U, W, = Wi(82h3)/ V2, and ar = Wigtar, ..
resp., where 1, = potency of an isotopic substance to emit.

intion, W = potency of the forced radistion,.a, -; :

. ability of the substance to absorb radlation, U, = d. of the:

- radiation encrgy, h = Planck’s const., V, = velocity of the:.
radiation distribution in & given medium, » = frequency of;
the radiation, & = Boltzmann coust,, and 7" = gbs. temp.. -

- : E. Wierbighi ;

13 B : p
P PR .- T e et i L D s e T et e s,

e SR Ntia Taiing
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USSR/ Physical Chemistry - Molecule, . Chemical bond B-4

Abs Jour : Referat Zhur - Kpbimiya, No 4, 1957, 10847

Author + Stepanov B.I.

Inst . “Kcademy of Sclences Belorussian SSR ‘

Title . Probability of Electronic-cecillation Transitions and Laws of
Fluorescence Attenuation of Complex Molecules :

Orig Pub : Vestsi AN BSSR, 1954, Fo 5, 60-69 (Belorussnan); Izv. AN BSSR, 195k,
Fo 5, 65-Th

Abstract ¢ Specific features of emission and absorption of 1light by co-;ilex,mlecules'
are connected with the occurence of redigtribution of oscillation energy bet-
ween different degrees of freedom. Optical‘pi‘bp‘erties of molecules are o
strongly affected by energy exchange vith gurrounding medium. 'In this paper

are investigated characteristics of probability of transitions with emission
of 1ight in complex molecules. "It is shown that dde to energy exchange vith
surrounding medhnn,pro‘bability values of all optical ‘transitions are avera-
ged over all ogcillation levels ‘of initial electronic state. This explains
the rigorously exponential 1aw of fluorescence attenuation of solutions of
complex molecules. This 1aw is found to be the same for all frequencies

APPROVED F :
OR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130008-4"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130008-4

o 4 .u'/ g . . RETS A's'
zy .,r,nz.(}ﬁ\l.tf.:o P.; ZHIDKOVA, Z.Ve; STEPANGLy Hedein IVANOV, A.P.; TOPORETS,
y Vele, %

J ed
Determination of the true absorption spectra of sca:;els'énsg ;:;Lg;z.
objects by their diffuse raflection spectra. Izv. ¢ 83
18 n0.6:728=729 ¥-D 15k, - Seattering) MLRBA
(Avsorption spectra) (light-—Scattering
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‘ : sss::{xn:! | i
M. spcctrs of colourtd Hght-scatt ) . i
UBSR ubjects. 1. OPGMN::DB . Stepanov. Zh. ! :

' lm« tesr. Flv, X1, No. 4(10%" 467‘76““954) In

Mm so far avaflable, “based .
' B mlnly on?mr% [Abstz, 8802 (1952)} -
' Oumvhh [Trudy GO {Gosudarstvennogo Opﬁd\g
! kogo Instituts) 6, No. 57 (1931)] and Gershun (i
7 11, No, 99 (1936)], ‘develops a new, more
for the coefficient -of refiection, and d
? explains tho limits of applicability of Gurovichs ,
 fornula (which contains no aliowance for tha siz8 0!
mAmhha m% ons of the partides
1 .
d , &}nﬂ? connective meéix;“m. Itis .-
uwwn t the spectrum of diffuse re oumxy,: TR
" widely dui‘!a!'cr from the- absorpuon spoctmm of the { 4 SR
|ubuuwoinbulk. ‘ CRJACHMAN e o
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Uscr/ Physics - wuanium mecnanics

Card 1/1  Pub. 22 - 23/63

Authors s Stepanov, B.I:, active member of the Acad. of Scs. of the PSSR
-

Title ¢ On the quantum output of fluorescence

Periodical Dok. AN SSSR 99/6, 971-§74, Dec 21, 1954

hbstract A more precise formula for computation of go-called "quantum output of
fluorescence" (the term id defined) is presented. The formyla enables
the quantum output of fluorescence to be computed by takiné into account
the dependence of tha light on the thermal effect; the formula is ex-
pressed as follovs; - ™ -
. do(1-& b/ K )
/ AC 1+ 5/ Ve s

Ch [ + %('“'&»}-‘A.»V/kr)

