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Abstract : A new procedure is proposed for the investigation of the
flash flareup and attenuation of luminescence, based on
the application of a one-shot light modulator (magneto-
electric gate, controlled by an electronic circuit).
With the aid of this modulator, an investigation was ma-
de of the flash flareup of a series of ZnS-Mn phosphors.
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5"/'.5015. ON THE POSSIBILITY OF A TWO-STEP MECHAN-
ISM OF EXITATION IN SULPHIDE PHOSPHORS., MN.A.Tolatol
@ Zh. ésper, teor. Fiz,, Vi L, 30, No. 3, VT8 (1958} In
Russlan, - . o G- Ll b e
"S- irha experimental dita on kinetica of luminegcence of
- strongly-quenched phosphors show that, oppoaits to the widely
- spread opinton, the bimolecular theory Joea not give a-correct

explanztion. An [ntarpretation of experiments 18 given, based
on the stechanism of a twd-step excitation of lumincscence,
"It 15 shown that the photo-conductivity of CaS highly actvaied
with copper s axrited by a“two step" process, “At the same
time the kiminescence of this subatance shows regularities .
typical of the case of strong guenching. A.
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Title :

Orig Pub :

Abstract

Referat Zhwr - Khimiya, No 4, 1957, 11000

Tolstoy N.A., Kolomiyets B.T., Golikova 0.I., Tsentner M.Ya.
"Photoconductivity and Luminescence of Polycrystalline cas(cu)

Zh. eksperim. i teor. fiziki, 1956, 30, No 3, 575-576

In the case of polycrystalline samples of CdS5-Cu (].0'6 - 5.10"‘ g/g)were
investigated: dependence of stationary photoconductivities and luminosi-
ty of glow on intensity of exeiting light E (Hg-1ines 365, 546 and 578 m
A~), end also the ratios-of surface areas below the curves of photocon-
ductivity rise and drop, and below the curves of increase and attenuation
of the glow. The conclusion is reached that results are conflicting with
any recombination schese of the glow and are in accord with the theory
of & 2-step mechanism of excitation (Loshkavev V.Ye., Pedorus G.A., Izv.
AN SSER, Ser. £iz., 1952, 16 81; RZnKhim, 1956, 64335).
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Referat. Zhurnal Khimiya, No 2, 1958, 3673.

N. A. Tolstoy.
Acadeny of Sciences of USSR.
Seintillating Luminescence Rise in Zinc~Sulfide Phosphore

and Two-Step Excitation Mechanism.

Dokl. AN SSSR, 1956, 111, Ko 3, 582-58k

Tt was revealed by new methods (RZhKhim, 1957, 18331) that the
scintillating rise (SC) of the long wave luminescence band
(Tolstoy N.A., Feofilov P.P., Dokl. AN SSSR, 1949, 68, 285)
was observed to take place in a great many phosphors with ZnS
vase (excitation of \ = 365 mm), for example in ZnS-Ni; Zos-
Ni, Ag; ZnS-Co; ZnS8-Fe; ZnS-Eu; ZnS-P; ZanS<Cu and in activatorles=
7n8. The characteristics of SC are discussed and a Iuminescencs
machanism of phosphors possessing SC 1s proposed. The initlal

1/2 -2
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the fact that they are rejected from the LI to the conductivity

zone by the secondary action of the exciting light and leave
spontaneously to the scintillation levels. Radiationless transiticns
from LL angd scintillation levels into the valence zone are algo
bossible. The sc Phenomenon and the phosphor characteristics are
explained using this model. It is ghown that SC 15 an autostimyg..
lation with exciting light,
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TOLSTOY, N.A.; SPARTAKOV, A.A.; EHIL'KOQ, G.L.
Electrooptical properties of lyophnbic colloids. Part 1:

Stotement of the problem, prdmeipal methods and results, ' B
Koll. zhur. 22 no. 6:?05-716 §-D '60. . (MIRA 13:12

1. Leningradskly tekhnologicheskly institut imeni lensoveta,

Kafedra fizikl. .
(Colloids--Optical properties)
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: AUTHORS: Tolstoy, waéij Tkachuk, A. M. and Tkachuk, N« N.

TITLE: Flash Emission of Luminescence. (Vspyshechnoye
razgoraniye lyuminestsentsii.) 1. ZnS-Ni Bhosphors.
Part I. (1. Fosfory ZnS-Ni. Chast! I.) “

PERIODICAL: Optika 1 Spektroskopiya, 1957, Vol.II, ¥r.6,
pp. 759-769. (USSR)

ABSTRACT3 The red band of the ZnS-N1 phosphor exhibits flash
emission. The phosphor was exeited with 360 mp

1ine of mercury. The £lash was observed using a
light filter. The intensity of the flash increased
with the duration of the dark interval between two
consecutive excitatlons, ty.  The meximum intenslity
was reached at a value of t, which increases with
decrease of temperature (see Fig.l). Preliminary
11lumination of the excited phosphor with infrered
and green-orange light affected the flash emlisslon.
The infrared illumination shortened the dark interval

Card 1/3 pefore the flash but did not affect the maximum flash
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Flash Emission of Luminescence. 1. ZnS-Ni Phosphors. Part I.

intensity. Illumination with 578 or 546 ma lines of
mercury decreased the ability of the phosphor to emit
in a flash., If this green-orange jllumination was of
sufficient power and duration the flash emission
disappeared altogether. The ZnS-Ni phosphor which
can emit in a flash was found to possess a wide band
of complementary absorption (Fig.5). It was also
found that kineties of the blue-band emisslion (Zn)

18 closely related to kinetics of the red band (Ni).
The suthors suggest that flash emission is due to

transitions of electrons or holes from one localised -

state (first localisation") to another such state

("gocond localisation”).  Students of the Leningrad

University A. Yeremeyeva and 0. Popova, took part

in this work. There are 6 figures and 10 references,
Card 2/3 9 of which are Slavic.
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ASSOCIATION: State Opticael Institute imeni S.I. Vavilov; Leningrad
Technological Institute imeni Lensovet, Chair of Physics.
(Gosudarstvennyy opticheskiy institut Im. S.I. Vavilova;
Leningradskiy tekhnologicheskiy institut im. Lensoveta,
Kafedra fiziki).

SUBMITTED: November 28, 1956. ~
AVAILABLE: Library of Congress.
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On Relstionship of the Blue and Red Emission Bands in the ZnS-Co
Phosphor.

transfer increases with temperature. Such transfer
would increase the steady-state brightness of the long-
wavelength emission. This increase should be simply
related to the number of electrons or holes transferred
from the levela of first localization to the second set
of levels in unit time. In its turn the number of such
electrons or holes would be proportional to:
(a) the steady-state number of electrons or holes at the
levels of first localization at a given exciting light
intensity and a given temperature, and (b) the increasing
with temperature probability of transition from the first
localization to the second. Fig.l shows dependence of the
brightness of the red emission on E (exciting light
intensity) at various temperatures t. The author Inter-
prets the observed dependence I(E) as follows. Below
00C the function I(E) is linear because the red centres
are excited directly by the incident light. At room
temperature, and above, the I(E) curves consist of two
components superimposed on each other. One is due to
Card 2/3 direct excitation of the red centres and has linear
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On Relationship of the Blue and Red Emission Bands in the 2ns-Co
‘Phosphor.

dependence of I(E), fThe other is due to transitions
from the first to the second localization levels. These
first localization levels are "saturated" at all but the
lowest values of E and therefore thig component exhibits
"saturation". At higher temperatures the transfer from
the first to the second localization levels becomes more
intense, the number of electrons or holes at the first
localization decreases and eventually this number becomes
Proportional to E. Then the I(E) curves become ,linear
again. The first localizational levels are attributed to
the blue emission band of 2n8-Co and the second oneés to the
red emission band. The temperature dependences of emission
for these two bands are shown in Fig.2. There are 2
figures and 5 references, all of which are Slavie.

SUBMITTED: February 26, 1957,

AVAILABLE:
Card 3/3
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AUTHORS: Tolstoy, N.A. and Sokolov, V.A.

