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obmenu opytom na mor. transporte). 1,000 ekz. 55k na obl. .

13-ka obmena opytom na mor. transporte, (54-58048)P 656.61,073.2 st.

S0: Letopis' Zhrunal nykh Statey, Vol. 7, 1949
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LUSHCHEVSKIY, Ya., red.; SPORANE, V., tekhn, red.
[Soviet Baltic Republics.in the fraternal family of Soviet peoples)
Sovetskaia Pribaltika v bratskoi sem'e narcdov SSSR; materialy.
Riga, Latviiskoe gos. izd-vo. ' (MIRA 14:11)

1. Mezhrespublikangkiy seminar-soveshchaniye, Riga, 1?60.

Vol.b. 137 P

(Baltic States—~Economic canditions
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AUTHORS: Gul', V.Ye., Lushcheykin, G.A.
s A J e

TITLE: A method of investigating electric charges occurring in repeated
deformations of vulcanizates .

PERIODICAL: Kauchuk i rezina, no. 10, 1962, 51 ~ 52

. TEXT: A method has been developed to detarmine the magnitude and sign of
electric charges forming in repeated deformations of polymers at various temper-
atures (from -100 to +200°C), and deformation frequencies from 16 to 14 cps. The
suggested method, using the instrument shown in Figure 1, can also be applied to
investigate the relation of polymer deformation to temperature and deformation
frequency. The charge generated in one cycle was determined accumulated in de-~
formation on electrodes and sample. The 30-33 (EO-53) AC oscillograph was used
for this purpose, with an additional amplifier (Fig. 2). The magnitude and sign
of the charge were estimated from a. curve on the oscillograph. The charge mag-
fhitude was determined in two different ways: a) by measuring the maximum pulse
V, in volts and calculating the charge magnitude, from the formula: Q= CV (C -
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A method of investigating electric charges .... A051/A126

capacitance of the ingoing circuit); b) by measuring the energy W, entering
the system per cycle from the transmitter, consumed either for the charge of the

2
ingoing capacitange C, W= CV2 = -Qé- , or for the heating of the total resistance

circuit:Z: W = g—z- » vwhere U 1is the acting value of the voltage, v; f -~ fre-

quency, cps. From the latter two formulae an expression for calculating the

charge per cycle is derived: Q= U 1 /'fgz' . Similar results are obtained from

botin methods. There are 3 figures.
ASSOCIATION: Moskovskiy institut tonkoy khimicheékoy tekhnologii im. M.V. Lo-

monosova (Moscow Institute of Fine Chemical Technology im. M.V.
Lomonosov)
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AUTHORS : ' Gul', V.Ye,., ygggpheykinvaaA.1 Fridkin, V.M,
TITLE: Electrets from elastic polymers
PERIODICAL: Kristallografiya, v.7, no.5, 1962, 797-799
TEXT: The production of electrets by the orientation of : 7
molecules in an electric field'while the specimen is heated and
cooled is well-known. However, .the production of electrets by

cross-linking (vulcanization) has hitherto not been described.

The possibilities of forming very high stability electrets by this
method are obvious, For these experiments natural rubber with
the usual content of vulcanizing compounds (100 parts by wt, rubber,
3 parts sulphur, 1 part mercaptobenzothiazol, 5 parts Zn0) but
without a filler, The mixture was vulcanized in a press under a
pressure of 70 kg/cm2 between .sheets of Al foil which were
insulated from the press by 6 to 8 layers of cellophane. Fields
of 5 to 10 kV/cm were applied during the process. Heterocharges
were formed for low fields and homocharges for higher fields.

The change of heterocharge with time could be expressed by

s = s1 exp (-t/71) + spexp (-t/15)

Card 1/2
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.

where 1t} = 110 min and 2 = 10% min. The heterocharge is thus
due to two mechanisms, the first dipole orientation (relaxation
time T) ) and the second the macroscopic displacement of the ions
the long relaxation time of which (12) is due to the high specific _
resistance of the material. The production of charges of the vf’
same sign on both sides of the sheet can be explained by the

different numbers of positive and negative ions moving towards

the electrodes. Besides the surface charging the piezomodulus was
also measured, The latter was found to be directly proportional

to the surface density of the charge and reached a value of

107 c.g.s.u. The full time of vulcanization was 30 min at

143°C, After vulcanization,specimens could not be electrified

and it is clear that the electrets are locked in by the

vulcanization, There are 3 figures,

ASSOCIATIONS: Moskovskiy institut tonkoy khimicheskoy tekhnologii
im. M.V.Lomonosova (Moscow Institute of Fine Chemical
Technology imeni M,V.Lomonosov)
Institut kristallografii AN SSSR (Institute of

SUBMITTED:  January 16, 1962 Crystallography AS USSR)
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| TITIE: Study of electric cherges produced during multiple deformation of
i vulcani..ates a.nd their effect on fatigue strength

: SOUR(_!E- Kolloidny*y zhurnal, v, 25, no, 4, 1963, h1z-u17
. ‘ : = 3 “:cogprentorelectrir
; zation, ‘outer-sv ’charge buildnp, vuleauize.tew v .
fatigue strength, Reznikovskiy ma.chine, fatigue stmngth compression electric
: cha.rge ' : : ,

ABSTRAO‘D _ The efrect of tempemture, polymer type, an{i ﬁ.uer on. the magnitud.e o
of electrie’ charges produced during multiple deformation in the compression of

_ vulcanizates has been studied by meens of the two apparatus whose diagrams are
- shown in Fig. 1 of the Enclosure, " In epparatus I, [mexi{mum] deformetion is con-
stant (condition 1) , end the charge is detemined by meaaurement of pee.‘: voltage

Card 1/ﬂ3
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. at the lower electrode, In epparatus II deformation is conducted under constant o
' load (condition 2) end the charge genereted during one cycle is first emplified / .
- ‘and then computed, , The experiments were conducted with lithium butadiene (SI(BM!\”, e
_or nitrile (SKN-1B VSKN-26, SKN-LO) rubbers having an tdentical degree of crose- 5
. linking, The effecta of polymer type end temperature ere presented in the form . -
, of plots, shown in Figs. 2 and 3, The cherges are maximum under condition -1.at : -
. temperatures somevhat below and under condition 2, somewhat ebove the glass tran-
: sition temperetures. In chennel black-loaded vulcanirzates the cherges are mini-
. mum for black contents. corresponding to maximum development of a continucus car-
. bon black conductive structure.  Discussion of the results indicates thet charges
: are produced both owing to innér orientetion polerization and to cuter-surface ,
: charge buildup, The effect of electric chargg on the fatigue atrepgth of cer- e
" bon black-ldaded'_,butadiene-etyrene';ésm-j(m[e atural, 1,4-cis-polyisoprene Hskt),
" and carboxylated (SKS-30-1) rubber! canizates was studied with incised apeci- e
. -mens, which were subjected to vending-torsion tests on the Reznikovskiy mechine. | O
" Fatigue strength was lowered by charges produced during the deformetion of the i
- vulcenizates, This phenomenon is considered to be the result of the generation !
of voltages which can activate both oxidation and degredation and of the rearrange-~
ment of vulcenization linkeges. The fetigue strength of carbon black yulcanizates:
‘ ' : o A K
. Card 2//651 ST Ll ,.‘;.‘k.;,_-.- e e - :
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.| ASSOCTATION: Moskowkiy mstitut tonk Khimicheskoy tekhnologtt | tut
f of Fine Chemical 'recbnology) oy - e : 11 (vogeou Institute
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DOGADXIN, B.A,.; GUL', V,Ye.; ANFIMOV, B,N.; LUSHGHEYKIN, G.A.' .

f various structure,
Dielectric properties of unfilled vuleanizates o :
Koll.zhur. 25 no.5:515-519 S-0 '63. (MIRA 16:10)

1. Moskovskiy institut tonkoy khimicheskoy tekhnologli im.
M.V.Lomonosova,
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GUL', V,Ye.; LUSHCHEYKIN, G.A.; DOGADKIN, B.A,

Electric charges due to the deformation of polymers, Dokl., AN
8SSR 149 no0.2:302-304 Mr '63, (MIRA 1613)

1, Moskovskiy institut tonkoy khimicheskoy tekhnologii im,
M.V.Lomonosova. Predatavleno akademikom V.A.Karginym,
(Polymers) (Polarization (Electricity)) (Deformations (Mechanics))
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' ACCESSION HR:

- AUTHOR:

1963, 33u=guo

'SOURCE: " Kolloidnyy-zhurnal,

SORCE: Koty el DR IR T g
7 ToPIC TAGS: - electrochemistry, polymer deformaticn, polymer dielectrics rubber
. property, rubber research, electroaslastic effect

BSTRACT: The purpose of- this work was to investigate the nature of the elesctro- e
.;;elasticjphgncmgnpgﬁapd the effect of different factors on it. The §nvestigation :
" of the development ai"elethic‘ghérgé during deformation of rubberfdas conducted

under static compression as well as under static expansiorn tonditions. Im both

. cases methods were used which would minimize the possibility of producing charge
- due to friction or-producing contact patential difference. The obtained results
"' indicate that the cbserved effect i not caused by the orientation of dipcles in

. the dielectric or by any special deformation of the vector of polarization, but is
a result of & change in the charge density on the surface during deformation of
the specimens.  The initial development of charge on the specimens, which is
responsible for the electroelastic effect, may occur as a result of electret type

Card 1/2
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:bulk polarization. The electret stdte was obtained in vulcahized rubber as &

- result of orientation under the action of the mechanical fleld of chain molecules,
containing polar groups: The stability of the polarization increases with an
rincrease in the degree of crosslinking and with a reduction in the relaxation time
'of the macromolecular segments. “In conclusion the authors express their gratitude
: to the senior research fellow V. M. Fridkin for his valuable suggestions during the
; discussion of this work." Orig. art. has: 12 figures and 2 tables.
| ASSOCIATTON: Institut tonkoy khimicheskoy tekhnologii, Moscow (Institute of Fine

1

: Chemical Technology) . ;

 SUBMITTED: 21Dech2 - - - UENCL: 00 . % SUB CODE: HT, EM

KO BEF SOVt 005 .- - — .vioo=0l0 OTHER: 004
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*i AUTHOR:

/

ORGs none

b

TITLE: Electric properties of epoxy resin

SOURCE:

ABSTRACT:
of curing on the angle of dielectric
specific electric volume resistivity
T&ble 1)’
properties of the noncured resins improved with

as their curves of tg}
values of dielectric properties of pured res

Orige. art. has: 5 fig. and 1 tables

ULC:

\J
s\of different molecular weight

Plasticheskiye massy, no. 4, 1966, 38-40

TOPIC TAGS: epoxy plastic, dielectric property,

The authors studied the effect of molecular welght,
losses (tg 8), dielectric

(Pv) of epoxy resins
obtained by condensation of diphenylolpropane

= £(t) and £ = £(t) shifted toward higher temperatures. The
ins decreased with an increase in molecu~

lar weight. The curing conditions of the epoxy resins

678,

ww.‘s.z Wt Lo F

dielectric loss, molecular weight

temperature, and time

ermeability (€ ), and
ED-5% ED-6, and ED-L (see l
and epichlorohydrin. Dielectri¢
an increase in molecular weight and

affected tgh more than £ or P" °
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- Figure 1. Dependence of tg § (1-3). £ (4~6)
» Figure 2, Depend f
and P, (7=9) of Ehe noncured resins on tempt,er- cured resinspon 211;;;"; tggeizguig?f e
ature; 1, 4, 7-ZD-5 resin; 2, 5, 8-ED-6 resin; tg?$ : 1-ED-5; 2-ED-L; 3-ED-6; I.—ED-’-5°
»