‘and the symbols are explained. The quantum output is alwayé less than
unit, it equals 1 only when S =0 or,_i-"__g_(( 1. Two USSR references
(1951). Diagram A

Institution: Physico-technical Institute of the Acad. of Scs. of the USSR

Submitted:
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O S T

STRPANQY, B,1.; SEVCHENKO, A.N., redaktor; ALKKSANDROVICH, Kh., tekhnicheskiy
T radak tor

[ Luminescence of complex molecules] Liuminestsentsiia slozhnykh
molekul, Minsk, Izd-vo Akademii nauk BSSR, Pt.l, 1955, 325 p.
(Luminescence) (Molecules) (MILRA 9:9)
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StepanNov, B.T
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C.ra 1/1 Pub 1hG-2L/25

Author . Alentsev, M. N.; Antonov-Bomancvskiy, V- P Sﬁ“F??GVzME:,T-: Fok

“itle . Yield cf resonance fluorescence of atoms

pericdical : Zhur. eksp. 1 teor. fiz. 28, 253-254, February 1555

Abstract ¢ B. I. Stepanov (DAN SSSR, 99, 971, 1954) rtwiied the stasiaticel dntoves iy

of radiation and system consisting of atoms pessessing Lo enerey Jevain,
and showed that the radiation output varies in sniames  upon the o

of the exciting radiaticn (this conclusion refers Lo the totel racl
The authors apply the proposed method to the calculition of the luminz.< nre
cutput of a gimilar system, €.g. the resonance f{lucrescence of atcns. Ty
obtain an expression for the quantum output of f{luorescence.

Institution: Physiecs Institute im. P. %. lebedev, Academy of 3eiences USSR
Physics Institute, Academy of Scilences Belorussian SER

submitted : November 25, 195k

3
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4327, ABSORPTION AND EMISSION OF LIGHT BY A GREY
 SUBSTANCE. Bl Slelai0Vom . - : )
Zh. Eksper. 10T Fiz., VoL 49, No. 5, 550-66 (1955). Tn {5 2.
Ruselan. English translation in Soviet Physics JETP (New .
York), Vol.1, No. 3, 446-51 (Nav., 1955). s
A substance is defined as grey if its “absorption capacity"
(ratio of energy absorbed to radiation density) is the same for
all frequencles, and if its emissivity is proportional to that of

a black body. The thermodynamical proparties of such a sub-
_stance are discussed. 1t iz claimed that the results obtained

are relevant to abporption and emission of light by complex
molecules, . L.Pincherle
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yssR/oOptics - Physical Optics. K-5

Abs Jour @ Referat ghur - Fizika, No 3, 1957, 1748

Author . Antonov - Romanovs K17 v.V., Stepanov, B.I., Fok, M.V.,
Knamalyuk, A.F.

Inst . Pnysics Institute, Academy of gclences, USSR., Physico-
Technical Institute of the Acedemy of Sciences of the
Byelorus sian.

Title . Luminescence Yield From & gystem with Three Energy Levels

Oorig Pub @ Dokl. AN SSSR, 1955, 105, No 1, 50-93

Abstract The luminescence yield of a system with three energy

levels is celculated and it permits resolving the fun-
damentel problem of whether the value of the energy yigld
can exceed unity. Attempts found in the 1iterature
of a thermodynamic proof of the impossibility of > 1
are not satisfactory. The energy yield of iuwminescence
of a system with three 1evels (Pringsheim modzl) (Pring-
<heim, P., Journal of Pnysics, 19k, 10, 495) is calcule-
ted
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yssr/ Pnysical Chemistry - Molecule. Chemical bond B-k4

Abs Jour : Referat Zhur - Knimiya, No b, 1957, 10846

Author : Stepanov B.Il., gamson A.M.
Inst . "Academy of Sciences Belorussian SSR
Title . Dependence of Probability of Optical Transitions on Pransition

Frequency and Oscillation Energy Supply of Complex Molecule

Orig Pub Vestsi AN BSSR, Ser-. fiz. -tekhn. n., Tzv. AN BSSR, Ser. fiz. -tekhn. n.,
1956, Nol, 5-111 (Belorussian; Russian Summary)

Abstract : On the basis of the model of unidimensional, classical haymonic oscillator
for a complex molecule of group 1, an expression has been derived for the
probability of transitions from different oscillation jevels of lower elec-
tronic state to different oscillation levels of upper electronic state.