TITLE: Some Luminescence and Photoelectric Properties of Poly-

: crystalline Cadmium Selenide (Nekotorye lyumirnestsentnye
i fotoelektricheskiye svoystva polikristallicheskogo
selenida kadmiya)

PERICDICAL: Optika i Spektroskopiya, 1357, Vol,.III, Nr 5,
pp.495-503 (USSR)

ABSTRACT: Luminescence spectra of cadmium selenide have been photo-
graphed, using the apparatus of Galkin (Ref.14) including
The infra-red region. Fig.la shows the juminescence spec-
tra of cadmium selenide at 20°C and -183°C. As can be

seen, the luminescence band at room temperature (Curve 1)
has a simple bell-shaped form with a half-width of 290 mu
and a maximum at 1,14. . At liquid oxygen temperatures a
more intense "cold" maximum appears at 0,9u while the
position of the "hot" maximum remains the same., The phen-
omenon is characteristic of the majority of phosphors of
the sulphide type with two luminescence bands. Fig.lb shows
luminescence spectra of CdSe-Cu at -183°C. As can be seen,
the introduction of copper (CdSe-Cu I), leads to the appear-
ance of a bright bend with & maximum at 0.91lm, accompanied

B et
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Some Luminescence and Photoelectric Properties of Poly-
crystalline Cadmium Selenide.

by & very small maximum at 1,15 AL which obviously coincides
with the "hot" maximum in & pure CdSe. In the spectrum of
CdSe-Cu II (the continuous 1ine Fig.lb) there ig only one
short wave maximum at 0.92{U,. The time of relaxation of
the luminescence of pure cdSe is estimated to be of the
order of 10—* sec at room temperature. The relaxation is
not exponential and the form of the curve is a function of
jntensity of the excited rediation and the temperature.
Fig.2 shows the dependence of +the stationary photoconduct—
jvity on the wavelength at room temperature. The photo~
conductivity of CdSe has a selective maximum at A= 0.7
t0 0.72‘/L(Fig.2, 1). For wavelengths less than 0.5 g the
photoconductivity is practically zero. The long wavelength
limit is at 1.2 AL . This is in agreement with the work of
Eckart and Schmidt (Ref.15). The spectra of ¢dSe-Cu are
different from the spectra of the pure CdSe. The maximum
of the curve has shifted towards the long wavelengths and
does not fall off so rapidly on the long wavelength side.
Pure CdSe has a conductivity proportional %o EQ where &
is the intensity of the exciting radiation, . Fig.3 shows

the dependence of on temperature. The curve has a maxi-
card 2/5 P 4 o
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Some Luminescence and Photoelectric Properties of Poly-
crystalline Cadmium Selenide.

mum at about —15°C where g = 2 . Experiments on CdSe at
£ = -150C and q = 2 have shown that :

DS~ E* ’
Ln/15§> 1 and

AGTrJtL at t >0

where Ln is the area under the curve of rising conducti-
vity and Ls ig the area under the curve of falling conduct-

ivity. Experiments on relaxation curves at room and higher
temperatures have established the presence of "flares" in

the photoconductivity. This means that the value of photo-
conductivity during the first few moments after the exclus-~
jon of the exciting radiation is higher than the stationary
value (ef Fig.5). The ratio of the maximum value of photo-
conductivity to the stationary value is a function of the

Card 3/5
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Some Luminescence and Photoelectric Properties of Poly-
crystalline Cadmium Selenide.

"dark" period between successive excitations. The ratio
increases with the duration of this "dark" period until it
reaches a certain value and then remains constant. This
constant value of the ratio increases with temperature and
reaches a maximum at 120°C, after which it decreases again,
The value of the above ratio also depends on the intensity
of the exciting radiation, A negative "flare" has also
been observed. This means that the photoconductivity has

a lower value during an interval of time immediately after
irradiation than during the "dark" period., This negative
"flare" is only observed at sufficiently high temperatures.
During experiments on the photoconductivity of CdSe it was
found that the addition of a UV excitation to a constant
long wavelength excitation leads to a rapid decrease in the
pnotoconductivity., The majority of the above phenomena
occur also in cadmium sulphide.

There are 8 figures and 18 references, 12 of which are Slavie,

ASSOCIATION: State Optical Institute, Leningrad Technological Instit-
ute, Chalr of Physics (Gosudarstvennyy opticheskiy institut

Card 4/5 Leningradskiy tekhnologicheskiy institut Kafedra fiziki)
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SUBJECT: USSR/Luminescence 48-4-4/48
AUTHORS 3 Tolstoy N.A. and Shatilov A.V.
TITLE: ' On the Possibility of Two-Step Excitation of Photosemiconduc-

tor Phenomena (O vozmozhnostd dvukhstupenchatogo vozbuzhdeniya
fotopoluprovodnikovykh yavleniy)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, Vol &
#4, p 494 (USSR)

ABSTRACT: A number of stationary and relaxation regularities in lumines-
cence and photoconductivity cannot be accounted for by existing
theories., These regularities are characteristical for phos-
phors and photoresistances which are quenched by temperature.

For explanation of these regularities a two-step mechanism
of electron excitation in the pseudomolecular character of
recombination can be proposed. Equations of the two-step
theory qualitatively agree with experience when quenching is
absent or insignificant,

In particular, photoconductivity is found to be proportional
to the square root of excitation intensity within a wide range
card 1/2
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TITLE: On the Possibility of Two-Step Excitation of Photosemiconduc-
tor Phenomensa (0 vozmozhnosti dvukhatuponchatogo vozbuzhdeniya
fotopoluprovodnikovykh yavleniy)

of variations of the latter. This conclusion agrees with the
well _aown law for the conventional photoconductivity.

Three Russian references are cited,
INSTITUT ,d: Not indicated.
PRESENTED BY:
SUBMITTED: No date indicated

AVAILABLE: At the Library of Congress,
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SUBJECT: USSR/Luminescence 48-4-5/48
' AUTHORS: Tolstoy N.A., Tkachuk A.HM., Tkechuk N,N, and Mansurova Z.S.
./’-————\
TITLE: Flash Brightness Rise of Zinc-Sulfide Phosphors (Vapyshechnoye

razgoraniye ¢zink-sul'fidnykh fosforov)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957,
Vol 21, #4, pp 495-498 (USSR)

ABSTRACT1 A rise in the flash brightness of the luminescence long-wave
band is observed in ZnS-Mnj ZnS-Nis ZnS-Co and also in the
npure" ZnS (apparently due to irom edmixtures). The flash may
be 6.5 times as bright as stationary phosphorescence of ZnS-Ni.

The intensity of flash depends on the duration of interruption
of to in excitation illumination. There is an optimum time of

to max ("ripening time") which corresponds to maximum flash.

The value of t nax depends on the p'honphor composition and

temperature. Temperature-dependence of to max is expressed
by the following squation:
__z._ ~ e -— v/<7_

card 1/2 %o max
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LITLE: Flash Brightness Rise of Zinc-Sulfide Phosphors {Vspyshechnoye
razgoraniye tzink-sul'fidnykh tosforov)

The process of flash "ripening” is interpreted as a thermal
transter process of electrons from the local "supply levels"
to the local "flash levels", After a sufficient time, elec-
trons leave thermally also flash levels, The law cited above
can be derived on the basis of these conceptions.

The article is followed by a diamcussion of the topics touched
in the report.
No references are given,

INSTITUTION: Not indicated

PRESERTED BY:

SUBMITTED: No date indicated
AVAILABLE: At the Librgry of Congress,
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Tolatoy H.A., Txachuk N,N. and Preobrazhenskiy R.K.

AUTHORS:

TITLE: Kinetics of Infra-Red Luminescence of couprous Oxide (Kinetike
{nfrakrasnogo avecheniys zakisi medi)

PERIODICAL: Izvestiys Akademii Nauk SSSR, Seriye Fizicheskaya, 1957,Vol 21,

#4, pp 521-522 (USSR)

f the ultrataumeter made it possibdle to investi-

ABSTRACT: Development o
netics of couprous oxide.

gate juminescence ki
The study of dependence of luminescencse relaxation time T on
temperature and content of ultra-stoichiometric oxygen has

7 anomalously jncreasas from 5110'8 to

5:10'6 sec with the temperature rise from -183°C, At the room
temperature the T —value ceases to rise and falls at the
further heating (temperature quenching).

The increase in oxygen content leads to T
temperatures except the lowest.

shown the following:

—-decrease &t all
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TITLE: Kinetics of Infra-Red Luminescence of couprous Oxide (Kinetika

infrakrasnogo svecheniya zakisi medi)

Citing the 3 possible ways of accounting for the T—rise with
temperature, the author favors the third one according to
which the absorption mechanism bears an excition character.
Exciton decay on a charged acceptor leads to photoconductivity,
and on an uncharged acceptor leads to luminescence. Assuming
that the cross section of exciton capture is larger for the
uncharged acceptor, the total cross section of all exciton
capture centers decreases with temperature rise and the? -
value of luminescence increases,

The report is followed by a discussion.

No references are cited.

INSTITUTION: Not indicated

PRESENTED BY:

SUBMITTED: No date indicated
AVAILARLE: At the Library of Congress.
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SUBJECT: USSR /Luminescence 48-4-43/48
AUTHORS: Tolstoy N.A., Pxachuk A.M. and Txachuk K.N.
TITLE: Ultratauneter (Ul’trataumetr)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957,
Yol 21, #4, PP 595-611 (USsR)

ABSTRACT: In order to measure reluagion progesses whose duration is
within the limits from 10”7 to 107 'mec, 8 special apparatus,
“ultrataumeter"‘, was designed and constructed. Investigations

of the kinetics of some luminophoTes were carried out with
the aid of this apparatus.