3, 6, 9-ED-L\z'esin {’v d g-—ED—S; 6=ED~6; 7=ED-L; 8wED-5;
‘—"'_" an were cured diethyl amin

. Table 1. Characteristics of e Xy resing and 2, 3, 4, 5, 6, :I);d 7ebyymggz§ian~ )
Rosin| Concn,, A Mol welght| Melting tamp,,q hydride

ED-5 [ 20,6 350-400 =30 )

ED=6 16.3 450-550 8-15

ED-L | 9.3 800-1000 | 40-60 -
SUB CODE: 29,11/ SUBM DATE: none/ ORIG REF: 005/ OTH REF: 002
bwat/
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5(4) 50V/69-21-3-6/25
AUTHORS : Gul', V.Ye. and Lushcheykin,g?g.Gi_

TITLE: The Effect of Molecular Intcraction on the Electric
Strength of Vulcanizutes :

PERIODICAL: %ollo%dnyy zhurnal, 1959, Vol XXI, lir 3, pp 283%-288
USSR

ABSTRACT: The authors report on an investigation intended %o
ascertain the dependence of the electric strength of
pure vulcanizates on the intensity of molecular inter-
action (the magnitude of specific cohesional energy).
For the experiments samples 0.1 4 0.4 mm thick were
used, in order to reduce the heterogeneity of the
field. The experiments were carried out so as to
ensure an electric breakdowm, a procedure utterly
sultable to set forth the effect of the nature of the
polymer. The experiments proved the statistical
character of the electric strength (which has much
in common with mechanical strength): the chzracter

Card 1/3 of the distribution curves, the derendency of

{TRF
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S0V/69-21-3-6/25
The Effect of Molecular Interaction on the Electric Strength of
Vulcanizates

electrical and mechanical strength on the thickness
of the sample and its temperature. In the field of
high elastic states molecular interaction does not
exercise a remarkable influence on electric strength.
In the field of transition from a2 high-elastic to a
vitrified state, however, the factors which determine
the mobility of the links of chain molecules, exercise
a considerable effect on electric strength. The ex-
periments further proved that the maximum value of
electric strength is directly proportional to the
specific cohesional energy, provided that the remain-
ing characteristics of the chemical character of the
polymer remain unchanged. With the lowering of tempera-
ture, the electric strength of vulcanizates increases,
reaching a maximum at the temperature of vitrification.
It decreases, however, at a further lowering of the
temperature. The authors ascertained a linear depen-
dency between maximum electric strength and vitrifi-
Card 2/3% cation temperature for rubbers of similar chemical
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30V/69-21-3-6/25
The Effect of Molecular Interaction on the Electric 3trength of
Vulcanizates

structure. In the field of “runsition from the high-
elastic to the vitrified state electric and mcchanical
strength are characterized by analogous dependencies
on different factors (measures of the sample, tempera-
ture, period of activity of the mechanical or electri-
cal field, specific cohesional cenergy of the high-~
polymers). The_authors mention the Sovict scientist
G.M. Bartenev / Ref 11/. There are & graphs, 2 dia-
grams and 13 references, 12 of which are Soviet and 1
English.

ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy telthnologii
im. M.V. Lomonosova (Moscow Institute of Fine Cheni-
cal Technology imeni Ii.V. Lomonosov)

SUBMITTED: 26 December, 1957
Card 3/%
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GERSHANOK, R.A., inzh.; PROKHOROV, V.N., inzh.; LUSHCHIK, B.A,, inzh,

Block segmented prestréssed concrete trusses lacking ruts and
with a span of up to 36 m. Prom. stroi. 40 [1.e. 41} no.4:
17-2, Ap '63. (MIRA 16:3)

1. Proyektnyy institut No,l Gosstroya SSSR (for Gershanok).
2. Leningradskoye otdeleniyp Vsesoyuznogo gosudarstvennogo
proyektnggo instituta stroitel'stva elektrostantsiy (for
Prokhorov). 3. Trest Sevenergostroy (for Lushehik),

) (Trusses) (Prestressed conerete)
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Dissertation: "Investigation of Zlectron Centers of Attraction in Alkali-lialide
Crystallcphosphors by the Hethod of Thermal Irradiation." Cand Phys-lath Sei, Leningrad
State U, Leningrad, 1954, Relerativnyy Zhurnal--Knhimiya, Moscow, lo 13, Jul 5Sh.

SO: Suli lo. 356, 25 Jan 1955
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Periedieal ’E Iav. AN sssa. Ser. fiz. 18/6, page 687, Nov-Bec 1954

Abstraot fl-:'l‘he spectrum of - thermal activation energiea was 1nvestiga.ted for the en-
“trapmant centers of fifteen ¢ crystallophosphori to determine the inertia char-
‘. ‘acteristics of the compaunds. It was found: that a predominant majority of
-_‘entrapment centers represents thermal microdefects of the basic substance and
', is inno. way connected with the presence of activator ions in the erystal,
It was also obaerved that the spectrum of electron entrapment levels becomes
highly complicated if the phosphorus base is in the form of a mixed crystal.
Two. referencess 1 USSR end 1 USA (1949-1951). -

Insvitution. Acad. nf Se., s Est. SSR Inst. of Pnysics end Astronomy
Submitted 8 esee 7
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Title o tmlectron ent.rapment levels in al.eali-halide crystallc- .



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-§

O e R A o e e o A A A

S frees T -

ks

ASERINS
K B

? 7 / 1 P A1

USSR / Opties

Abs Jour: Referat Zhur-Fizika, 1957, No L, 1037k

Author I%%&..M__

Inst : Not Given

Title : Recombination Mechanism of Afterglow of Cersair Crystal
Phosphors.

Orig Pub: Tr. In-ta fiz, i astronom, AN EstSSR, 1955, o 1, 57-T1

Abstract: A parallel investigation of the thermal glow (TG) of KCl-T1Cl
phosphor, exposed to X-rays at 20° C and of the thermal discclor-
ation of the F and M bands {550 and 850 nilliricreors) in KCl cry-
stal exposed to X-rays has shown that the temperatures of the
maximum velocity of discoloration of F arnd M bands (LLlO and 325°
K respectively) coincides with the temperaturss of the thermal
glow peaks (PTG). Przliminary exposure of the axcited phosphor
of KC1-T1Cl to light at )\ = 555 or 850 millimicrons ahtznuates
the peaks at 410 and 325¢ K respectively. Aralcgous coincidence
is observed between the tempervature of ‘he dizccloration of the

Card : 1/3
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USSR / Optics

Abs Jour: Referat Zhur-Fizika, 1957, No 4, 1037k

Z; band and KC1-CaClp and the PTG “emperalurs (360° K) of the
KC1-CaClp -T1Cl phoaihor. It is concludzd that the presence
of different PIG is due %o *he localization of the electrons
in various capture centers, preeent already in the pure tasic
matter and independent of the glow centsrs (ions of the acki-
vator). This, in *thz author's opinicr, provss the prohability
of their recombination phosphorescance in alkali-halids phos-
phors. The following glow mechanism is proposed: the light ex-
cites the activator ions. Part of theez is converizd in%to the
ground state with radiation of flucresezrce and part is ion-
ized. With this, the slectrons ars localized st the dz=fects
of the fundamental lattice (F, M, and other centers), on the
impurities (Ca**, Sr++ etc.), and on the activator ioms (T1%).
The recombination of “he freed electrons with the ionization
glow centers passes through an excited state of the latter.

It is established that in the phosphors CdBrz-Fo, C3dBrz2-Mn
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USSR / Optics

Abs Jour: Referat Zhur-Fizika, 1957, No b, 10374

and Cd.Bre-Au there are the same localization levels, and the

glow spectrum ig characteristic for the activator ions. Con-
clusion is reached that the prolongad afterglcy of all the ahove
phosphors is of recombination character. Biblicgraphy, 36 titles.

-t
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Abs Jour:
Author
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Title :

Orig Pub:

Abstract:

Referat Zhur-Fizika, 1957, No %, 10380

Klement, F.D., Lusherik, Ch.B.
—— e r—

: Not Given

Diffusion of Activator in Alkali-Halide Crystal Phosphors.

Tr. In-ta fiz. 1 astronom., AN EstSSR, 1955, No 1, 72-9%

he
An investigation was made of the diffusion of ions of CuJ}ffS* R
and T1* in single crystals of KC1 and NaCl in the temperature
range from 500 to 740°. A layer of activator (CuCl, AgCl, PbC12
and TICl) was distilled on single-crystal plates of the base in
vacuum, was heated for 30 minutes, flaked into layers approximately
0.01 cm each, and the absorption spectrum was measured for each
layer. The coefficient of absorption k, at the maximum of the ac-
tivator band of absorption is proportional to the activator con-
centration in the layer and makes possible determination of var-
lous characteristics of diffusion from the curves km = £(x) where

1/2
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x is the distance from the surface of the crystal tc the investi-
gated layer. The depth of Penetration ( i.e., the depth at which

kg is e times less than on the surface) of the icns in KCl after

30 minutes at T4o° is (in centimeters): cito.21, Ag0.052, pbt
0.0l4, T1* «  0.01; in NaCl the values are Cu* 0.097, Ag ™ 0.016.
The activation energy Q for the diffusion of the Cu™ ard Ag™ icns
in KC1 is respectively 1.1 and 1.k ev. For K+ in KCl, accordirng

to the data in the literature, q = 1.6 ev. This differencs is attri-
buted to the fact that the radii of the Ca V' ara Ag" ions sre less
than in K. Bibliography, 31 titles.
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BN LUSHCHIK, CH. B,

“Study of Trapping Centers in Crystals by the Method of Ther-
mal Extinquishing," by Ch. B, Lushchik, Institute of Physics
and Astronomy, Academy of Sciences Estonian SSR, Izv. AN Est-

SSR 1955, No 2, pp 217-229 (from Referativnyy Zhurnal -- Fi-
zika, No 10, Oct 56, Abstract No 29780) v

"The method consists in plotting curves of the absorption coeffi-
clent ky ratio at maxima of various additional absorption bands of the
*excited erystal to the temperature T at uniform heating. A theoretical
analysis of the curves kn = £(T) permits determination of the thermal
energies of lonization Ep of trapping centers and the correlation be-
tween the recombination probabilities P. and a recurrent trapping P3 of .
freed electrons. For alkali haloid crystals P 43(2@. On the basis of
coincidence of temperatures of the maximum veldcity of decoloring of
x-irradiated KC1 with peak temperatures of thermal glowing of phosphor
KC1 = TIC1 it is. concluded that the peaks are produced by the freeing
of electrons from F- and M- centers. An analogous coincidence of KC1 =
CaCly and KC1 = ¢aClg-= TIC1l shows that the peak of thermal glowing
at 365 9K 1s produced vy ionization of Z) -bands at 580 mp (Cu* ions)
It was computed from experimental
2y ~bands in KCl = CaC
0.86, and 0.80 ev."