In the derivation there is taken into account the change in coordinate and
impulse in the process of electronic oscillation transition. Investigation
of the derived formula in the case of invariable impulse 18 effected by nu-
merical integration. It is shown that probability of the transitions de-
pend on transition frequency and also on oscillation energy supply of the
jnitial level. Elucidated are the reasons of glight dependence of absorp-
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USSE / Physical Chemistry, Molecule, Chemical Bond, B=-4

SR

R

Abs Jour s Ref Zhur - Khimiya, No 8, 1957, 25747

Autlor s B,I, Stepanov

Inst d Academy of §, jences of White Russian SSR,

Title 2 Spec broscopy in Science and Engineering

Orig Pub : Iv, ANBSSR, Ser, fiz,-tekhn, n., 1956, No 2, 5-14

Abstract : Report to the yearly meeting of the Academy of Sciences of
Yfhite Russian SSR in 1956,

Card s 1/1 -8 -
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RUMANIA/Optics - Luminescence

Abs Jour : Ref Zhur - Fizika, No 2, 1958, No 4524

Author : StepanoV, B.T.
Inst % Not Glven
Title . The Vavilov Iaw

Pub : An. Rom.-Sov. Ser. mat.-fiz., 1956, 10, No L, N7-Th
orig H . . .

2
Abstract : See Referat zhur Fizika, 1957, No 11, 29099

" card
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USSR / Physical Chemistry, Molecule, Ghemical Bond. B-4

Abs Jour : Ref Zhur - Khimiya, No 8, 1957, 25773

Author s+ B.1. Si_‘,ega:_nbv.

Inst . Academy of Sciences of USSR

Title + Contour of Absorption and Radiation Bands of Complexilole-
cules,

orig Pub . Tpv. AN SSSR, ser, fiz,, 1956, 20, No 4, 458-463

Abstract « The computation of the shape of absorption and light radia-
+ion bands of complex molecules, and the alteration of these
bands with the temperature and parame ters characterizing the
molecule model is carried out; the model of the monomeric
classical harmonic vibrator was selected as such molecule mo-
del, and it was assumed that the model preserved the quantum
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Referal Znur-Fiziks, 1957, 1957, No b, 1040k

8
. Mot Gilven

Quantum vield of Tuminescence of Complex Molecules.

Lzv. AN SSSR, sers TiZes 1956, 20, o s 9350

Paper gelivered at the Fourth Conference on {uminescence:

The survey touches on the follovwing problems: account of the
packground of thermal radiation in the calculation of the quan-
tum yields of luminescence and emission, effective vibrational
energy on the juminescence of complicated molecules in solutions
and vapors; quenching of Juminescence of the pirst and gecond
kind, possibility of realizing 2 quanbum yield greater than unity,
existence of negabive Juminescence, and reduction in quanbtum
yield of juminescence in the anti-Stokes excitation- A new X~
pression is obtained for the dependence of the quantun yield on

: 1/2
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UsSsR / Optics

Abs Jour: Referat Zhur-Fizika, 1957, No L, 1040k

the frequency of the exciting light at excitation frequency
less than electron frequency. As a result of calculations,
based on the step by step account of the exciting absorption,
it is established that the dependence of the quantum yield on
the excitation frequency is the same ac the dependence of the
coefficient of absorption on the absorption frequency.
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USSR/ Physics - Luminescence phenomenon

Card 1/ Pub. 118 - 1/7

Authory # Stepanov, B. I.
St

Title t Vavilov'!s law

Perdodical & Usp. Fiz. nauk, 58/1, 3-36, Jan 1956

Abstract $ In connection with the 5-th anniversary of the death of Mr. Vavilov,
. physicist and academician, his work on the luminescence phenomenon is
K discussed. His definition of luminescence is considered as the most
correct, His law dealing with the quantum output of luminescence is
slso considered as correct (experimentally proved) and important in the
"theory of .luminescence, This law is stated as follows: the quantum
output of luminescence (fluorescence) does not depend on the frequency
of the exciting light, while they (the frequencies of exciting light or
radiation) are within the range of Stocke's spectral band, but it

Institution ¢ ......