The ultrataumeter uses photoelectronic multipliers. One of
them is of the FEU-19 type (antimony-cesium pnotocathode),

and the other one of the "AEG" firm (cesium oxide photocathode).
The multipliers are aupplied from 2 rectifier with 2lectronic

stabilization.

As the Soviet industry does not manufacture oscillographe sult-
able for application in an ultrataumeter, o special oscillo-

Card 1/3 graph was designed and constructed by the authors., This

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001756120017-1"



"APPROVED FOR RELEASE 07/16/2001 CIA RDP86- 00513R001756120017 1

S BRI %mﬁi" Jﬂ?i%“ﬁuﬁ‘lﬁk&@w‘&ﬁ'%" SN B *‘uﬁ‘}::-.ﬁi‘ W K’W 2 4‘ S lqk.a._ ]

TITLE: Ultrataumeter (Ul'trataumetr) 48-4-43/48

oscillograph is valuable also for the application of the method
of electric differentiation, Its sensitivity to inertia is

(1 to 2)x10-°sec, Its horizontal frequency characteristic
ranges from 5 o/scc to 10 megac/sec at the value of gain factor
k = 500 and to 3 megac/sec at k = 1,000,

A mechanical modulator of light can modulate the light of any
spectral composition, within the limits of quartz lenses.

The practical resolution ability of the uétrataumeter with the
mechanical light modulator amounts to 10" “sec.

Two more ultrataumeters were constructed:

1. The ultrataumeter with an electro-optical modulator of
light. It was designed for modulation of light within the
visual portion of the spectrum, It was applied for studying
kinetics of the infra-red luminescence of cuprous oxide,

2, The ultrataumeter for studying kinetics of cathodolu-
minescence, Relaxation times of cathodoluminescence up to 1077
sec can be measured with the aid of this device.

The article contains 13 circuits and 4 figures.

The bibliography lists 25 reierences, all of which are
Slavic (Rusaian).
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. 0V/51-5~4-9/21
Arkhangel'akaya., v.A, and Tols .

Kinetics of Luminescence of Certain Tungstates sm) of Zinc Oxide
(Kinetika gvecheniya vollframoto¥ i1 okisi tsinks)

Optika 1 Spektroskopiya, 1958, Vol 5, Nr 4, pp 415-422 (USSR)

The authors studled kinetlcs of photoluminesconce and cathodolumines cencs
of Cawoy, CAWO4, MgNOy, 2004, calio0, and 2n0. To study relaxation

of cathodoluminescence the euthors used the aumeter methed "

(Rofs 8, 9) with the following modifications:. (A) An electron

gan produced ., 2-~kaV elecirons sihich were used to bombard phosphor
samples deposited on chromjum plated copper. This copper plate was
ased to vary the sample gemperature from 20% o 300°C. (B) & spocisl
wide-band (2 to'107c/s) cathode-ray oscillograph w26 usad .

(c) Photomultipliers ased were of Sovieb (FBU-18, Sb-Cs type) ard
Gorman (A.E.G., 08 oxide type) origin. To measure photolumines cencs
rolaxation the authors used & "taumeter” (Ref 8) and the wide-band
cathode-ray oscillograph referred to above. The cathodoluminescencs
relaxation of caN0y4, CdHO4., UgNO,» yANOFY and Calic0y phosphors had
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50V/51-5-4-9/21
Kinetics of Luminescence of Certain Tungstates and of Zinc Oxide

the following coumon characteristies: (1) +the rise and decay curve?

of luminescence Were symmetrical; (2) the form of relaxation cuxve?
does not depend on the current densibty in the electron beal;
(3) at room temperaturs the relaxation curves are not of parsly
exponentiel nature. Fig 1 shows the decay curves for MgWO, (Fig le
gnd CaWo, (Fig 1b). Bach of these curves may be represented by tWe
exponential curves vhose time cons tants g do not 4iffor mach from tnad
apother. The valuss of the reluxation time & given in this paper &ra
the averages of the two values of ¥ obtained by fitting twe exponenbisds
o each decay curve. Dependence of & on temperabure is giver, for “he
five phosphors 1isted above, in Fig 2. Fig 3 gives tha gq_endences
of the relative brightness 1/150 end the relaxation time Tjtzo °%
semperature t. Igg 8nd £, denote the brightness and the relaxatict
time at 20°C, and Fig 3 deals with €aW0, and MgW0, only-. Relaxatior =7
photoluninescence sas also gtudied. Photoluminas cence ™S excited usl:y
& mercury lasp SVDSh-280 (365, 334 and 313 mp . For all the five
phos phors Jisted above tho following characteristics of photelurinesceacs
relaxation wore noteds (1) the rise and decay curves cf luminescenze

card 2/4 are symetrical and 87e of parely exponential mature jn & temperatura
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Kinetics of Luminescence of Certain Tungstates and of Zinc Oxide

range from -183°C to +100°G; (2) the form of the decay curves does
not depend on the intensity of excitation. Fig 4 gives the %(%t)

curves for photoluminescence of MgH04, ZnWO4, CdWO, and Callo0y.

In addition to the four tungstates and one molybdate listed above

the author studied two types of Zn0, which differed in their methods

of preparation and spectral and relaxation properties. 2Zn0 of typs 1
was prepared fram ZnS by oxidation at 800°C. Its photoluminescence
spectrum, excited by 365 mps is shown in Fig 5, curve 2. It was found
that the value of % in photoluminescence of Zn0 I was constant within
the range of temperatures from -1839C to +20°C and was equal to
1.25x'10"%ec. Curve 1 in Fig 5 represents electron~excited
cathodoluminescence of Zn0 I. The teuperature dependence of ‘&'/&‘20

axd I/Ip; for electron-excited Zn0 I is shown in Fig 6. The
cathodoluminescence ‘decay of 2n0 I consists of two processes:

(1) a fast exponential decay with ¢ = 1.26 x 10~6sec., and

(2) a slow non-exponential "tail™ with%¥ = 10~%sec. The valus of ¥
for +the expcnantial’part of the cathodoluminescence decay of Zn0 I does
not depend on the slectron beam density or electron energy. The
axponential ¥ remains constant on heating up to €0°C, and then it falls

e
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Kinetics of luminescence of Certain Tungstates and of Zinc Oxide

ASSOCIATION:

SUBHILTTED:
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reaching 4.5 x 10"7s0c at 220°C. Above 1459C the non-exponential

"tail" disappears completely. Tha second type of zinec oxide (ZnQ II)

is ‘obtained by reduction of Zn0 with lampblack above 1000°C. The
photoluminescence spectrum of Zn0 II is displaced towards lenger
wavelengths compared with the corresponding spectrum of Zn0 I. Ths
cathodolumines cence spectrum of Zn0 II possesses also an emlssion band

in the near ultraviolet (Refs 7, 12). X-ray diffraction showed that thse
lattices of Zn0 I and Zn0 II are identical. The differences betwsen

Zn0 I and Zn0 II lieiemly in the chamistry or topography of micre-defests.
There are 6 figures, 1 table and 15 references, 10 of which are Soviat,

2 Bnglish, 1 Dutch, 1 dmerlican and 1 translation.

Gosudars tvennyy opticheskiy institut im. 5.1I. Vavilova (State
Optical Institute imeni S.I, Vavilov).

Jamary 6, 1957
1. Tungsten compounds--Luminescence 2. Zinc oxide--Luminescence
3. Electron bombardment--Applications 4. Phosphors--Properties
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Tolstoy, N.A. and Shatilov, A.V.

TITLE
and Photo conductivity.

Relations (II.

CIA-RDP86-00513R001756120017-1

22 Bk

50V/51-5-5-14 /23

Formal Analysis of the Theory of Two-Btep Excitation of Phos phores cence
(Forual'nyy analiz teorii dvukhstupenchatogo
vozbuzhdeniya fosforestsentsii 4 fotoprovodimosti).
Relaksatsionnyys zavisimosti )

II. Relaxation

PSRIODICAL: Optika 1 §pektroskopiya, 1958, Vol 5, Nr 5, pp 590-600 (USSR)

In Part I (Ref 1) the authors considered steady-state rslations which

Rise

gun of exponential curves 1 and 2) and Fig ¢ which shows a non-nionotonic

Fig 3 illustrates relaxation Processes as functions
The paper is entirely theoretical.

Thers are

ABSTRAGT:
followad fromthe two step excitation thsory.
discusses relaxation relations which correspond to riss or decay of
phosphorescence and pho’coconductivity under excitation by square pulses
of light. It is assumed that dacay processes begin after reaching a
state of equilibrium undar the palse axcitation, and the rise processes
are taken to occur aftsr coaplats relaxation of +hs excited simtas.
curves are considered first and the Structure of one such curve is
shown in Fig 1.
decay of a light-sum.
of the excitation intensity,

Card 1/1

4 figures and 8 rafarences, 7 of which ares Soviet and 1 Polish.