1]

data that Ep for F-centers in KC1 and
1, and KC1 = Sr012 equals, respectively, 1,02,

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8

A T T RIS AU S I M LS S SR RO TSI S R A e e T

I 5.1 7. )

L—US)\— S N P . SN
USSR/Optics - Physical Optics K-5

Abs Jour : Referat Zhur - Fizika, No 5, 1957, 12931

Author + TLushehik, Ch.B.

Inst . Inetitute of Physics and Astronomy, Academy of Sciences, EstovinnN
§SSR

Title : Concerning the Theory of Thermal Glow.

orig Pub : Dokl. AN 8SSR, 195, 101, No &, 6l1-64k

Abstract : The author considers the optimum conditions of thermal
glow of crystal phosphors for the case of small probabi-
1lity of repeated localizations of electrons on the cap-
ture centers compared with the probability of the recom-
bination with the ionization centers of the glow. An
analysis is made of the dependence of such quantities as
dispersion, resolving power, and light intensity of the
thermal-glow method on the experimental conditions.
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USSR/Optics - Physical Optics, K-5

Abst Journals Referat Zhur - Fizika, No 12, 1956, 35774

Authors Iushchik, Ch. B.
S
Institution: Institute of Physics and Astyomamy, Academy of the Estonlan SSR,
Tartu o

- Title: Energiles of Thermal Ionization of Dye Centers in Alkall-Haloid
Crystal Phosphors

Original
Periodicals Dokl. AN SSSR, 1955, 101, No 5, 833-836

Abgtract: Using the curves for the thermal glow of crystals of NaBr, KCl, KBr,
and KI, activized by copper, silver, and thallium, the energy of
the thermal ionization Ep and the factor Py in the equation for the
probability of the thermal ilonization of dye centers:
D * Py exp (-Ep/kT) vas determined. The mejority of the peaks of the
thermal glow is independent of the activator.and of other admixtures
and correspands to thermal ionization of the dye centers in pure
alkali-haloid crystals. The connection between the individual peaks
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UBSR/Optics = Physical Optics, K«5
Abst Journalg Referat Zhur - Fizika, No 12, 1956, 35TTh

Abstracts [Rf .fthe thermal glow and the absorptiom bands of the dye centers
's established by selective optical decolorizing of the individual
bands. For the F-centers the values of Ep are (ev): NaCl o= .03,
NaBr -- 0.78, KC1 -~ 1.03, KBr -~ 0.82, and KI -= 0.65. The values,
calculated by S, I. Pekar (Issledovaniyas po elektronnoy teorli
kristallov LInvestigations on the Blectron Theory of Crystals/j’ 1951)
are in poor agreement with the experimental data. The causes eof
the discrepancy are analyzed.
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. USSR/Optics - Physical Optics

Abs Jour : Referat Zhur - Fizika, No 5, 1957, 12946

Author : Lushchik, Ch.B.
Inst § T—
Title : Method of Thermal-Optical Glow.

Oorig Pub In-ta fiz. i actron. AN EstSSR, 1956, No k4, k2-52

Abstract : - A new sensitive method is proposed for the investigation
of the capture centers and for the kinetics of the rela-
xation processes in phosphors, a method based on the measu-
rement of the brightness of the optical flash of glow at
different instants of time after cessation of the excita-
tion, with heating the phosphor with a constant velocity
("method of thermal-optical glow"). The influence of ther-
mal luminescence is eliminated by modulating the glowing
1ight and recording the glow by means of an electron mul-
tiplier. The influence of the temperature extinction is
elimenated by working in a pulsed heating mode with
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Ref zhur - Ihimiya, No 7, 1957, 2212

: Ch. B. Lushchik, F. N. “Zaitov
Inst . : Not ziven

Title :

Orig Pub :

Abstiract

Card 1/2

Relaxation processes in phosphors with a complex spectrum
of penetration levels.

Tr. In-ta fiz, Astron. AN Est : SSR, 1955, No &, 53-80

: Thermal decolorizatiopn and thermo-optic lupinosity in the sys-

ten of impulse heating are the object of this study in order
to permit an examination of the distribution of electrons ()
and holes on the lovels of penetration. Stimulated phosphor
is subuitted to constent heating until it reaches a tempera-
ture T; and then it is quickly cooled to To. At Ty the spec-
trum of absorption of stinulated phosphor or the spectrun of
stimuletion of the optical flash are measured. After that
the temperaturz again is quickly increcsed to T, then the
phosphor is submitied to constant heating up to 12. At that
point the tzmmerature is rapidly lowered to T, and so on.

The examination of the absorption of the stimulated KC1-CaClp-
£gCl and MaCl-ArCl showed thot the distribution of E and

«h3-
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Abs Jour:
Author

Inst :

Title

Orig Pub:

Abstract:

USSR / Physical Chemistry - Crystals

Referat Zhur-khimiya, No 9, 1957, 29733

Iushchik Ch. B,
Kcatemy of Sclences Esthonian SSR
Anisothermal Relaxation Processes in Crystalphosphors

ENSV teaduste Akad. toimetised. Tehn. ja fuus.-matem. teaduste seer.,
Izv. AN estSSR, Ser. tekhn. i fiz.-matem. n., 1956, 5, No 1, 12-21

Methods available for the investigation of relaxation processes
(determinations of temperature dependence of luminosity of thermolu-
minescence, conductance and photodielectric effect) are considered,

and methods are proposed for thermal decolorization (determination of
dependence of absorption coefficient of capture centers upon tempera-
ture on uniform heating of excitated phosphor) and thermal-optical de-
excitation (periodicasl determination of the luminosity of optical flash
on uniform heating of excitated phosphor). The two last mentioned
methods, and the method hased on determination of photodielectric effect,
make 1t possible to utllize impulse heating conditions, which is most

1/2 -28-

B
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Category: USSR / Physical Chemistry - Crystals B-5

Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 29733

advantageous in the case of investigation of phosphors having a complex
spectrum of capture levels. Basic theoretical correlations between
experimentally determined quantities and elemental characteristics

of the phosphor, are given. Some applications are considered of the
method of thermal decolorization and of the method of thermal-optical
de-exitation, in the study of mechanism and kinetics of luminescence
and investigations of capture centers of phosphors.
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ot Ty 18 derlved, which is then chcx'kcd experimentally for

;\aCl with 0.001 and 0.3 mole % AgCl. W, Jacobsen

SRIN. Zaltov Kh&ggiardk. 4
ﬂy Tuiv.,; Tmu, Bataning 8.8.K.), Zhusr, I!&:/dl ¥ mm’
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Category : USSR/Optics - Physical optics K-5

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 2378

Author : Iushchiks. Ch.B. ;
Inst . Institute of Physics and Astronomy of the Acad. of Sciences Estonian SSR
Title . Investigation of Capture Centers in Crystals by the Thermal-Discoloring Method

Orig Pub : Zh. eksperim. i teor. fisiki, 1956, 30, No 3, 188-500
i

Abstract : Presentation of the theory of a method for the investigation of capture cen-
ters in alkali halide cnystals by thermal discoloring (TD), caused by thermal
liberation of electrons (holes) from their localization genters. One measures
for this purpose the temperature dependence of the sbsorption coefficientdw p
at the maximum of the absorption bands of capture centers of a definite type,
the crystal being uniformly heated. It is assumed that the capture centers
are of exactly equal depth, that the TD has a bimolecular mecehnism, and that
A+ 1ls proportional to the concentration n of the capture centers, The TD
metgod was used to investigate the capture centers in KCl exposed to X-rays

and also in KC1.CaCly and KC1.5rCly (0.5 mol. % of Ca? or sr2%), excited with

an aluminum spark. Two bands are observed in the KC1 absorption spectrum, at

555 mn (F-centers) and 225 m«(V-centers). KCl.CaCl, produces bands at 580, 350,

and 225 mu, while KCl.Sr012 produces bands at 590, %50, and 225 mu. The bands

at 580 and 590 mu correspond to Z centers, while those at 350 mu are attributed

B S S LSE R
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by Seitz to V) centers. It was established that the shape of the curvesAx
(7) is independent of the initial value ng. This is evidence of low proba-
bility of repeated captures of electrons by the color centers. The energy
of the optical and thermal dissociation of the capture centers (E) and Ep)
depends on the type of impurity. For KC1, Ex® 2.22 ev and Ep = 0.97~--1.02
ev. For KC1.CaClp, EA= 2.12 ev and Ep = 0.85--0.86 ev, while for KC1.SrCl,,
E)= 2.08 ev and Ep = 0.80 ev. The author concludes that thermel glow in-
volves the liberation of electrons rather than holes. ) .
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LUSHCHIK, H,; LUSHCHIK, CH.

"On a model of centers of luminescence in alkali halide crystallophosphors.”

p. 5 (UURIMUSED. TRUCY) No. €, 1957
Tartu, Estonia

SO: Monthly Index of Eust European Accessions (EEAT) 1C. Vol. 7, no, 4,
April 1958
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LUSHCHIK, CH. and others

"Problem of migration of energy in alkali halide crystallophosphor."

p. 63 (Uurimused, Trudy) No. 6, 1957
Tartu, Estonia

SO: Monthly Index of East European Accessions {EEAI) IC. Vol. 7, no. &,
April 1958
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SUBJECTs USSR/Luminescence 48-4-8/48

AUTHOR:s Lushchik Ch.B.

« »

TITLE: New Methods for Investigations of Relaxation Processes and
Capture Centers in Crystallophosphors (FNovyye metody issledo-
vaniya relaksatsionnykh protsessov i tsentrov zakhvata v
kristallofosforakh)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957,
Vol 21, #4, p 504 (USSR)

ABSTRACT: The following new methods for investigations of relaxation
processes are considered:

1. The thermal decolorization method,

2. The thermo-optical de-luminescence method,

3, A version of the Bull and Mason Method,

4., A method based on measuring dependence of "negative
excitation absorption" on temperature of heating a phoaphor.

Applications of these methods for solution of various prob-
lems are mentioned.
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TITLE: New Methods for Investigations of Relaxation Processes and
Capture Centers in Crystallophosphors (Novyye metody issledo-
vaniya relsksatsionnykh proteessov i tsentrov zakhvata v
kristallofosforakh)

Direot investigation methods of distribution of electrons
and holes by capture levels during relaxation processes are
also considered.

No other references are cited.

INSTITUTION: Institute of Physics and Astronomy of the Estonian Acadenmy
of Sciences.