Submitted L eennes
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Card 2/2 Pub, 118 - 1/7
Periodical : Usn, Fiz., nauk, 53/1, 3-36, an 1956

B ’ as soon a8 the frequencies of exciting -
APStraCt ’ §§2§tqz:n¥22iztzgﬁtleiiilihzagiiizum luminescence band. However, there
is an indication that the mentioned law can be.applied only tg ?Jggge!(ligg&
sy.vstems. Forty-seven references: 1 USA, 1 Swiss, 3 Gern., L ‘
1955). Graphs; diagrams; photograph.
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STEPANOY S
s0v/1899

©. 16(2); 24(%5)

Akadémiyt'nauk Belorusskoy gSR. Institut £izikl

rudy, VYD 2o (Transactions of the
41an SSSR Acadeny of Sciences,

Beloruss
inserted. 750 copies printed.
Ed. of Pudblishing

B, 1. Stepanov, Acadenmician, B8SR Acedexy of Sciences;
' Volokhanovich.

L., Yarike; fech. Ed.
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QTPLE: Mirror symmetry and the shape of absorption and luminescent
bands of complex molecules, (Zerkal'naya simmetriya i
kontur polos pogloshcheniya i ispuskaniya slozhnykh

molekul).

PERIODICAL:"Optika i S ektroskopiya" (Optics and Spectroscopy),
195%, Vo1.2, No.3, pp.§3%—5'49 (U.S.S.R.)

4BSTRACT: V. L, Levshin (zZh. Fiz. Khimii, Vol.2, p.o4l1, 1931)
discovered mirror symmetry between the absorption and
juminescence bands of complex molecules. Study of this
symmetry yields information cn the vibrational excited and
ound levels as well as on the electronic transitions.
D. I, Blokhintsev (Zh. Bksper. Teor. Fiz., Vol.9, p.459,1939)
showed that this symmetry can be studied correctly only when
X/ V¥, (X = the absorption coefficient, vV . = the absorption
freqilency) -and /v5 (W = the Juminesc®nt radiated power,
Jp = the luminescence requency) are plotted as ordinates
against frequency. The authors apply Blokhintsev's analysis
to a series of phthalimide vapours and solutions. They show,
Cerd /2 inter alia, that B.S. Neporent et al. (Doklady Akad. Nauk
SSSr, Vol.92, p.927, 195%) and V.P. Klochkov (Zhurn, Fiz.
Khimii, Vol.39, p.1l432, 1955) are wrong in assigning mirror
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Mirror symmetry and the shape of absorption and luminescent
bands of complex molecules. (Cont.) 51-3-9/24

symmetry on the frequency scale to the absorption and
luminescent bands of 3—aminophthalimide and Z-methylamino-
phthalimide which do not possess such symmetry. These and
other errors of Neporent and Klochkov are due to the use of
A and Wy /‘,L as ordinates instead of ‘)(./\!aL and Wc/-)o

as suggested by Blokhintsev. The authors show that the
division of molecules into two groups(as suggested by various
workers), one with mirror symmetry on the frequency scale and
the other with mirror symmetry on the wavelength scale, is
quite unnecessary and ungupported by experimental data.
The authors also derive relationships between the absorption
and luminescent spectra in a form of a ratio Wég@(, and
between the luminescent and thermal radiated powers. These
relationships are valid for condensed systems only.

Card 2/2 There are 5 figures, 2 tables and 14 references, 13 of which
are Slavic).
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TITLE: Effect of the Thermal Radiation Background on
: Spectroscopic Processes. (Vliyaniye fona teplovogo
1zlucheniya na spektroakopicheskiye protsessy.)

PERIODICAL: (()ptik? i Spektroskopiya, 1957, Vol.III, Nr.l, ppe3-8.
USSR

ABSTRACT: The usual apparatus for the study of absorption and
lumine scence (Fig.l) consiats of a source of light
a, sample holder b and recelvers of radlation V¥
and g- If the source temperature T, 1s higher than
the sample temperature Ty then the energy in the
positive direction (from the gsource to the sample)
Wab exceeds the energy flowing 1n the opposite direction.