1. Phosphore‘scence--‘]_‘heory 2. Photoconductivity—-Theory‘ 3. Photocon~

ductivity--Excitation
5. Phosphorescent decay

4. Phosphéirescent materials--Excitation
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AUTHOR: Tolstoy, N.4, SOV/51-6-1~29/30
\mm;gmmzﬁ*ﬁ?-" T ) .
TITLR: Optics at the Intsrnaticnal Gongress on Solid-State Physics

(Brussels, 1983).  (Optiia na e zhdunarod nom kongrese po fiziice
tverdogo tela (Bryvssels, 1988) )

PERIODICAL: Optika i Spektroskopiya, 1959, Vor 8, Nr 1, pp 124-12¢ (Ussr)

ABSTRACT:  1he International Congrese on So01i4 State Physics and its applications
to electronics and telecomminication wag held in Brussels between _,
2nd and 7th June, 1953, About 1000 participants apgd guests wore present
including the following Soviet 8cientista; V,y, Antonov-Romanowkiy,
B.M. Vul, D.N, Nasledov, 4.N, Terenin and y.4, Tolatoy, 265 papers were
presented at the Congress and the present roport deals only with some
of the papers on optice. fthe latter included a paper by
V.V, Antonov-Romanows kiy who revorted experiments on electroluminescence
of ZnS powdern npg 8ingle crygtals, -

-
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AUTHORS :

TITLE:

PERIODICAL

ABSTRACT:
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SOV/51-6-5-16/34

To\lst_oy, N.A, and Tkachuk, 4,4,

—_—
Studies of the Spectral Distribution of the Luminescence Decay Time
of Ruby, by the Pulse faumeter Method |izsledovaniye spektral'ncgo
raspredeleniys vremeni zetukhaniya svecheniya rubina metodom
immltsnogo taumetra)

Optika i Spektroskopiys, 1959, Vol 5, ¥r 5, pp 652-664 (USSR)
Luminescence of raby (Alplz-Cr), origirnally thought to be rather simple
{(Refs 1, 2), was recently shown to tehavs in & complex fashion

(Refs 3-5). Farther experimental work is noted on this substancs.

The vresent paper reports studies of the emission-wavelength
dapendence of the decay constant ¢ ("the relaxation spactrum") of mty
using the pulse t8 ‘eter method (Ref 6). Fig 1 shows a taumeter with a
ruilse lamp IS-50 ‘), in Fig 1) This instrument is capable of measuring
decay constants b.+ieen 1072 and 2 x 1079 sec ~1th an error of 5%,

The exciting light (340-500 mp) from the lamz ). was focused by a quartz
condenser K; on to a sample 0. Soms of this .L.ight was 8- ‘ttered by the
condenser surfaces and reached a photomultiplier FEU-1 ¥ ). the
signal from this multirlier was passed tnroughan R-I ~ir.ait (the taumeter
vroper), was amplified and applied to ths X-plates of a c.r.o. 50-7

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1"
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“I/51-6-5-16/34
Studies of the Spectral Distribution of the luminescenze Decay Time 3£ Ruby,
by the Pulse Taumeter Method :

(£.0. in Fig 1). Luminescert lizht was focused by & toeond quartz

condenser Ko on to the entry slit of a monochromater fittgd with &

diffraction grating (€00 linss/ms, linoar dispersion 6.5 A/mn,. inmines-

cence which emer;ed through the exit 51it of the monochromator wus

focuged by & lens L, on to A gecond photomultiplier FEU-2 (F ;) vhose

signal was amplified and nppliad to trhe Y-plates of the c.:.0.

leasurement of T took loss than 1 min {for dstaile soe Tolstoy, Ref 6).

Six samples of ruby wore studied in whieh tne amsunt of chromium

varied from 0.05 to 2.30% Iwo seriss of meacuranents were made. In

: the first series the lumiizescencs spectrum of ruby w2s recorded by

. means of a pulse lamp and an oscillngraph and thea the value of ¥ was
found for each line or baad of sufficient intensity. These measurenents
vere carried out &t -183 and +20°C. The results obiained (® varisd from

P 0.3 to 5.6 sec) are given in a table on p €61 amd in Fig 2. tThe latter
figure shows the Lwninescsnce and vrelaxation” spestra at -193 end +20°C

for threa samples with £.¢5, €.35 and 2.45% of shremjum. In the secend

sories of experiments tho tenperatire dapendences nf v Wero meagured

in the region from 80 to S00°K for the strongest iines or bands.

Simultanecusly, the temperatura dependennas of the emission brightness

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1"
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Studies of the Srectral Uistritution of the Luzinestsnce Degea:
by the Pulse taumeter Method ‘

SUBMITTED :
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of these lines or bands wers clbtainai. It yac founa that (1) ruty can
have 7 to 3 different desay constants at vario:s anission mvalanéths
from 690 to 800 mu and (2) ~oncentration of chromium affects stro.gly
not only tne absolute value L% (which inorenses with Inereass of fc:)}‘c
amount of Cr} tut also the temparature dependencs of ¥ ic the x‘agiox;
8C~300°K.  The exporiments described hors illustrate tho possibilitlses
of tiho 2ulse taumater and show that raby has an intaresting ':r:1; un’mr;m
&5 yet, mecherism of energy transfsr betwesn emiscinn cantres .. I

r
7.7 .oKraytser took part in measurements. There ars 3 figaras, 1 table
erd ¢ references, & of which are Seviet, £ Bnglisa and l.G—eman.

May 26, 1958
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24(4), 24(6)

Tolstoy, N.A. SOV/51-6-5-17/34

Formal Analysis of the lheory of Two-Step Excitation of Phosphorescence

and Photoconductivity. (Formaltnyy analiz teorii dvukhstupenchatogo
vozbuzhdenlya fosforestsentsii i fotoprovodimosti). III. Comparison
of the Theory with Experiment (ZnS—Cu Bmission). ((III. Sravneniye
toorii 8 opytom (svecheniye ZuS-Cu) )).

Optika i Spektreskopiya, 1959, Vol 6, Nr 5, pp 665-671 (USSR,

The author and Shatilov discussed in preceding vapers the possibility
of two-step excitation of sulphide phosphors {Ref 1) and gave a formal
analysis of the steady-state (Part I, Ref 2) and relaxation (Part II,
Ref 3) processes in the two-step theory. The present paper describes

& comparison of the two-step theory with the experimentally dutermined
steady-state and relaxation properties of 2nS-Cu. Itvas found that the
values of the parameters which lead to agreement batwoon the theory and
experiment were the same for the steady-state and relaxition properties.
The steady-state emission and the initial stages of phosphorescence

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1"
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5QV/51-6-5-17/34
Formal Analysis of the Theory of Iwo-Step Excitation of Phosphorescence and
Photoconductivity

decay of ZnS-Cu phosphors are essentially " ps eud omonomolecular"
processes, while the later stages of the afterglow suggest a
"yimolecular” mechanism. ‘there are 2 figures and 10 reforences,
9 of which are Soviet and 1 French.

SUBMITTED: lLay 9, 1958
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TOLSTOY, M. A., Doc Phys-Math Sei (aiss) -- "New methods and results of
PN 3 . .

) vity". Leninzrad, 19€0.
gzating the kinetics of luminescence and photoconductivity IL~ninzrad,

32 pp (State Order of Lenin Optical Inst im S. I. Vavilov), 200 copies

(KL, Mo 14, 1960, 125)
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AUTHORS : ?olstoz! N.A. and Ryskin,Eﬁ?i{339l \ \
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TITLE: Superlinearity in the Luminescence¢;nd Photo-conductivity
Phenomena and the Rose-Bube Theory

PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2,
; pp 272 - 274 (USSR)

ABSTRAGT: Experimental evidence indicating simultaneous superlinear
- dependence of luminescence and photo-conductivity on the
excitation intensity E (Ref 1) makes it desirable to
attempt a unified treatment of these phenomena. Since
explanation of the superlinearity in photo-conductivity
is easier, we shall consider it first. The change in
photo-conductivity qubo is given by:

Adoo ~s EBTu (1)

where $ is the quantum yield of electrons to the

-conduction band, " is the carrier lifetime in the

conduction band and u is the electron mobility.

To explain the phenomenon of superlinearity it is necessary
Cardl/3 to assume that at least one of the three quantities q//

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1"
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Superlinearity in the Luminegcence andEBg%égag%nductivity Phenomena
and the Rose-~Bube Theory

. B, 7 or u rises with increase of E . Rose (Ref 5)
and Bube (Ref 6) suggested that “¥ rises with E .
From Rose and Bube's theory it follows that the initial
rate of fall of the photo—conductivity should be strictly
proportional to the excitation intensity E , i.e

Aot (0) ~ E (2) .