PRESENTED BY:
SUBMITTED: No date indicated
AVAILABLE: At the Library of Congress,
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SUBJECT: USSR/Luminescence
AUTHORS: Lushchik, Ch.B., Zaitov; P.N., Kark, V.Ya,., Teyss, L.A. and
59 9 ] e
TITLE: Investigation of Capture Centers and Kinetics of Relaxation

Processes 1in AlkalisHaloid Crystallophosphors (Issledovaniye
tsentrov zakhvata 1 kinetiki relaksatsionnykh protsessov v
shchelochno-galoidnykh kristallofosforakh,)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957,
Yol 21, #5, pp 693-694 (USSR)

ABSTRACT: The role of capture centers of various types in recombinational
luminescence of alkali-haloid crystallophosphors was studied by

several methods,
Capture centers of a basie substance (F, F'?, M, 0,2P, etc) gnd
capture centers created by bi-valence admixtures Ca * end sret
are manifested in thermal de-luminescence and optical flash,
The number and main characteristica of these centers can be
considerably changed by means of plastic deformation and tem~

perature treatment.

The effect of several activators (rg', cut, 1t pb2* and l&n2+)

on the spectrum of exclted absorption, thermal de-luminescence
Card 1/2 and thermal decolorization of phosphors based on NaCl and KC1
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Investigation of Capture Centers and Kinetics of Relaxation
Processes in Alkali-Haloid Crystallophosphors (Issledovaniye
tsentrov zakhvata i kinetiki relaksatsionnykh protsessov v
shchelochno-galoidnykh kristallofosforakh.)

was investigated. Eapecially many electrons are stored in .phos-
phors with two activators (e.g., NaCl-Ca2*, Ag*), Activator
capture centers are also manifested in recombinational lumines-
cence, but their existence is often disguised by temperature
quenching,

The distribution of electrons and holes over capture levels
essentially changes during the prccesses of decay and flash.

This distribution, which is established in the result of a
lasting excitation by X-rays, is not a temperature equilibrium
one, The degree of filling capture levels by electrons can be
as high as 30 %, but is not complete, The report was followed
by a discussion. One Russian reference is cited.

Institute of Physics and Astronomy of the Estonian Academy of
Sclences and Tartu State University.

No date indicated.
At the Library of Congress,
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Ry 0760 50V/58-59-4-9433
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 4, p 288 (USSR)

AUTHORS: Lushchik, Ch.B,, Liyd'ya, G.G.
/—' ———

TITLE: Exciton Capture Centers in Alkali Halide Crystals Activated by Mercury-

Like Tons

PERIODICAL: Tr. In-ta fiz. i astron., AS EstSSR, 1958, Nr 7, pp 193 - 226 (Eng.
résumé)

ABSTRACT: The authors investigated the changes that arise in the absorption and
in the excitation spectra of KBr crystals activated by mercary-like
ions (Gat, In*, T1%, Ge2t, Sn®*, and RE4*) after X-ray irradiation and ’
illumination by ultraviolet radiation in the region of activator and V¥//
exciton absorption bands. On the basis of the obtained results and the
data in the literature the authors examine the interaction of exeitons
with impurity and intrinsic crystal microdefects serving as Yexciton ;,/
dissociation centers" and "exciton angihilation csnters“. e former
may be divalent impurity lons, e.g. M t 4 ex—> M  ex — M°T e + p with
subsequent hole localization in the cation vacancy (this was demonstrated

Card 1/2 experimentally for KBr-Pb, KBr-Ge, and KBr-Mn), while the latter may be
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50V/58-59-4~9433
Exciton Capture Centers in Alkali Halide Crystals Activated by Mercury-Like Ions

monovalent impurity ions, e.g. MY + ex — M™ ex —» Mt — ut + hy (M 1is the impurity

lon, ex is the exciton, e is the electron, and p is the hole)., The phenomenon of the b*//
de-exciting action of X-rays was investigated in NaCl-Pb, KBr-Tl, and KCl phosphors,

The authors discuss the exciton mechanism of this phenomenon. The de-exciting action

¢f excitons in KBr-Pb is experimentally confirmed, A study of the optical decoloration
gpectrum of the F centers in KCl1-Ca, Ag showed that the F centers become decolorized

not only in the F and Vv absorption bands but also in other electron absorption bands,

The bibliography contains 84 titles,

G.G. Liyd'ya

Card 2/2
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B0V/48-22-11-16/43
tusnenik, Ch, B,, Lushchik, H. 7Ye.

pectroscopy of "Luminescence fenterc inr :lkali-Halide Crystal
Phosphors Activated “ith Mercury-Type lons (Spektroskopiya
tsentrov lyuminestsentsii v shchelochno-geloidnykh kristallo-
tfosforakh, aktivirovannykh rtutepodobnymi ionami)

lzvestiya Lkademii naok ‘LR, ‘eriya tizicheskaya, 1958, Vol 22,
Nr 11, pp 13%1-155% {IniR)

The structure or electron absorption spectra (excitation spectra)
exnibits the same busic features in all kinds of phosphors: &
wide (sometimes split) band and a group consisting of three
weaker long-wave bands. A quantitative comparison ol the char-
acteristics of free ions and of tne luminescence centers dem-
ongtrated, however, thut the properties of the "mercury-type
ions" are moditied by the intramolecular field tc a much greater
c¢egrec than those ol the rare-cacth ions. Tuch ions are

s + . . a9, .
Ga’-, Ged*-, In -, ﬂn'-. Tlf-. and Pb24-ionu (Ret 18). For all

metal impurities in :iikeli-halide crystals the "compression
coerticient" o = ng,. > 1, that is to say the field of the
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S0V/48-22-11-16/33

Spectroscopy of lLuminescence Centers in Alkeli-Halide Crystal Phosphors
Activated With Mercury-Type Ions

Card 2/4

erystel lattice causes an approximation of the energy levels of

tne impurity caticn centers. For impurity anion centers an in-

verse regularity had to be expected: 9 < .1. The mutual position
. . . 3

of the energy levela of the eleciron contiguration 'Po, 5P1,

5P2, and 1P1 is modified if an ion is introduced into the lattice

field in a direction which indicutes a weakening of the (L, $)-

bond by the crystsl lattice (Ref 3). It appeared that approx-

imately o = 1 + aEé (Ref 3). This approximate relation permits

to make some important, if only rough estimates. The intra-
crystalline field causes a splitting of the levels of mercury-
type ions into three sublevels., The electron vibrational struc-
ture of the spectra has been investigated by Pekar and coworkers
by exact methods and by means of series expansions (Refs 22-25).
The elementary emission and absorption bands of the luminescence
centers of phosphors which have been activated by mercury-type
ions exhibit a shape approximating that of Gaussian error curve,
which is due to the heavy energy losses in Stokes' t'luorescence

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8"
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4 SOV/48-22-11-16/33
Spectroacopy of Luminescence Centers in Alkali-Halide Crystal Phosphors
Activated %ith Mercury-Type lons

(1 - 2 eV). This was also predicted by the theory of Pekar

(Ref 22) and can be concluded from the Klick model (Ref 16). The
parameters of the potential curves of luminescence centers com-
puted according to data provided by measurements at different
temperatures demonstrated that 1, 2, and Ee are dependent upon

temperature, 1 being the quantum number, Ee the energy of a

pure electron transition, and Q the activation energy of the
temperature extinction of luminescence. The Klick -Williams model
can be considered a good first order approximation ot a descrip-
tion of the luminescence centers. This model can be success-
fully used in describing a number of important spectral reg-
ularities in a semi-quantitative manner. Quite recently a new
physical phenomenon, that of an "optical extinction" in the im-
purity centers of the crystals was prea:cted on the basis of
this model. Taking into account this eft'ect criteria of the
existence of luminescence and deviations from the Vavilov rule
‘ (Refs 32,%,%3,8) were investigated. There are 2 figures and
Card 3/4 33 references, 24 of which are Soviet.
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. S0V/48-22-11-16/33
Spectroscopy of Luminescence Centers in Alkali-Hulide Crystal Phosphors
Activated With Mercury-Type Ions

ASSOCIATION: Institut tiziki 4 astronomii Akademii nauk Est3%R (Institute
of Physics and Astronomy, AS Estonian SSR)
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P AL et

AUTHORS: ... lushchik, Cn.B. and Moskvin, A.V.

TITLE: VII Canrersnsa on Luminsscencs (Cryetal Phosphors). (VII Soveshchaniye
po lyuminestsentall {kristallofosfory) )

PRRIODICALs Optika i Spektroskoplye, 1989, Vol &, Nr 1, pp 122-122 {USSR)

ABSTRAGT: The V1T f=nfsrence on Luminescsacs was held in Mogcow between June 26
and July 3, 1958. It was organized Ly the Physics Institute imeni
P.N. Le“sduv of the Academy of Sciences of the U.S.S.R. and by the
S~ientific Counsil on Luminescence. Tne conference was devoted to
the phyzics, chemlstry and applications of crystal phosphors. Over
350 delegates from 24 cities ana towns in the Soviet Union attended the
confereacs. Hungarian, Polish and East Geruan scientlsts were also
present. Over 100 papers were read at 4 plemary and 14 sectional
sessions. fThe conference wae split into two parallel sections on the
physics and cn the chemistry of crystal phosphors. Papers on the
rhysics of crystal phosphora could be divided into the following groups:
(1) nature of the luminescence centres, (2) processes of transfer of
energy in crystals, (3) kinetics of recombimation luminescence and the
naturs of capture centres, (4) physical processes occurring on
excitation with electric fields, olectron beams and hard radiations.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8"
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V1I Gonference on Lumineszence (Crystal Phosphors).

The authors review first the papers on the nature of luminescence
centres. ‘These papers included work on quantum-mechani cal calculation
of & luminescence centre in KCl1-T1 (N.N. Kristofel!), & discussion of
alkali-halide thosphors activeted with mercury-like lions (N.¥=.Lushchik;
work on halids phosphors in which the activator ions were saia to be
distributed along crystal lattice sites (F.D. Klement), a discussion

of surface effects in luninescenze (P. Shvist ana N.I, Ivanova), &
paper on crystals in which luminescence centres are in the form of
complaXxes sitarted cn the surface (I Ji. Shameveidy ard A A, Dunina).
7.4, Trapetnikova, M.L. ¥ats and N.%s, Lushchik ghowed that in phos phors
with one activator several types of .uminescence centres are possible.
The effects of uniform pressure of 7000 atm on luminescent properties
of Zn:510,-¥n and of halide phosphors were reported by Ya.Ya. Kirs.
Z.L, Morgenshtern reported work cn luminescsnce of non-activated
alkali-helide crystals. The temperaturse Jusnching of luminescence

of niiknil-halids phosphers and the rolationship between optical and
thermal properties of imparity centre? were reported in a paper by

K.K, Shvarts, I. K. Plyavin' ghowed tnat the short-duration enission

of alkali-halide phosphors i1s of metastabls nature. 4 nunber of papers

Card 2/6
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S0V/51-6-1-28/30

Vil Conferenze on Luminpescence (Crystal Phogphorz)

dealt with capture centres in alkali-halide phosphors (I.4, Parfianovich,
F.K. Zaitovr, L.Ya. Uybe, P.A. Khelleourme, A.Kh. Khelilov,