Wogr The aifference W = Wgp = Woa is celled the

incident radliation power. It is often assumed that
LI 13 negligible: this is not always true. The

guthor discusses in general terms the effect of thermal
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Effect of the Thermal Radiation Background on spectroscopic Processes.

radiation from the source, the receiver and the sample
holder on results of spectrophotometric measurements. ,
The author deals in detall with the particular caseé when
the source temperature Tg 1s smaller than the sample

temperature T, l.e. the case of "negative excitation';
Negative Juminescence, negative Rayleigh scattering and .
negative Raman scattering are discussed. The essential
difference between positive and negative excltations lles
in the fact that the positive radiation:may be arbitrapily
intense. The negatlive radiation has 8 meximum value equal
to Ugo/4 T, where U = equilibrium radiation denslty.

Negative excitation 1s sometimes more ugeful thsn a
positive one. This 1s 80 when, ©e8e; the sample 18 at
a temperature of 60000C, since there are no sources of
light powerful enough to achieve positive excitation.
From studies using negative excitation one can obtaln
the usual. resultss distribution of bands or lines in a
spectrum, relative i{ntensitles, polarization, exclted~-
Gard 2/3 state 1ifetime, quantum yields, etc. There are
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TITLE? Introduction (Vstupitel'noye slovo).

PERIODICAL: TIavestiya AN SSSR Seriya Fizicheskaya, 1957, Vol. 21, Nr 11,
PP, 1471-2472 (USSR).

ABSTRACT This issue 1is devoted to the 1§t conference on the:spectrogpopy
of light-dispersing media which was convened in Moscow. on ¥arch
29-30, 1956, on the initiative of the Commission for Spgctroscopy
of AN USSR. This conference was attended by representatives of_a
geries of scientific organisations from Moscow, Minsk, and Lenin®
grad. The sjntroduction gives 2 summarizing survey on the prgblems
of the spectroscopy of dispersing media, which %s a newly disco®
vered line of spectroscopy. In most cases they qust c?llect and
systematize the experimental material for the time belng.‘One of
the fundamental problems of thig branch of spectroscopy 1S the
determination of the spectral.relations and of t@e numer}cal valnes
of absorptionacoefficients and indice of refraction of dispersed
substances. In digpersed mediad the variation of the spec?rum can
be correlated with a change of the rules of light—diffu31on..80th
the reflection- and transparency spectra of the dispersgd objects
card 1/2 depend not only on the optic constants of the element, but also on

Introductions L8-11.1/13

the size of the light-dispersing particles, of the index of refrac=
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the layer., By varying one of these parameters, or all of them to=

gether, the spectra and the absolute values of the coefficients
of reflection and transparency can be substantially varied and the
dye of the substance can be changed, Many important problems arise
with the study of the luminescence of the powdery materials. Not
only the re-absorption, but also the secundary luminescence should

4 be taken into account in this casees The elaboration of these pro=

; blems is only in the beginning. The phenomena occuring during the
work with dispersion-light-filters are also within the field of
this branch of spectroscopy. Their theory is almost not elaborated
at present.

AVAILABLE: Library of Congress.
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" The Fundamental Problems of the Spectroscopy of Dispersing Media

TITLES
(Osnovnyye problemy spektroskopii rasseivayushchikh sred).

PERIODICAL: Tzvestiya AN SSSR Seriya Fizicheskaya, 1957, Vol. 21, Nr 11,

pp. 1485-11h93 (USSR) e

the fundamental tasks of the spectroscopy of dis=
persing objects. 1) Determination of the inner properties of the
substance according to the transparency- and reflection spectra,
i, e, determination of the coefficient of absorption of the same
substance in none dispersed state. The refraction-index mst be
determined parallel with this. The true spectrum of luminescence
mst be determined with juminescating objects. 2) Calculation
of the coefficients of both transparency and reflection, as well

as of the intensity of luminescence of the whole layer for various
wave lengths if the coefficienta of absorption and the index of
refraction of the element and of the connecting medium, the degree
of dispersion, the thickness of the layer and the fundamental
characteristics of 1uminescence are known. 3) Determination of
the optic properties of the layer of the dispersed gubstance of

card 1/2 optional thickness. - Subsequently a survey is given of the

ABSTRACT: First are shown
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