To check Eq (2) the present authors carried out experiments
on superlinear photo-resistors pased on CdaS. The authors
used the electrical differentiation method described by
Tolstoy (Ref 8). Light was modulated by interrupting
focused light beams with bullets from small-bore rifles.
The differentiated signal was recorded photographically
by means of a pulse oscillograph (detailed description of
the experiments will be given in a later communication).
It was found that Eq (2) is not obeyed at all, that the
dependence of A g'(0) on E is superlinear and that
T(E) decreases slowly with rise of E . These results
show that the main assumptions of the Rose-Bube theory are
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Superlinearity in the Luminescence and Bﬁg%égég%ductivity Phenomena
and the Rose-Bube Theory

erroneous. On the other hand the results are in good
agreenient with the main ideas of the two-step theory
(Refs 3,4) which assumes a rise of the gquantum yvield B
with E . There are 9 references, 6 of which are Soviet

and 3 English.
July 10, 1958 q//
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TEACHUE, A.M,; TOLSTOY, K.A.
P
Luminescence of ethanolamine compounds of platinum, Opt. i spektr.
9 no,2:261~264 Ag 160. (MIRA 13:8)
(Iuminescence) (Platinum compounds)
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Hinth Conference on Luminescence (crystal phosphors). Opt. 1 spektr.

02 2 "2 '60. (uIRA 13 8)
9 mo 7-219 de (Iuminescence-—%ngreaaea)
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26. /512
AUTHORS: Sokolov, V.A, and Tolntozg N.A.

\
TITLE: Lumin.sc.nc§78f Thellium Chloride WW

PERIODICAL: Optila i spektroskopiya, 1960, Vol. 9, No. 3, pp. 421-423

TEXT: The authors investigated luminescence of thallium chloride monocrystals
in an atmosphere of pure helium. Monocrystals were grown by & modified

= Stockbarger method in sealed Pyrex ampoules. The initial powder (used to grow

: monocrystals) wAS roi:rystallizod twice in very pure distilled water and heated

in vacuum for 3-4 hours at 200-2200¢. Test samples of 1.5 x 10 x 15mm
dimensions and 100 g weight were cut from monocrystals. They were polished
with a piece of flannel soaked in an aqueous solution of thallium chloride and
dried in vacuum for 2-3 hours at 110°C. Preparation of the samples was carried
out using exclusively red 11lumination (A > 600 mp). Luminescence was axcited
with & mercury line of A = 365 mp from an SVDSh-260 lamp. A monochromator UM-2
was used and the spectrzl distribution of intensity was recorded with a
photomultiplier FBU-22 and a microammeter M-96. During measurements the samples
were kept in an atmosphere of pure helium and all heat treatments were carried

card 1/2
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Luminescence of Thallium Chloride

out in darkness, The following results were obtained. Blue luminescence

(6 55 mp wide bapd at 460 mu; Fig. a, curve 1) was observed in pure crystals.
It was due to structural defects whose density depended on thermal history

of the crystals. A band with a maximum at 620 my (Fig. 6, curve 1) was
produced by plastic deformation. A band with & maximum at 740 mp 2ppeared
after heating in dry pure helium (1-10 mm Hg) at 250-350°C; 1t was due to

1oss of chlorine. Illumination with ultraviolet light (365 mp) above -150°C
reduced luminescence intensity (Fig. a, curve 2) in contrast to heating in
darkness which intensified luminescence. This contradicte conclusions reported
by Vysochanekiy (Refs. 3, 4). Recovery of the ability to luminesce of samples
de-excited by ultraviolet illumination occurred probably due to decomposition
of quenching centres by heating in darkness. Continuation of this work will be
reported later. There are 2 figures and 7 referencess 2 Soviet, 3 Bnglish,

1 German and 1 translation into Russian.

SUBMITTBD: April 16, 1960
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TOLSTOY, N.A.; LYU SHUN'-FU [Liu 8bun-fu)

-_\‘\__ﬂ
Belaxation spectrum of cyanite. Opt. i spektr. 9 no. 6:787-
790 D 60, (MIRA 1b4:1)

(X¥yanite-~Bpectra)
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TOLSTOY 5 N.A.; TEACHUK, A.M.; EYSKIN, A.I.

Flare lmminescence. Part 3: Effect of the intensity of exciting
and de-exciting light. Opt. i spektr, 10 no.2:220-224 7 'é1,

(MIRA 14:2)
(Luminescence) :
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9.4160 5/048/61/025/003,025/547 i
2¢/.3500 (137,438, /355>) B104/B214
AUTHORS: Tolstoy, N. A. and Sokolov, R. A.
TITLE: .Luminescence of thallium chloride single crystals

PERICDICAL: Izvestiye Akademii nauk SSSR. Seriya fizicheskaya,
v. 25; no. 3 1961, 375-376

PEXT: This paper was read at the Ninth Conference on Luminescence if
(Crystal Phosphors) held in Kiyev from June 20 to June 25, 1960. The
spectral composition and the intensity of luminescence of singlse

crystals of thallium chloride were studied after different treatments

of the crystals which were bred by the authors themselves. The lumines-~
cence was excited by light of wavelength 365 mp at the temperature of
liquid nitrogen; the neasurement of the specimens was done in a helium
atmosphere. It turned out that thallium chloride has three luminescence
bands: 1) a blue band with the meximum at about 460 mp (Fig. 1, Curve 1)
2) an orange band with the meximum near 620 mau ; 3) a dark-red band with
the maximum at 740 ma . The blue band appears immediately after breeding;
the orange band appears after plastic deformation (Fig. 1, Curve 2),

card 1/4
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and the dark-red band after a heat treatment of the specimens in a pure

He atmosphere (Fig. 1, Curve 3). Long exposurgto ultraviolet iight

(2 = 365 mﬂ.) at temperatures lower than -150"C did not lead to any
remrckadie change in luminesoence. At higher temperatures, the intenaity

of the whole spectrum decreased. In this cvaso, the blue luminescence was
extinguished more quickly than the luminescence of longer wavelengths

(Fig. 1, Curve 4)., Measurements of the intensity of luminescence I in the
maximum of the blue band as a function of the time of exposure to light

of wavelength 365 muM showed that I decreases hyperbolically with an '
increase of t according to the rule I = IO/(1+At)q Here, I  1is the

initial intensity and A a constant depending on the temperature and in-
tensity of irradiation. By a parallel measurement of the light trans-
mittance of the Hg line with A = 436m};, it was found that in this spec-
tral range the transmittance after the exposure does not change markedly
(Fig. 2). Therefore, the weakening of the observed luminescence cannot be
explained ag a "filter effect". The decrease of intensity on exposure

ls a reversible process: By aging the exposed specimen in the dark, lu-
minescence is restored almost completely. The restoration of luminescence

Card 2/4
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is accelerated at higher temperatures. It can be assumed that the lattice
defects are the centers of blue juminescence. The orange luminescence
band with its maximum near 620 mpe results from mechanical defects (dis-
locations); this egrees with assumptions made in other paper. The
dark-red band is evidently caused by the impoverishment of the crystals

in chlorine. Possibly an electron from the escaped chlorine atom fills
this place and forms en P-center. There are 2 figures and 3 references:

1 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English-langiage

publication reads as follows: BRandall I. T.. Trans. Fara ay Soc.y 39
6 (1939). ] .
<
S .
N r
g
.§ =
| Nl ;
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Legend to Fig. 1: Luminescence
speotrum of thellium chloride
after different treatments of the
crystal.
Legend to Fig. 2: Change of the
luminescence spectrum and the
transmission spectrum of the Hg
line with A = 436 mm at the )
temperature of liquid nitrogen afte
exposing the crystal to light of
wavelength 365 mu at room tempera-
ture. 1) Before exposure; 2) After
exposure for 5 seconds; 3) After
. g further exposure for 5 seconds;
3 ", 4) After still another exposure
: - for 5 seconds.
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AUTHORS: Tolstoy, N. A., Tkachuk, A. ¥., Sokolov, V. 4.,
Burlekov, A. V., Ryskin, A. I., Mansurova, Z. S., and
Yepifanov, M. V.