A.M, Polonskiy and others). Ch,B. Lushchik ana G.G. Liyd'ys mpected
investigations of the interaction of excitons with various defects of
the crystal lattice. lechanisms of electron and hole processes producing
roconbipation luminesesnss in aligali-halide phosphors were discussed

in papere by M.L. Kats, I.A, Farfianevich, L.M. Shemovskiy, Ch.B. Lushohik,
Kh.F., Kyaembrs and 1.V, Yaek. A group ¢f papers dealt with kinetics of
recanbination luminescencs and interpretatiocrn of relaxation relationships
in tarms of the band theory of phcavhers (N.A. Tolstoy, &4.A, Ryskin,
M.V, Fok, F.I. Verguns, K.K. Rebans, Yu.M. Popov). Flash emission by
20S vhosphors was repceted by N.A, Tolstoy and his zo-workers. The
offect or infrarsd vadiation on recombinaticn luminescence was discussed
in papers by P.B J(usuzzys Poland) and K.S.K. Rebane. V.L. Levshin
and B,M, Orlov stuljed m.rmo-optiﬂal maximun of electron liberation
from capture levelr, In pepers and discussions at the Conference it
was strossced that studise of resombination luninescence kinsties should
jnclude net only electron and electron-hole processes, tut also exciton,
sensitizing, ionic, dislccaticn and electron-vibrational processes. Only
a srall nunbsr of papers dealt with luminescent and electri cal propsriios
of phoaphors {0.V. Agashkin, I.K., Vitol, Ya.A., Okemsa, L.bn. ljzam,

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8"
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VII Conference on Luminescence (Crystal Phosphors) /2= /

P.Ye. Ramazanc¥)., Frofessor Nad' (Nagy) of Hungary, V.V, Antonov-
Romancvakiy, M.V, Fok and others discuszed the mechaniem and kinetics
of electroluminescence. V.Ye. Oranovskiy and B.T. Fedyushin reported
thelr investigations of anisotropy of elsctroluminescence in synthetic
ZnS orystals. V.Ye, Oranovakiy and Z A. Trapoznikova read & paper on
sulphides activated with rare earthe in which they established the
ijdentity of emission centres responsible for photoluminescence and ,
elactroluminescencs. Practical avplications ¢f electroluminescence wore
dealt with in the papers ¢f N,N, Crlev and I.Ya, Lyamichev. FPapers on
cathodoluminescencs of crystals included one by ¥.D. Galanin and
A.V, Rayevekiy on temperature quenching of luminescence of ZuS-Ag
excitsd with a-particles. ‘The papers on the chemistry of crystal
phosphors dealt with a great variety of sutjects. Many of them
descrited preparatiocn of new photo-phozchors (Yu.M. Lecnov and
F.M, Pekerman), cathodo-phosphor. (¥a™™:e A0ty Fiyefe  Thanlys
Hoho Gurbacheva, B.M. Gugel!, L.Ya. muckovskiy &nd V.», nawaruva) and
electro-phosphors (T.K. Voznesenskaya, O.M. Kazankin and Z.I. Klabukova) .
Luminescence of oxidse (M.A. Konstantinova-Shleringer), observations on
behavicur of europium in 8ilicates and phosphates (Yu.S. Blank and

Card 4/6 V.P, Nazarova), relationehip between temm raturs quenching and stability
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V1I Conference on Luminescence (Crystal Fhosphors) 801/51-6-1-26/50

of crystal lattlos of tungstates (Yu.M. Leonov) and ageing in
cathodoluminescenca (BM, Gugel') were also reported. Interaction of
Splue" ana "samarium® centres in salphide phosphors activated with rare —
earth ions was reported in a paper by Z.A, Trapeznikova. Excess zine

and silver as activators of sulohides were discussed by A.A, Bundel'

ana A.d, Cherepns¥. ‘the effest of cxygen in formation of luminescence
contres was dealt witn by A.A, Bundsl?, AM. Gurevich and Yu.M. Leonov.
Existencs of & new crystal phaze in the wurtzite-sphalerite system was
discovered by S.A. Fridman who also reported work on rare-earth activators.
Preparation of sulphide meonocerystals was deseribed by Ye.I. Panasyuk.

Phace analysis of willemite was reported by V.V. Odko, Many papers
dealt with phosphors prepared %y sublimation and with luninescentd..
screeus. Extension of the range of activatorz and bases used to

prepare screens by sublimation was also reported. Practical applications
of such screens weroe dealt with by E.Ya, Arapova, Ye.l. Blazhnova,

N.A., Vlasenks and V,V, Golubete. there wers only & few papers on the
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7 8CY/51-4-1-28/30
VII Conference ¢u Luminescence (Crystal Phosphors)

industrial processes of preparation of phosphors and on purification
methoda. Applicaticn-of luminescence to the study of phese equilibria
(¥.V. Osike)and to the 2tudy of reactions in the silicate phase

(A.K. Trofimov and Yu.M. Leonov) were also revorted. The authors of
the report point out that the Conference showed lack of coordination
of studies of phosphors and semiconductors and some examples of lag
of theory behind experimentz and vice versa.
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AUTHOR: Tushchik, Ch.B., Candidate of Physico-Mathematical
' ‘Sciences ~
\
PITLE: The Mechanism of the Lumj nescepce! of Alkali-Halide
¥ s ++

Crystals Activated by Ga’, Ge -, In", Sn” ", T1', Pb

PERIODICAL: Izvestiya Akademii nauk Estonskoy SSR, Seriya tekh-
| nicheskikh i fiziko-matematicheskikh nauk, 1959,
— Vol 8, Nr &4, pp 287 - 295 (USSR)

ABSTRACT: The author discusses the nature of the centers of
luminescence and the mechanism of the processes of
transferring energy from the basic substance to the
centers of luminescence in activated alkali-halide
crystals. The present report was submitted to the
III Vsesoyuznoye soveshchaniye po teorii polupro-
vodnikov (Third All-Union Conference on the Theory

- of Semiconductors) in L’vov on 7/ Epril 1959, and to

& Wezhdunarodnaya konferentsiya po fizike i khi-

mii kristallofosforov (International Conference on
Card 1/4 the Physics and Chemistry of Crystal Phosphorus) in

YR e
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67133

S0V/23-59-4-6/10

The Mechanism of the Luminescence of Alkali-Halide Crystals Acti-
vated by Ga§, Ge+¥, InET S EQ, mt, PbHc

Greifswald (GDR), on 28 April 1959. The author re-
fers to the classical investigation of alkali-halide
crystals activated by thallium / Ref 1_/ at the
Pohl School in Go6ttingen. The results obtained
were generalized in the well known work of F. Seitz
/ Ref 2_/. Later on, the ideas of F. Seitz on the
mechanism of luminescence of activated alkali-
halide phosphorus were subjected to an experimental
check and theoretical processing in many written
works / Ref 3 - 9 /. Principally, alkali-halide
crystals activated by thallium were examined. Cry-
stals with an admixture of lead / Ref 2 and 10_7
and tin / Ref 10 - 13_/ were studied less fully. |
During 1955 to 1957 N. Ye. Lushchik synthesized {
a number of alkali-halide monocrystals activated
by indium, gallium and germanium / Ref 14, 15_7.

This made it possible to examine "binary homologous

Card 2/4 series" of crystal phosphorus on the basis of KCl,

SR
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8S0V/23-59-4-6/10

The Mechanism of the Iuminescence of Alkali-Halide Crystals Acti-
vated by Gai, Ge+¥, In$T Sn§$, mt, Pb$¥

Card 3/4

KBr, KI, NaCl, activated by 6 ions-analogoug_ of the
mercury atom: Gag, Ge¥$, In+, Sn?$, Tli, Pb§+

The author and his collaborators (F.N. Zaitov,
V.Ya. Kark, Kh.F. Kyaembre, G.G. Liyd’ya, N.Ye.
Lushchik, E.S. Tiysler, K.K. Shvarts and I.V. Yaek)
carried out a comprehensive study of the alkali-
halide crystals activated_by all these "mercury-
like" ions / Ref 14 - 27_/. On the basis of these

‘results and the literary data, it is possible to

examine the problem of mechanism of luminescence

of phosphorus of this class in more detail than

20 years ago. As a result of his studies of alkali-
halide crystals activated by mercury-like ions, the
author comes to the conclusion that they are typical
crystal phosphorus. The processes causing their
luminescence cannot be reduced to electronic- )
oscillatory processes within the centers of lumi- L//
nescence. The crystal lattice of the basic sub-
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Alkali-Halide Crystals Acti-
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LUSHCHIK, Ch. B., YAEK, I. V., LUDIYA, G. G., LUSHCHIK, N. Ye., and SHVARIS, K. K.

Physical Processes in Alkali Halide Phosphors
Activated bty Mercury-like Ions

Ch. B. Lushechik, I. W. Jack, G. G. Li'idja, N. E. Lushchik, and K. K. Schwarz
Physics and Astronomy Institute, Academy of Sciences of the Estonian S.S.R. s
Tartu, U.S.S.R.

A number of alkali halide phosphors activated by monovalent and divalent ions
having the electronic configuration of neutral mercury were prepared. Diffusion
and precipitation of activator ions were investigated as were absorption, emission,
and radiationless processes within the impurity center. Energy transfer by means
of excitons and electron-hole pairs between the luminescent center, the host
crystal and color centers were also studied.

Report presented at the 117th Meeting of the Electrochemical Society, Chicago,
1-5 May 1960.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8"

AR R R




"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8

S T S R 2 B R e e T L SR E R BRI LS RS iR Bl R S R F e S P o S A R R P PR R e R R P U R s e e

LUSHCHIK, Ch. B., LUEDYA, G. G., and YAEK, I, V.
e

"The Mechenism of Formation of Color Centers in Ionic Crystals by Ultraviolet
Ireadiation.”

report presented at the International Conference on Semiconductor Physicse, Prsgue,!
Czechoslovekia, 28 Aug 1960.

authors all of the
University of Tartu

b
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TITLE:;

PERIODICAL:

TEXT:

halide crystals
violet radiatio
sible processes
4o references,

[Abstracter's n

Card 1/1
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21019

8,/058,/61,/000 /005,/027 /050
AOO1/A101
7,038, 11¥7)
Lushehtk, Gh,B., Tiysler, E,S.
A spectrophotometric investigation of delocalization of excita.
tions in 1onie crystals

Referativnyy zhurnal, Fizika, no 5, 1961, 182, abstract S5V387 ("Tr..
In-ta fiz, 1 astron, AN EstSSR", 1960, no 12, 125 - 148, Engl. V}L
summary)

The authors investigated changes in absorption spectra of alkali
activated by mercury.like ions,. caused by the action of ultra-
n whizh was absorbed by luminescence, centers, They consider PoOS~

of delocalization of exscitations in ionic crystals, .There are

ote; Complete translatlon.]
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25335 ¢ /058,/61,/000 /006 /021 /063

ACO1/A1G1

;(Z;-. 2 5‘40///37, 13, /395-)

AUTHORS ¢ Lushchik, Ch.B.,, Uybo, L.Ya,
\_—-’f"”.‘\
Exciton, electron and hoie ra 3 in ammonium-halide eryvs=alilins
phosrhors

Referativnyy zhurnel. Fizika, nc, 6, 1961, 177, abstract 6V320 ("7r.
In-ta fiz. 1 astron, AN Es43SR", 1960; no. 12, 275 - 277)