TITLE: Flash-heating of 7ZnS-phosphors and concurrence of
luminescence bands

PERIODICAL: Tzvestiya Akedemii nauk §SSR. Seriys fizicheskaya,
v. 25, no. 3, 1961, 399-405

TEXT: This paper was presented at the 9th conference on luminescenn?
(crystal phOSphors), Kiyev, June 20 tc 25, 1960. Flash nesting of phos-
phors is related to an accumulation of electrons cr holes which occurs =h

the interval between two excitations. Procecding from the scheme suggested
by Schén and Klasens the authors discuss the processes scourring fa bl
connection with the aid of the scheme shown in Fig. 1. They =xplain the
£illing of the blue and red luminescence centers with holes in the case f
steady excitation. They also discuss the mechanism of flash heating wnich
leads to the concurrence of blue and red bands which had besn descrilied

[ ]
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these considerations the

suthors study the depeundence of the steady luminescence nf short-wave
vands on the intensity of the exciting light at different temperatures.
Fig. 1 graphically shows the results obtained for different temperaiures.
In Fig. 1a which holds for very low temperatures, the intensity of red

luminescence 1is represented as a linear function of energy. Pig. b whi
approximataly holds for room temperature shows that red luminescenc? has

one constant component and one component depending linearly on E. For some
tens of degrees (Fig- 1¢) the intensity of the red luminescence dep2nds
elready nqnlinearly on £. It becomes linear again only in the range of
1009C. This characteristic dependence of luminescence oi the intensity cf
the exciting light at different temperatures 1is essentially explained by
the filling of the first and second localization level which depends on
temperature and intensity. Fig. 3 shows experimental results. Tt could
be demonstrated already earlier that the curves of flash heating of the
b1~ and red bands are opposite i.e., if one hole migrates off a blue

center, a loss of a "blue quantum" occurs,
a red center, a '"red quantum" is emittad.

if, however, & hole migrates to
As could be proven, this

process is specific and does not always apply. The experimental results
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s

ﬂ*wown in Fig. 4 clearly show & parallelism. In the phuSnhors studiszd hesc
red and blue luminescence occur "additively" and "concurrently". There
are 5 figures and 9 references: 7 Sovietv-bloc and 2 non-Soviet-bloc.

.

Legend to Fig. 1: 1) oconduction

band 2) electron adhesion level o ) asnnasn 391
. 3) red centers 4) blue centers. : ' 3 .
irs ' 4, -
A1dand dehile izvei: of first ‘ L‘,MM _ ﬂ'.ﬂmtmn‘nnm ,
and second localization. : _
. : 2~4;', 0

l‘i‘j"’l . \;\
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Legend to.Fig. 2: theoreticel dependence of steady luminescence of the
longswm'e bands on the intenaity of exoiting 1ight.
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Lagend fo Fig. 3: Exporiment'al dependence of steady luminescernce ¢f the
lgqng-wavev bands on the intensity. of exciting light &) 2ZnS-Xn phosohor
(7.5-107% &/g M) &) ZnS-Ag, N vhosphor (5-
. . , o ;

- .
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AUTHORS : Tolstoy, N.A., Shun-fu, Lyu, Lapidus, M.Ye.
. ’;_/f""’""" e
TITLE: “Luminescence kinetics of chromium luminophors

III. Ruby, Part I, Luminescence spectra and
relaxation spectra, effect of chromium concentration
and thickness

PERIODICAL: Optika i spektroskopiya, V.13, no.2, 1962, 242-249

TEXT: Using high purity (less than 0.001% heavy metals
contaminants) alumina as starting material, the authors prepared
polycrystalline samples of synthetic rubies in order to include
high concentration (8% Crg03) of chromium. The samples were baked
at 1250 to 1300°C for 2.5 hours without any substantial loss of
chromium. The luminescence’apectra.investigated on the above
samples at -180°C gave broadly the same results as those
previously given by A.L.Schawlow, p.L.Wood and A.M.Clogston

(Phys. Rev, Lett., no.3, 1959, 271). Relative to the R-line

long wavelength part of the luminescence spectrum was found to¢ be
connected partly with the luminescence of the interacting pairs of
chromium ions ndimers", and partly due +o luminescence of groups
of more than two ions tpolymers". The relative intensity of the
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dimeric and polymeric luminescence depended in a superlinear way
on the concentration of chromium - for the polymeric luminescence
(diffused IR band) the superlinearity was expressed much more . .
sharply than for the dimeric. A particglarly great role was i
played by the reabsorptive phenomena which deform the relaxation -
as well as the luminescence spectra when insufficiently thin
samples were used. It was also found that not only did the
relative intensity increass towards the long wavelengthis with the
concentration of Cr and the finite thickness of the sample but also
the ratio of the Rj/Rg of the principal doublet depended on the
thickness of the sample.- The relaxation luminescence spectra of V(
fine powdered synthetic rubies without and with additions of Cr203

" panging from 0,055 to 8% wt, and observed at -180 and 20°C, made
the ,authors conclude that it is possible to isolate 6 groups of
lines and bands with different quenching times * and that these
groups agree suBstantially with the data givon previoualy
Optika 1 spektroskopiya, no.5, 1959, 659) . in additional series
of experiments it was also confirmed that the intensity of
luminescence was linearly dependent on the intensity of
excitation 'E and that there was no dependence of relaxation |
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AUTHORS. Tolﬁtoy, He Aoy OBiPOV’ B. S.» and Fomin, Ge A
e
TITLE Change in sign of the photo-emf of cuprous oxide
PERIODICAL:  Fizika tverdogo tela, V. 4, nO. 7, 1962, 1966-1967
TEXT: The change in sign of the photo-emf of Cu20 was detected by using ;7L

the pulsed capacitor‘method. The advantage of this method lies in the
fact that the photo-emf can be regarded as resulting from & single
excitation of the substance by single pulses in the absence of a residual
excited state. The existence of a residual excitation is particularly
marked at low temperatures. At rToom temperature, Cuzo has a p~type

photo-emf which decreases continuously with dropping temperature. An
n-type photo-enf appears between -40 and -80°C and increases rapidly with
decreasing temperature. At -180°¢, the pulse of the n-type photo-emf is
10 to 20 times stronger than that of the p-type photo-emf,'and 2 to

5 times 8
p-type pu
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Change in sign of the photo-emf ... B176/B

same time. The relation between the amplitudes of the p- and n-type

photo-emf depends on the wavelength of the exciting light. At room ,Etg
temperature and in red or UV light only an n«type photo-emf exiats:. ' 67L"

ASSOCIATION: GCosudarstvennyy opticheskiy institut im. S. I. Vavilova
Leningrad (State Optical Institute imeni 8. V..Vavilov,

Leningrad)

SUBMITTED: March 21, 1?62

DB i e
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TOLSTOY, N.A.; KHIL'KO, G,I.; RYSKIN, A.I.; TRUSOV, A.A,
L L o ]

Relation batwWeen luminescent and photoelectric phenomena
in ZnS-Mn. Fiz. tver, tela 4 no,11:3177-3184, N '€,
- "(MIRA 15:12)
1, Gosudarstvennyy opticheskiy institut imeni
S.1I. Vavilova, Lemnpad.
(Luminagcent substances)

(Photoelectrioity)
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] : . E132/E460
- AUTHOR: Sokolov, V.A.,.Tolstoy, N.A.
TITLE: Single crystals of the Eali&és of thallium and

certain of their properties

PERIODICAL: Kristallografiya, v.7, no.3, 1962, 389-393

D. Stockbarger's method (J. Opt. Soc. Amer., V.39, 1949, 731).
The crystals were grown in sealed pyrex glass ampules, the
materials having been outgassed under vacuum at 170 to 200°C for
4 to 5 hours. A diagram of the apparatus is given. Their
luminescence properties were studied. It was found that short
wavelength luminescence is a property of these -compounds in the
crystalline state when the number of defects is a minimum,

Long wavelength luminescence is connected with the presence of
mechanical defects and an increase at the long wavelength end of
the spectrum is accompanied by a decrease at the other end.

The luminescence was measured at liquid nitrogen temperature after

TEXT: Crystals of specially pure T1Cl and T1Br were grown by JP

annealing at 250°C. There are 6 figures.
SUBMITTED: June 9, 1961
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Luminescence kinetics of chromium luminescents

1I. Gallium oxide: relaxation spectra, reabsorption

PERIODICAL: Optika 1 spektroskopiya, v.13, no.l, 1962, 112-117

TEXT:

Data‘are derived on relaxation spectra. of gallium oxide

activated with chromium at different concentrations of chromium

and at different temperatures.
relaxation time 7T

concentrations T docreases;
for wavelengths of 658.6 to 731 mp.

of concentration of Crp0s3 for values up

Tt is shown that at -180°C the
is'indcpcndent of the concentration o< Cro0s
up to values o 0.7% (% =2.0 x 1072 seC) . - :
at 3.0% Crg03 < = 0.04% x 1077 sec vx
: 2 )
At 20°¢, 7

For. higher

is independent
to 1% (7 ==0.14 x 10”2 sec)

and falls to a value of 0.03 x 1077 seéc for 3,0% Crg03. The

variation of T
concentrations of Crg0s3

with temperature practically poincides for all
up to 1§ and as the above figures shov

there is practically no dependence on temperature for 3% CrgOg.
The connection between spectral and relaxation laws in GagO3-Cr
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Luminescence kinetics ... EO039/E420

is discussed. ~ Reabsorption effects are examined by making )(
measurements on samples of thickness 50 to 701 and 120 to 2604 . ¢
It is shown that for concentrations of up to 0.3% Crz03 the value

of 1T is practically unaffected, but for concentrations of

1 to 3% Crp03 the value of T is = 30% greater for the thicker
samples. In the latter case the relaxation spectrum.is also

changed, It is suggested that work ig necessary on very thin

samples in order to obtain undistorted spectral and relaxation data.
There are 2 figures and 1 table.

SUBMITTED: April 29, 1961
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AUTHORS : Tolstoy, N.A iu Shun-fu
ium activated alkali and alkali

TITLE: Relaxation spectra. of urani
earth metal fluorides

»

PERTODICAL: optika i spoktroskopiya, v.13, no.l, 1962, 107-111

TEXT: Preliminary data on relaxation spectra are detormined for
CaFo-U, - SrFa-U and BaFa-U and also single crystals of LiF-U
and NaF-U by means of a pulse technique and compared with normal
luminescence spectra. It is shown that the rare earth fluorides
activated with uranium MeFo-U deCQYJat:differént ratés’atrdifferent
parts of the spectrum. For CaFo-U at -175°C there are three
relaxation times E : 1.8 x 10-%, 2.3 x 10-% and ’ W
(2.8 to 2.9) x 107° sec. At room temperature

tr = (0.9 to 1.0) x 10-% sec for the whole spectrum. For SrFa-U
at -178°C there are two values of T3 (2.0 to ?.2) x 10-% and

(2.5 to. 2.6) x 107" sec. At room temperature the luminescence

of SrFg-U is strongly quenched 7T £ 10-5 sec. For BaFgo-U
Card 1/2
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Relaxation spectra ... ] E039/E420
at -180°C there are four values of T and at room temperature
the luminescence is completely quenched. In general, the )(

long wavelength luminescence decays more slowly than the short
wavelength, Tn the case of LiF-U and NaF-U the difference in
values of T is more significant than for the MeFo~U group.

For LiF-U, 1t ~varies by a factor of 4 and in NaF=-U by a factor -
of 10. As before, the long wavelength luminescence decays morxe
slowly than the short wavelength. At concentrations of uranium
of 10-% g/g eq. the relaxation of nearly all the spectral lines
is practically exponential and as the uranium concentration is
increased the relaxation deviates from the exponential.

This paper was praesented at the 9th Conference on Luminescence
at Kiyev (July 1960). : .
There are 2 figures and 1 table.

SUBMITTED: April 29, 1961
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N.A., Liu Shun-fu
£ chromium 1uminophors.

AUTHORS : Tolstoy,

TITLE: Kinetics of glow ©O
1. Gallium oxide. 1lst part.
Method: Temperature and concentration de

glow spectra
pgkt}oskopiya,

pendence of

v.12, no.b, 1962, 738-745

itiated a broad study of relaxation spectra
ctivated with Cr. The present work

is devoted to Ga03%. The glow spectra were obtained by the
excitation of the samples with an impulse source in the~u1traviolet
(> 330 millimicrons) and visible region. Samples of Ga203-Cr in

a powdered form were prepared by Foster-stumpf method
Chem. S0C., v.73%, 1951, 1590) with Cr concentrations of 0.01,
0.03, 0.1, 0.5, 0.6, 1 and 3%, It was shown that x-Ga203:Cr

does not glow when subjected to photo- oOF cathode-excitation,
whilst B—Ga203'Cr gives a pright glow with spectrum lines )
agreeing completely with th utschbein. It was
thus shown that Deutschbein's isomor je is not correct

Card 1/2
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. for B-Gap03. Spectra of the samples with 0,03, 0.3% Cr are
practically the same and are characterized by the main doublet with
components 'Ry (696 mp) and Rp (688 my), In the samples
containing 0.6% Cr, two additional lines appear at 696.8 and 698. 3Nh
The intensity of these lines increases rapidly with the
concentration of Cr. A very characteristic property of the
samples containing 3% Cr is the appearance at -180°C of a bright
diffuse glow in the infrared part of the spectrum, The glow
spectra becomes more diffuse with the increasing temperature and
the maxima of the lines shift towards the longer wavelengths.

The total glow at room temperature is, if anythlng, stronger than
it is at the lower temperature, Heating to 160°C of the samples
with 1% Cr showed no quenching effect but the longer-wave and
antistoke regions of the spectra became more intense at the cost

of the glow in the region of the main doublet, Thus the long-wave
glow is thermally activated. There are 7 figures and 1 table,.

SUBMITTED: April 29, 1961
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AUTHORS : Tolstoy, N.A. anqmyepifanov, M.V.

TITLE: K’EGE?II;;;”;;;;Ee of modulated light for-a pulse

taumeter
PERIODICAL: Optika.i spektroskopiya, v.13, no.2, 1962, 291-294

TEXT: The authors describe ‘a multilamp modulator. Sixty
pulsed lamps of type M®K-120 (IFK-120) are arranged on the
periphery of a disc which revolves with an angular velocity of

10 r.p.m. Each lamp gives rise to a flash each time it passes
through the focus of the parabolic quartz condenser. “‘This is
equivalent to a source of light producing 10 pulses/sec. Each of
the lamps remains inactive for 6 sec after producing the flash,
which corresponds to the normal single-shot operating conditions.
The lamps are fired by discharging 1300 uF capacitors through them,
the capacitors being charged by a germanium rectifier to 300 V
each. The capacitors rotate together with the lamps and contact
is made through special brushes. Provision is made for ‘the
adjustment of the "phase" of the rotating disc, i.e. the position

Card 1/2 .
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of the lamps relativ : ' - ‘
. are 2 flsuf'es. : e to the °Pticé} axis ?f the condenser. There 1)/

i

'SUBMITTED: March 6 1962
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| ABSTRACT: The aut:hors have analyzed tw

lof luminescence in thallium chloride,

S, 553,
iThe red emission band is considered ©

. [The second, by As Ss Vy#sochanskiy (Kand, diss., Odessa,
e band to electronic transition in single

and the red band to thallium atoms entering ,
£ experiments were performed in which the’ Lo
are studied independently on thallium chloride in . {- -,

§el957), attributes the blue luminescenc
hyperstoichiometric thallium atoms,
{the colloidial state. Several sets o

ieffects of water, Clp, and T}
A
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The first, by He
ation of T1C1 to microquantities

{ activator of blue luminescence.
o be the result of a mechanical defect. i

_ 1953) attributes blue radi
| of water in a TICl specimen playing the role o
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o '. " vacuum, The results refute all above theories except. the red band aasumption of |
"1 Gobrecht and Baker, which is atbribut.ed to defects in.the crysbal structure,
Orig, art, hasz 1 figures, .

‘| ASSOCIATIONs none

_ A , S
- | SUBAITTED: 23May62 DATE ACQ:s 19May63 . o ENCLs 00 -
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MR . auTHORS: Ryfskin, A. I 4;Tolstoy; W

chenisn:

n:

i e , s . .
. TITLE: Excitation en 2nS-¥n_ phosphors 0> :

8 SoURCE: Optika i spoktroskopiya;. sbor .
L, - . Moscow, Tzd-vo AN SSSR, 1963, _257-2§0 : s i

i gbornik statey. ‘v‘fl '13‘ Lyuminestsentsiya.
" .. TOPIC TAGS: excitation, jnteraction, dipole trangition, orange band, absorption -
N . 1

- I'ABSTRACT: The energy transfer process of Mn2' ions in ZnS-Mn has been studied. :

‘i The assumption is made that ab low . temperatures this ‘excltation energy, occurs in:

“.!blue centers (spots) lying on tte periphery of jnteraction with the Mn * jons.
“The radiua of this interaction, Ry, is designated as the ratio of ovange band in~" |

. . tensity (procuced by Un2* ionss £6 the integrated light intensity. Values of B | .

© . are tabulated for various arnealed phosphor specimens. It is shown that dipole~ = i
" dipole energy transitions between blue centers exists only in a region of 2&. :

+ -, Apart from dipole-dipole energy transitions, probability of interchange transi-
‘i ¢ions deperds on the extent of blue centers; large magnitudes of the latter being
. compensated for by small magnitude, overlapping, integrated spectra of radiation
“and absorption. . A calculation is made of the distance R between blue centers and

“Card 1/2 L

APPR :
OVED FOR RELEASE: 07/16/2001  CIA-RDP86-00513R001756120017-1"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1 )

SN SRR SRR GRRANTREONY RS RI T A A S R RS R
SRR BT o e B 1 TN G Y S MR 54-’3;"-;1:;1‘:&_.::«:-.‘r.,-z:w.‘-&,,,rk AR, ww a5 :__

R

L w1~ e
[ ACCESSION NR: . AT3002230 : : 5

Fblue center concentration in ZnS, It is found tht contacting blue centers (lR:&Zh.K)f. i E
" start at a concentration level C = 0.3%. The authors contend that a large concen- : .
" itration of blue centers is necessary to allow interchange interactions to occur.
. . Orig. art. has: 2 tables, : ' R ' . SR
:~.', , KSSOQIATION: none 4 '_ :
© - SUBMITTED: 20Juné2’ !'nm‘s ACQr May63 ' oL oo
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| PERIODICAL: Optika i spektroskopiya, v.14, no.1, 1963, 49-56