The following conclusions wers drawn frem investigations of elec.

tren, hole, excizon and other prosesss In alkali-halide (I) and ammonium-halide I1)
cerystals, carried ou% in Tartu during a number of yearss 1) optical characteris.
tios of excitens in I and II are similar, exci%on processes in them groceed in a
l1lke manner; 2) optical characteristics of eiectron color centers in I and IT dif-
fer sharply, whereas cptlcal and thermal characteristics cf hole color centers in

T and II are similar; 3) hole precesses taking place in low-temperature {100-3000°
-\ +thermcluminescence differ slightly, Comparing the regularities obtainsd the
dustors conclude that rhysizal phencmena affecting the anicn sublattice 5f crystals
are very similar in I and II; but processes occurring, according to medern notiong
in the cation sublattice of the menticned erystals are essentially different,
[Abstracter's ncte; Complete translation] N. Maksimocva

Card 1/‘1
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AUTHORS 3 Kark, V. Ya., Lushchik, Ch.B. and Yaek, I.V, S0U/31-6-1-33/40

TITLE: On Sensitized Pﬂbgéhofescenca of Halide Phosphor (rystals

PERIODICAL: Optika i spoktroskopiya, 1960, Vol 8, ¥r 1, pp 144-146 (USSR)

03 TRACT: The paper deals with sensitized phosphorescence of activatel alknli
, halide crystals. The wechanism of this Phosphorescence diffars
radically from sensitized phosphorascance of organic molacules (Ref 11)
and from sensitized luwinescence of 2nS phosphors due to migration of
holes. The authors investi gated ths sxcitation spectre of phosviores cence
(the technique was described serlier, Ref 13} of KBr:T1,In. It vas
found that recombinstion luminescence of T1+ lons is excited on
avsorption in the thallium ebsorption tands and phosphorescencs of
indium on absorption in the indium absorption bands. The phosphor
sedns to “"remembsr" the nature of sxcitation. Sensitizad phosphorascence
did not occur in EBrsTi,In. Following a suggestion Ly ous of us,
Shvarts and 2irnits investigatsd sousitized fluorescence of several
poly-activated phosphors (Ref 14j. 1In agreement with the data reported e
by American workers (Kef 15), a transfor of anergy betwasn Fbt* ard ‘
Mt was observed ia 1aCisTh,Mn and KC1:Pb,Mn phosphors. G3hvaris ani
o 2irnlts found alsv transfer of snergy from P1t and 1t fens to W™ iong
Jo Car. 1/3 in NaClsT1,Mn and Naglsln,Mn phoschors. ielyshev found similer "
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Or Sensitized Phosphorescence of Halide Phosphor Gryztéls

behaviour in GdBrpsPbMn and GdI,sPbMn systews (Ref 16). The

presont authors attenpted to find gensitized phosphorescence in

systems in which sensitized fluorescence Was observed earlier,

8.g5. CdBrgiPb,Mn which exhibits strong recombination luminescence

(Ref 3): A figareon p 145 shows the excitation spectre of

phos phores cence of Pbrt (curve 1) and Ma™¥ ions (curve 2) of the

latter phosphor. The spectra are jdentical and they correcpond to

the sctivator absorption by lead (transitions 15o = 1p and 15, = %Py
trensitions in Pb™t ions). At 2939K phos phorescence of Min*t ions

was observed many seconds after excitation in the absorption bards

of Pb** ionz (I5, %, trensition); +this is, of courss, sensiticzed
phosphorescencs of G4Br?:Po,Mn. The figure also includas the
Juminescence spectrum of CdBra:Pb,Mn (curve 3) excited in the ebsorztion
pand at 5.0 eV, the latter corresponding to the electron trensition
13,—> 5Py in Pv** joms. Two bands appear in luminescercs, OLG of which
was observed also in CdBrz:Pb and corresponds to the transition

3p -5180 tn Pb™t Lons. The second band in curve 3 (at longer
wavelengths) appears after introduction of manganese into CdBrosPb V{/
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and corresponds to transitions 4G--6 in Ma** ions. The figurs on
p 145 includez also & qualitative phosphorescence spectrun of
CdBrsPb,Mn (curve 4), obbained after exeitation in the 3.5 eV bani.
The similarity of the spectra at the moment of excitatlion and of
subs equent phos phorescence indicatas resonance snargy transier to
Mnt* ions efter excitation of Pvt' ions and az a result of
intermediats recombination processes. There are 1 fipure and

17 references, 15 of which are Soviet and 2 Bnglish. »/{’

June 10, 1959
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5/051/60/008/02/036/036
AUTHOR:  Lushchil, Ch.B. E201/E391
TITLE: Conference on i C

PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2,
pp 283 - 284 (USSR)

ABSTRACT: A conference on physics of alkali-halide crystals was
held in Tartu on June 30 - July 4, 1959. The conference
was convened by the Nauchnyy sovet po lyuminestsentsii
(Scientific Council on Luminescence), by the AN Estonskoy
SSR (Ac.Sc., Estonian SSR) and by the Tartuskiy
gosudarstvennyy universitet (Tartu State University).
Over 100 delegates from thirteen cities of the Soviet
Union heard 36 papers presented at eight sessions. In
the opening and closing addrasses, M.D. Galanin (Mdscow) and
F.D. Klement (Tartu) discussed the main physical properties
of alkali-halides. A large number of papers dealt with
luminescence.y
T.A. Parfianovich (Irkutsk) reported on optical flash in
crystals with non-uniform distributions of colour centras,
M.L. Kats (Saratov) discussed changes in the absorption
spectra of crystals produced by ionizing radiations.

Cardl/6  Ch.B. Lushchik, I.V. Yaek, G.G. Liyd'ya and E.S. Tiyslerv//

4 £
9 - it
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5/051/60/008/02/036/036
Conference on Physics of Alkall-hallgoléE;g% 1s

(Tartu) \dealt with the mechanisms of electron, hole,
excitonNand sensitization processes in luminescence of
activated alkali halides.

Luminescence of NaCl-Ni was discussed by Ye.l. Shuraleva
(Irkutsk).

I.V. Yaek (Tartu) reported data on the excitation spectra
of recombination luminescence and the "spectra of colour-
centre formation".

Interaction of excitons with lattice defects was dealt
with by G.G. Liyd'ya (Tartu).

Z,L. Morgenshtern (Moscow) reported her results on
luminescence of non-activated CsI crystals.

Another group of papers dealt with theoretical and
experimental aspects of luminescence centres in alkali
halides.

M.I. Petrashen' (Leningrad) reported quantum-mechanical
calculations of the optical properties of impurity centres

in crystals.
N.N., Kristofel' (Tartu) and I.V. Abarenkov (Leningrad) V//

Card2/6

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8

A T e R AR s B R R e e 7 SR i 2 e O A e 8 By e e R e B B e A e N S SR I N

5/051/60/008/02/036/036
Conference on Physics of Alkali-halide Cryg%/fggl

reported quantum-mechanical calculation of the adiabatic
potentials and spectral characteristics of certain special
types of impurity centres, such as luminescence centres

in KC1-T1 and F-centres.A\ Spectroscopy of luminescence in
crystals activated with various impurity ions was discussed
in a paper by N. Ye. Lushchik and Ch.B. Lushchik (Tartu).
K.K. Shvarts (Riga) discussed thermal, optical and
migration quenching of luminescence in crystals with
mercury-light activators.

I.K. Plyavin' (Riga) reported results on the temperature
dependence of the duration of photo-scintillations, this
dependence being related to metastable energy levels in
Juminescence centres.

Ya. Ya. Kirs and A.I. Laysaar (Tartu) discussed the effect
of hydrostatic pressure on the spectral characteristics

of centres. A, ,very promising method of investigation of
the anisotropx&of centres, using uni-directional compressiaon
of crystals, was reported by A.A. Kaplanskiy (Leningrad}.
T.A. Abdusadykov (Alma-Ata) and A.F. Malysheva (Tartu) v//

discussed spectral properties of alkali-halide and

oL
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$/051/60/008/02/036/036
Conference on Physics of Alkali-halide Cryg%éfggl

alkaline-~earth-halide phosphors with large amounts of
activators and other lattice defects. In several papers
the nature of the colour centres in alkali-halide crystals
was discussed.

A.A. Shatalov (Kiyev) reported his results on the photo-
chemical and thermal transformations of colour centres

in heated crystals.

Anisotropy of colour centres was dealt with by O.A. Shmit
(Riga).

A.Kh. Khalilov and his co-workers (Baku) reported their
results of an investigation of capture centres in alkali-
halide crystals containing various impurity ions.

I.K. Vitol, Ch.B. Lushchik, I.V. Yaek and M.,A. Elango
(Tartu and Riga) dealt with non-isothermal relaxation
processes in alkali~halide cryals.

Thermal ionization of F-~centres was discussed in detail
by L.M. Shamovskiy (Moscow).

A special session of the conference was devoted to V//
dislocations and their effects.

n\,\
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5/051/60/008/02/036/036
Conference on Physics of Alkali-~halide C§59%4§§91

M.V. Klassen-Neklyudova and her co-workers (Moscow)
discussed mechanical properties of pure alkali-halide
crystals and their relationship with the presence and
motion of dislocations.

The effect of impurities on “etch-figures" in KI crystals
was dealt with in a paper by L.M, Shamovskiy and

A.S. Shibanov (Moscow).

R.I. Gindina (Tartu) reported "decoration" of dislocations
with non~isomorphic impurities and the relationship of
"decoration" with luminescence.

A.A. Shatalov (Kiyev) discussed visudization of crystal-
lattice defects Ly additive coloration.

2hysico~chemical properties of alkali halides were dealt
with in papers of the Tomsk school of physicists.

A.A. Vorob'vev and his co-workers (Tomsk) established

a relationship between composition of solid solutions,
such as NaCl-KCl, KCl-KBr, etc. and their physico-
chemical properties.

Ye.K. Zavadovskaya, M.S. Ivankina, I.Ya. Melik-Gaykazyan
and M.N.Treskina (Tomsk) discussed the effect of decomposition

R
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5/051/60/008/02/036/036
Conference on Physics of Alkali~halide C?%g%é§g9l

of solid solutions of alkali halides on their physico-

chemical properties.

Some new results on the structure of alkali-halide

phosphors, obtained by X-ray diffraction methods, were

reported by A.Ya. Pae and A.A. Khaav (Tartu).

Spectrophotometric investigation of diffusion of

impurities in aystals was discussed by 0,G. Mankin and
+ Ye. Lushchik (Tartu).

In a long paper L.M. Belyayev and his co-workers (Moscow)

dealt with preparation of activated LiF crystals and their

luminescence. Interesting papers were Presented on

electrical properties of alkali halides.

A.N. Arsen'yeva-Geyl' (Leningrad) discussed external

photo-effect\in alkali-halide crystals with F-centres.

L.K. Vitol (Riga) reported results of investigations of

the photoelectric properties of alkali halides with

defect-gradient layers using a "dynamic capacitor" method.