"; TEXT Data are presented on the temperature and concentraiiﬁn;

© were made on samples .l00 p thick, At -180 °C and for 0.1% Cr ‘the 7\
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) E039/E120
AUTHORS § Tolstoy, N.As, and Liu Shun-fu
TITLEzi Luminescence kinetics of chromium luminophors,

V. Beryllium spinel activated with chromium

dependence of the luminescence and relaxation spectra of berylligy_Lf'
spinel activated by chromium. BeAlpoy - Cr is prepared in_powder |°
form with“contﬁﬁfFafiﬁnsibf*o.17”0;5’and 1% Cr, and measurements .

main doublet is observed, also the 682.3 mp line and the weak
697.7 mp N line. For the 0.5% Cr sample the intensity of the
N line is sharply increéased and on both sides of it a series of
new lines appear. At l)% Cr the intensity of the N and other -

.. secondary lines is incéeased again, = There are three basic parts'}fi.fiﬁ

to the spectra at low temperatures: a) the main doublet radiated -
from separate Cr centres - "monomers'; b) N-lines and other lines
from 682.3 to 743.1 my resulting from the "dimer® form of Cr ions{
and ¢) infrared bands depending on the "polymer" form of Cr U S

e e e e e .__.i,j.;._m_:u“- R

4 .
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Lumlnescenco kinetxcs of chromlum.. L039/312°

" centres. ‘At 20 °C the speqtra have a different form; flrstly. on .
the short wavelength sideof the doublet is a well developed anti-

. i Stokes region; secondly.nthe long wavelength part loses its sharp -

- structure; -and, thlrdly.,the concentration veriation is quite
different from that at -140 °c. An examination of relaxation

., spectra at =-180 °c shows fhat the most characteristic feature in .

-+ a number of cases is the pop-exponential relaxation law.: The.

- ' interpretation of these dependences is based on a.comparison of i
T the different nature of the luminescence. centrea responsible £or fg
.:f?fthe different parts of the radiated spectra..J;s; SUPRRD RS B

{x~There are 4 figures and 2 tables.- S UV

i SUBMITTED: " November 11;’ 1962
S
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f-ETITLE: Some manifestations of the fon-molecular eéxcitation L

; mmechanism of platinocyanides _ ; }
PERIODICAL; Optika i 8pektroskopiya, v, 1%, no.1, 1963, 163-165 R

-TEXT: Platinocyanides excited at. liquid nitrogen temperatureﬁf
- and Subsequently heateq at 0.6 deg/sec attain maximum thermo- - e
Rfluminescence at ~120 °k, The .éstimated depth of level ig derived | Y
. from the formula; s . : ‘ .fL~6%'ﬁ

.'iThe dependence of relaxation time T on the intenaity of A
.excitation is investigated. Using the mechanical ultra-taumeter,
- method it was foung that 1t does not depend ‘om g, By using the
“pulsed Ultra-taumeter method (i,e, with a pulsed ultraviolet lamp
T UC-3 (IS-3)).an excitation density of 1917 quanta/cm2 jg attained, -

“In this cage in the "normal" regime of excitation « ‘¥ maing .-
N 1 . . " . .’ } ) n v_’ . ; . -

{
cr

~/{Card 173
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- Some manifestations of the Koo /E130

. constant byt on increasing the excitation ‘den‘sity to maximum ¢
" begins to decrease with incréase in g, - The vealue of 1 differs
.+ by 25-30% for different Salts. The decreage in "t with increase
. din g ‘occurs at room temperdture ag well as 'gt‘,‘liquid nitrogen
. ";‘,_"-;f:e:npexfature. " The absence ¢f photoconductivit'y"and Photo-e,nm, r,

118 typical for Pure monomoXecular mechanisms,l’ ‘-Photoelect;-ic effects ‘

[ “hole effects are observed. " These effocts clearly shoy the
. monomolecular mechanism or *excitation and.relaxation in
'f;;platinocyanidyes. S N .

o P

There is 1 tabie, I A KA

fsUBMiTrsnxquply'a, 1962 ' T
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¢ Table ,!
omposition of =T
. of salt Tmax' °c 6, °c 1 v, ov i
Li, [Pt(cn)["].zmao YV e
Li, [Pt( 1 - .| 29 0.05
2 PELCN), T -xh 0 -1 : |
X 2 , 52 29 0.04 ’ o
> [Pt(cn)q].gm‘?o 58 | sg | o R
Ba [Pt(CN)l‘]"*Hao | -1se | 0‘.03 - i f
Mg [”(CN)q]"éH20~~-; e . .0 e
. R | ) ‘ .30 0.045‘, o
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: .. AUTHOR: Tolstoy, N. A.; Abremov, A. P, éé%

. TITLE:  Kinetics of emission of chromiun Luminoph orsVII. e ruby (Part 3)
Onthe interaction of chromium lons. Steady-state emission -

SOURCE: Optika i spektroskopiys, v. 14, no. 5, 1963, 691699
TOPICTAGS luminescence of ruby

- TEXT: The seventh article in a series on the kineties of emlssion of
chromium luminophors reports the results of quentitative studles of the

; ratio of steady-state emission intensity of side lines ("dimer" emission)

. % main doublet emission intensity (“moncmer" emission) in finely powdered
ruby (micrcerystals grown from solutions) heving verious Cr concentrations.
This ratio increases with concentration, first linearly and then
"superlinearly.” The intensity of the lineer section can be explained on
the basis of dimer “density” theory only if it is sssumed either thet the
sbsarpiion of the excitation light is 10 times greater for dimers then for
monomers or that the number of dimers is 10 times greater then statistically

Card 1/2
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-~ predicted. Analysis of the superlineer section shows sensitization of the

‘dimers by the:monomers, beginning at 0.25% Cr concentration, This
sensitization decreeses with increesed temperature. An alternate

: explenation of the lineer and superlineer sections, based on dimer properties,

) is offered. Moncmer emission of the ruby is shown to have en extenslon into

. the long=wave reglon. The emission from this region incresses with increased

temperature. "The authors wermly thenk P, P, Feofilov for his valuable

digcussions.” Orig. exrt. has: S figures, S formulas, end 1 teble.

ASSCCIATION: none
. SUBMITTED: - 20Jul62 - DATE ACQ: 12Jun63 ENCL: 00
© BUBCODE: 00 = NO REF SOV: 007 © OmER: 000

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1"



07/16/2001 CIA-RDP86-00513R001756120017-1

T S I VO R R G M O A S

5/051/65/014/005/008/019

- £039/E120
" AUTHORSi  Tol ¢ .y and Liu shun-fu
TITLE: “{uminescence kinetics of chromium lusiinephors. o

Vi. Camposite Alzos-gazoj-Cr systom and magnesium

L Co _ Qspine1 activated by chromiun _ )
" PERIODICAL: Optika 31 spektroskopiya, v.1k, no.3, 1963, 378-382
TEXT: The effect of structure and deformation of the crystal 5fi
lattice on the-luminescent'and.relaxqtton'apectru of mixed crystals S
of oxides of aluminium and gallium activated by chromium
;w(Alxs°;oo-x)2°3“°’ is investigated., This has a ﬁ-65203 type s
[ lattice for x = 0 to 59% and a-Alp03 type lattice for x = 80 to » e
" 100% in the samples ussds The Cr concentration is 0.4%., For EE
%« = 80% the dspendence of the relaxation time tp on absolute | =
temperature levels of £ to a plateau at low temperatures ~100 K
with an activation energy of 0.16 evV. wWith x = 59% the plateau is
shortened and the activation energy is 0.1l eV, For pure
bﬂGaaos-cr the activation emergy isa 0.063 ev end at higher
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. Luminescerce kinetics of chromiulic.. EO39/E120

n energy is -increased, Data are
relaxation properties of Mg spinel
This is characterized by a

At room temperature the
at 100 °E it is

. temperatures the activatio
presented on the spectral and
activated by chromium (MgAlzok-Cr).

n-exponential relaxation law.

markedly no
out 7 x 103 sec, while

_relaxation time is ab
~about 10~2 sec. . .

.1:There are 3 figures and 1 table,
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RYSKIN A. I., TOLSTOY N -A.; KHIL'KO, G.I.

Flashltke rise of luminescence, Part 4, ‘. 1 k :
659-666 N '63. * m'tr'(ré}i ﬁfﬁ)
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\_A.‘ e

‘"‘"’“"“ Ultra~-taumeter with a pulse tubs, Opt. 1 spektr. 15 nc.5:698-704

N 163. (MIRA 16:12)
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TOLSTOY, N.A.; VEPIFANOV, M.V,
T o itted by & i‘lash(lamp. Opt. 1

Shape of the light pulse emiv

16 no. 4:677-683 Ap 164, MIRA 17:5)
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