In an extensive paper, A.A. Vorob'vev and his co-workers,

(Tomsk) discussed their results on electrical breakdownﬂ

of alkali halides. Second conference to be held on phij};s of |

Card6/6 @lkali-halide crystals in summer of 1961 in Riga.
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8,/051/60/008/06/015/024

B201/8691
L“'hchik. N.Ye. amd Lu.hChikl Ch.B.
Spectroscopy of the Luminescence Centres in Alimli-Halide Crystals
Activated with Homologous Series of Ions V\\/

Optika i spaktroskopiya, 1960, Vol 8, Nr 6, pp 839-846 (USSR)

This paper was first presented at the Conference on Fhysics of
‘Alkali-Halide Crystals held in Tartu in June 1969. In alkali-halide
crystals activated with mercury-like (Ga*, Ge**, In*, Sutt, 71, Put)
and other ione one.is dealing with "direct activation" when the
luminescence centres retain many characteristics of fres ions. This
was found to be true for HaCl, KCl, KBr and KI activated with the
mercury-like ions listed above (series I, cf. Fig 1), as well as

for two other homologous seriess cu?, Ag"’, Au” (series 11, cf. Fig 3),
and Ca*, Sr*, Ba*, En*, Cd* (series IXI, cf. Fig 4). Quantitative
anslysis of the rssults (Fig 2) showed that the "compression” coefficient
@ (the ratio of ths energy of transition in & free ion, Bg, to the
energy of the corresponding absorption band maximum, K}, of the same
ion acting as a luminescence centre in a crystal) rises linearly on

S
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increase of Ees .

:;;1::1:;1::?::; t:;:nsi :E (:1)1 showed that "direct activation® of
other homologous .series of ions i
f:-:::lo.tat least 1n.pr1nc1p1e. A promising line of innat; .::;o
o, ;;c Sotivation® of alkali halides with Sc*, M+, v zf# *
Latt :’illndwd' which differ fram mercury-like ions by tl'lo al;aenc ’
od d-shell. There are 4 figures and 30 references, 19 o
which are Soviet, 9 Bnglish and 2 German. ' ot
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B201/E691
AUTHORS H Lulhchlk, Ch.B, s Liyd 'y‘. G.G. P Y&Ok‘ IoVo and T’.!!l‘rp B.S.

T1TLEs The Mechanism of the Recombination Luminescence’es Activated Alkali-
Halide Crystals

FERIODICAL: Optika i spektroskopiya, 1960, Vol g, Nr 1, pp 70-78 (USSR)

ABSTRACT: This paper was presented in an expanded version at the Conferense
on Physics of Alkali-Halide Crystals (Tartu, Jume 1969). The suthors
report and discuss the results of an investigation of the recombiration
luminescence (due to recombination of electrons and holes) and
photochenical transitions (optical bleaching) in ECLl, KBr ard KI
crystals activated with Ga*, G, In*, So*¥, T1* apd PH*. The
crystals were excited with X-rays and light in the regions of ex¢iton
and activator absorption bande and of the "bani-bani® transitions.
The role of electron, hole, exciton and sevsitization procedfer iz
discussed. The discussion is Lllustrated by excitation, luminescencs,
thermeluminescence, optical flash stimulation, optical and thermal

' bleaching spectra (Figs 1-5). There are 5 figures and 32 refersnces,
Card 1/1 30 of which ars Soviet and 2 English. M
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AUTHORS : Lushchiki Ch,B., Lushchik, N.Ye, and Shearts, K.K,.

TITLE: Electronic-Vibrational Processes in Luminescence )l
Centres of Ionic Crystals

PERIODICAL: Optika i spektroskopiya, 1960, Vol.9, No.2, pp.215-222

TEXT: The paper was first presented at the Eighth Conference on
Luminescence held in October 1959 in Minsk,
The authors report a detailed study of electronic-vibrational V/(

processes in luminescence centres of alkali-halide crystals
activated with Hg-like ions, The luminescence and absorption
spectra were recorded and the luminescence quantum yield was found
as a function of the exciting-light frequency Ve and temperature.
This was done for KCl-In, KBr-In, KCl-Ga, KBr-Ga, KC1-Tl, KBr-Tl1,
NaC1-Tl, KCl-Pb, KC1-Sn, KBr-Sn and other crystals. Some of the
results are given in Figs.l to &4, Fig.l shows the luminescence
spectra of NaCl-Tl at 550°K excited with 254 mp (curve 1),

280 mp (curve 2) and 289 mp (curve 3). Fig.2 gives the absorption
and luminescence spectra of NaCl-Tl1 (1), KCl1-Tl1 (2), NaCl-Pb (3),
KC1-Pb (4) and KBr-Pb (5). Fig.3 shows the energy diagrams of
KC1l and KBr crystals activated with T1*, Pb**, In* and Sn**,
Fig.4 gives the quantum yields of luminescence of NaCl-T1l at
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Electronic-Vibrational Processes in Luminescence Centres of
Ionic Crystals

580°K (la) and KC1-T1 at 600°K (1b) as a function of the exciting-
light frequency; curves 2 and 3 represent, respectively, the
absorption and luminescence spectra of NaCl-Tl (a) and KC1-T1 (b).

It was found that radiative and radiationless transitions occurred

in luminescence centres after equilibrium was reached between the ,
vibrational energy distribution in a crystal and the same

distribution in excited centres, The quantum yield depended

step-wise on Y : within individual electronic-vibrational V)<
absorption bands the yield was independent of “939 but it was
different for different absorption bands, There are & figures,

1 table and 45 references: 35 Soviet, 9 English and 1 German,

SUBMITTED: November 30, 1959

Card 2/2

CIA-RDP86-00513R001030920008-8"

APPROVED FOR RELEASE: 03/13/2001



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8

s/051/60/009/006/018/018
E201/EL91

i.{a"“al [8] (:‘ el anca on !.t.e Eh 3 (3 t‘JJ,;
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il i nd I.V. Yaek
: shichlk ya a

. -ommanication from Ch.B. Lushchlk, ... fa, 400 L

i‘hv%oru%l;%iin of golour cﬁgt-'{es i?ziiiog"c;ngihzndi.;ms Lucioe tre

elant: 1ton and “delocalizal. *hanisms "

?lav;igﬁi?, :iétE F, Grosg!s contrlbutjon"onx'optinal a

. : L Boto Sodnas . ebnrs.

xﬁzzgei:o-‘of)t:i cal effacts in-semi conductors'. W

H ) T P & , Sn
There are no figures, tables or rveference
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AUTHORS ; Klement, F.; Lushchik, Ch. 5/6o/r
T e BOO6/EO‘!
TITLE: Conference on the Physics of Alkali Halidsz Oryatals

PERIODICAL:s Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 4, pp 73%. USSR)

TEXTs; This Conference was held a4 Tarsu fram Juna 20.50 July 4. {959 it hed taen
convened by the Nauchnyy sovet po lyuminesisentsit pri Otdelenii fiziko- matemat |-~
cheskikh nauk AN SSSR (Scientific Council for Luminescence a* the Departmsnt of

Physizcal and Mathematical Sciences of tha AS USSR}, -h= Akademiya nauk Estonskoy

SSR (Academy of Sciences. Estonskava SSR), and the Tartuskiy gﬁsudarsfvannyy uni-
vergitat {lartu dtate University). Alkali haelide crystals constitu*e the classical
investigatica cbject of the properties of solids: basic research in %this field has
been made by A. F, Ioffe, V, D. Kuznetsov, and B, S. Tartakovskiy along with theo:it
students. The delegates at this Conference, *c¢talling sver 100 perscns. representsi
the follcwing institutes: Moscow: Fizicheqk'y ins*itur (Physics Instituts}, Tnsti-
tut kristallografii AN SSSR (Institute of Crystallographv of the AS USSR), Vspc«yvz-
nyy instisut mineralt'nogo syr!ya (A11~Un1nn inscizute for Minersal Raw Materiaje)

ani otherss Leningrad: Universite (Univnrsfry,, Elektrotekhnicheskiy institut
(Institute of Electrical aninee“lng) and nthers: Tomsk - Pnl:*ekbnicheekiy :(ns:i-
tut (Polytechnic Institute) Universitaf (University): Knarfkev: Fil:zl IREA

(TREA Branch) and others; Kiyev: Universitsr {Universiry)!, Polir:khnicheskiy insrt.-
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Ccnference on the Physzcs of #lkali Halide S/053/60/076/04/008/C .,
Crystals BOO6/BO "

tu% (Polytechnic Tnstitute), +the Univarsities of Saratov, Irkutsk, and Rigs, ih»
Inssitut fiziki AN Latv.SSR (Physiss Ins*tisute of the AS Latvian SSR) in Rige;

Bakus Institut fiziki AN AzSSR (Physics Tnstituie of -h= AS A2SSR}; Mimsk: Ins-:-
tut fiziki AN BSSR (Physics Institute of the AS BSSR); L'vey: Univers:ts- (Un:vern
3ity); Alma-Ata: Pedagogicheskiy institu! (Pedagegical Institutes): Tartu- insfitu-
fiziki 3 astronomii AN ESSR (Tnstitute of the Physice of Astrcnomy cf “he AS ESSR!
and University. Altogether 36 lectures were deliversed, They wers gWvoted to the fol-
lowing main subjectss 1) Local conditiqns in crystals s juminescence-yand colar
centers, 2) Electron-hole and Pxifoﬁiﬁzﬁcessﬁes 3} cryatal structure, ionic and \
dizlecaticn processes, The lecturers wsras; M. T. Petrashen’ {Leningrad) on the
quantum.-mechanical calculation of certain optizcal properties of th: impurity cent:me
ir crystals (the school of S, I. Pekar is menticned), N. N. Kristofel’ (Tarra} on
the gquantum-mechanical calculation of the adisbatic porentials and of the abksorption-
and emission spectra of the luminescence centers :in KC1-Ti, I, V. Abarenkay
(Leningrad) on the calculation of the adiabatic potentials sf the F-centers in
point-latticze appreximation. N. Ye. Lushchik and Ch. B. Lushczhik con the sparir:-
scopy ¢f luminescencs centers, K. K. Shvarts (Rxgn; - fuminescence exsinctioan
processes, I. K. Plyavin! (Riga) on tha kinetics of short-+ime luminescenns,

Ya, Ya, Kirs and A. I. Laysaar (Tartu}) on ~h=s infinence of 5 unifors prezau-
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O
m
H O

fup o A0GC atm) on the excitaticn and wr.sczion spectra of alkali halide phos-
phors. T, i. Abdusadykeow (Alma-it

2} an “he spectral characteristics of the lum:
nescencs centers with high activa®sr conten’ in the crystal, A. F. Malysheva
(Tarku, on the spectral characteristice 2f crystal phosphors activated with TI ani
b {L. .. Rebane took part in *he dizcussion); 2. L. Morgenshtern on the part
played by various defects in ion crys+tals (P, P. Feofilcv is mentioned), A. A.
Kaplvangkiv {Leningrad) on a novel method of investigating the anisotropy of th=2
centers 1n cubic crystals, O. A. Shmit (Rig2) on the real and "induced" anisotropy
of the centers, 4. &, Shatalov (Kiyev) cn photochemical and thermal transformations
of "defect confer"", L. Y. Shamovekiy {Moscow) on the energy of thermal ionizati:.r
of the F-centers in alkali halid. crvstals ard A. Kh. Khalilov, B. Yu. Salayev,
Te D. Aliyeva, A. P, Mamedowr, and ’, 4. Tsaye: (Baku) on comprehensive investie
gaticns of the spectral characteriatiss of Ns(l, KC1, and ¥Br. To the secend ma:n
subject belonged the lectures delivsrad by A. N. Arsen'veva-Cevlf (Leningrad) on
the outer photoelectric effect on alkzli nalide erystals, Ch. B. Lushchik, G. G.
Livdfyo, T. V. Yaek, and E__8, Tivygicr (Tartu) sn the parr piayed bv alectrons~hri
and exiton processea 1in the luminescenze of Ga’, Ga* y I Sn", T1*, and Pb*'
ions, T. V. Yaek (Tartu) concerning photothermal processes leading to the re-
combinatiuu ruminescence and eiectron colar zentersy Vo V. Antonov-Romanovskiy
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"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030920008-8

SR £ ST Pt o e S E o e

ATt LIy .

A o X B T 8 e e s s O T A Xk S P e B S A G 7 X PO O S R

Conference on the Physics of Alkali Halide 5/053/60/070/04/008/6
Crystals BO06/B0O*

hig methosd of ionizing Ev'' in Sr-Bu phosphors by mearns of parsmagnetic r23onance,
G. G. Liyd'ye {(Tartu) on dislocation asnd annihilation of exitoens in the interaczicr
with crystai defecta, M. L. Ka:s (Saratcv) on the changs in absorption specira
brought zbout by the action of innizing radiailion, Ye. I. Shuraieva (Irkutsk) on
the luminescence of aromic centers in Nall-N: pheosphors, I. A. Parfianovich {Trm
kutsk) cu the mechanism of opticzl scintillation {Fs A, Khellenurmas took par* ir
the discussion), I. K. Vitol, Ch. B. Lushonik, 1. V. Yaek, and M. A. Llango (Rigs,
Ter:u) cn comprehensivs .nvestigatlons ol relaXxn:Lon processes with electric ana
magnetic methods (D. A. Turachkovikiy took part in the discussion), and T. ¥.

Vitol (Riga) spoke on the phetoelectiric propsrties cf"defect.gradien=layers 1in
aikal: halide crystels. The following lectured cn the third subject: M, V, Klascor-
Neklyudova, G. V. Berezhkova, Ve G. Govorksw, Ge F. Debrzhanskiy, Vo Lo JIdenbom,
V. C. Repelt, G. (e, Tomilovskiy, A. A. Uruscvakaya, and Me Ay Chernyshevae (Mo3zow)
cn the mechanical properties of alkali haliade srystals, Le. M. Shamovskiy and A.
Shibanov (Moscow) on dislocation and polyhedral substructure o: wrIysiasd in the
presence of surface-active impurities (¥J), 4. A. Shatales (Kiyev) on the develop-
ment of lattice defects, R. Ya. Gindine (Tartu) on tne marking of defects in Nali
and KC1 ty nonisomorphic impurifies, A. Ya. Fse and A. A. Kheay (Tartu) on resvi-z
- K-zav gtructural analysee, O, G, Mankin and W, Ye, Lushchik (Tartu) on abseorp-3ion
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Conference on the Physics of Alkali Halide 8/053/60/070/04/0G8/%;
Crystals . - BO06/B011

investigations of the diffusion of Ga+, In+, Sn‘+, Cu+, and Ag+ ions, L. M. Be-
lyayev, G. Fa Dobrzhanski&. V. V. Chadayeva, V, P. Panova, Z. B. Perekalina, and
V, N, Variolomeyeva (moscow) on the activation of Lithium fluoride, A. A. Vorob'-
yev, P. A. Savintsev, V. Ye, Averichev, A. A. Botak}; V. Ya. Zelenko, and M. N.
Ignatfyeva (Tomsk) on the relationship of electrical, optical, mechanical, and
other properties with the composition of crystals, Ye. K. Zavadovskaya, M. S.
Ivankina, I. Ya. Melik~Gaykazyan, and Ms N. Treskina iTomsk)-on the influence of
the decomposition of solid solutions upon their properties, and A. A. Vornhivev,
G+ A. Vorob'yev, K., K. Sonchik, V., D. Kuchin, A. V. Astafurov, and i, f. ey’ -~
nikov (Tomsk) held the final speech, which was followed by a discussion. b///

0
-
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AUTHOR: Lushchik, Ch. B.

_ Jusheh A, Mo 2.

TITLE: Principles of speciral transformation of light by ioniec
crystals

SOURCE: Akademiya nauk Estonskoy SSR. Institut fiziki i astronomii.
Trudy. No. 14, 1961. Issledovaniya po lyuminestsentsii
3 - 30

TEXT: The author discusses the mechanism of luminescence using the
experimental data obtained in Tartu and Riga on alkali-halide phos-

phors activated with mercury-like ions: Ga+, Ge++, In+, Sn++, Tl+,

Pubtt. Luminescence centers in these phosphors were assumed to be ﬁﬂgg;
+he activator ions at cation sites. The author considers the foll-
owing cases of transformation of light by alkali-halide phosphors:

1) Participation of two electron states of a luminescence center;

2) participation of three or more electron states of the center;

3) pensitized migration of energy between centers; (4) participa-

Card 1/3
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Principles of spectral ...

tion of elementary excitations of
gtimulation of excited crystals.

. The yield is,

pendent of v

principal reason for

surrounding napbsorption centers".
author's co-workers F.N. Zaitov,
Ye. Lushchik, E. S. Tiysler, K.K.

There
Soviet Dbloc.
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Yaek, whose experimental work formed the
are 10 figures and 87 references:
Phe 4 most recent references

S/613 61,/000/014/001/019
D207/D301

the crystal matrix; (5) optical
It is concluded that the
yield of luminescence for a single emission band depends step-vise
on the frequency of exiting light Yoxe®
effects within a single absorption band the quantum yield is inde-
in general,
abscrption b888e. The lack of dependence of the quantum yield on
the excitation frequency within a single absorption band is a con-
sequence of the guantum equivalence law of Einstein (1905) which
says that each absorbed quantum produces one emission

quantum

In the absence of nonlinear

v

different for different

quaptum. The

single absorption band is the thermostat-like action of the lattice
Acknowledgments

Kh. F. Kyaembre,
Shvarts and particularly to I.V.

are made to the
G. G, Liyd'ya, N.

basis of this article.

65 Soviet-bloc and 22 non-
to the English-language
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Principles of gpectral ...

ublicvations read as followss M. Tax, J. Chem. Phys., 20, 1752
1952;; D. Dexter, C. Klickand, G. Russell, Phys. Rev., 100, 0J3
1955)3 P. Johnson and F. williams, Phys. Rev., 95, 69 (1954); Ch.
B. Lushchik, "Color centers in alkalil halides", International Sym-

posium, Oregon, U.S.A., 1959, p. 29.

SUBMITTED: August 11, 1960

/
B
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AUTHORS: Lushchik, Ch. B., and Uybo, L. Ya.

TITLE: Physiéal procescses in ammonium-halide crystals

SOURCEs Akedemiya mauk Estonskey SSR. Institut fiziki i astrono-

mii, Trudy. No. !4, 1961, Iseledivaniya po lyuminest-~
ssnteii, 190-21: '

TEXT: Tne suthore review published work on varioue physical

(einly ¢ptical) properties of ammonium-halide crystals (AM) and ~—"
compare them with the known propertiez of slkasli-~halide crystals

{AL} noting similarities and differences. The interest in AM cry-

stale is the next logicel step after exhaustive studies of the

simplest crystals which ere alkall halides. NH4F, NH4Cl, NH4Br and

NH I are meniticned by the authora, but cnly the last three are dis-
’unsvd in detsil, NH4 ione, iike =lkali ione, are bound to halogens
ty ionic btende. AM orystels, 1ike AL compounde, are cubic in struc-
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ture: NH4CL and NH,Br are b.C.2., (CsCL type), but NH4I is f.ceCo

(NaCl type). Coeling AM erystale produces tranaformations from
NaCi to C3Cl *ype snd tc less symmetric structures. AM crystals
- sublime =zasily and in this respec? they differ from AL compounds.

; + +
V-censers (v p, where v 1s & cation vacancy and p is a2 hole) and

2%t sppters are aimilar in AM 2nd AL crystals, but F-centers (v ey
wnere v= %2 an anion vacancy snd e is an electren) differ in AM
and AL crystale, This difference is due %0 P-centers interacting

with NHZ icnes in AM oryetals snd with alkali ions in AL crystals;

V-zenters snd P17 centers interast with the same halogen ions both
ir. AM and AL compounds. Optical characteristics (absorption) of ex~
citons of AM and AL crystals are similar and exciton processes are
analogous. Hele color centers responsible for low-temperature
thermoiuminescence and hole proceaszes are egimilar in AM and AL cry-
stals, All thesz observations show tha*t processes or properties
involving the anion sutlattice are very similar in AM and AL cry-

—
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stals because that sublattice consists of halogens and is, there-
fore, nearly the same in both types of crystals. Processes and pro-
perties which involve the cation sublattice are different in AM

and AL crystals because NHX and alksli ions differ considerably in

properties. The complex luminescence mechanism of ammonium-halide
phosphors is considered in some detail. Acknowledgments are made —
to G. G. Liyd'ya; N. Ye. Tushchik and I. V. Yaek for their help in
preparing this paper. Phere are 9 figures and 59 references: 35 So-
¥iet-bloc and 24 non-Soviet-bloc, The 4 most recent references to

the English-language publications read as foliows: M. Veta, M. Hi-

rai and H., Watanate, J. Phys. Soc. Japan, 14, 253 (1959); D. Dex~
ter, Phys. Rev., 108, 707 (1957); R. Knox and N. Inchauspe, Phys.
Rev., 116, 1093 21959?; J. Eby, K. Teegarden and D. Dutton, Phys.
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AUTHORS: gazubovich, S. G., Luehchik, N. Ye., and Lushchik, Ch. B.

pIPLE:  Polarized Juminescence of the KC1:Bi phosphor

SOURCE: Akademiya nauk Estonskoy SSR. Institut fiziki i astrono-
mii. Trudy. No. 14, 1961. Issledovaniya po lyuminest-
gsentsii, 292-293

TEXT: The authors jnvestigated the 1uminescence of the KC1l:Bi

phosphor and found that Bi3+ emission was polarized. The degree of
polarization, P = (I" - Ii)/(I” + IJ), for the 3.5 - 3.9 eV exci- ’(

tation band was not greatly affected by the exciting frequency and
reached 0.8. Comparison of the angular dependence of polarization
with P. P. Peofilov's theory (Ref. 3: Polyarizovannaya lyuminest-
sentsiya atomov, molekul i kristallov (Polarized Luminescence of
Atoms, Molecules and crystals), GIFML, Moscow, 1959) showed that
fundamental oscillators where linear electric dipoles aligned
along 04 axes, 1.e. along the cation-anion direction. The absorp-
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