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R1-856 (Ultraviolet luminescence of KC1 and KBr single crystals jrradiated by X-rays at
low temparature) Ul'trafioletovaia liuminestsentsiia monokristallov KCl i KBr,

rentgenizovannykh pri nizkoi temperature.
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Nature of the lumin tora in pholochem) !lly

7 colored alkali halide u{( tals. M. L. Kats. J. Espil.
Theoret. Phys. (11LSS.R) 18, 104-73(I1048).—The F-
centers responsible for the m‘mén: of chentically piter
ulkall hatide veystals irradiated by s-tays or hy visib)
light, are interpreted as cither alhuli metal jons changed fo
quasincuten) atoms by unlon with ene addnl. elect
(therefore called “'atoinic centers,'* Frenkel, Pohl, and
Hippel), or as clectrons at points in the defective Iaftice
where neg. halogen fons are mixsing (**'nonatomic centdrs,

At oot P Thet),  The usnal ipiattiymanech. eydray -
fevel sehenies i Ve iniineswvenee aud rhiphoresceere of
colored vovstal wider the avtlon of an activating radlhvion,
or of heat o mech. defarmation is supplemented on the as-
sumption of Incalized intermediate L-levels, and Flevels
for the cleetrons in the transtiion state, which are atile to
explain the whale coniplex: of radiation and divcoloring i Lo .

_ phenonena in halide ctystals.  The probability foe the re- respanding avtation e NaCl bs 017 of the atumie,
urdon of an clectron with energy-tevel defects i very much .00 of the nonatomic kind.  While the mechanism of
cuperior for Fenters of the Snd kind, while those of the fuoluminescence and of phasphorescence o immedi-
1t et are much more stable. The “atomic’® F-centers tely apparcut from the energy-level scheme, the action of
are fonwt in KCl to form 077 of all avallable centers, u mech. defonnation wn triboluminescence necessitates tho ¢
while the ““nonatombe’® centees form only 0,155, The cor- fntrmtuction of the energy of erystul defosmation.  The

captl rewnlts i thiv paper und In previons publivathons are
e compleie ugroement with the quantun-inech. theary
Kwven, especially concerniug the spectral distribution not -
only of the ewitted radiation of the Faenters but alw of
the activating visiblc light, Tt is evident that contamina-
tions by foreign metals are not involved i these phenom.
cum. W bitel
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P ials of NaCl, KCI, and KBr, exposed t0 20278 20
temnp. of liquid air, ermit both visible and :x rlnm t
lum!nmuw when heated} ‘lhh_lummﬂ«m’c h; slh.\nlm
and the vuloe acquiited on irradiation is '“J L
crystals irt .\-l'mled at toom len)‘n.y&m:e.inl 1] an
i sity of ¢ iotl, e 3
;?::S:oo«?(‘)i the temp. T for uhraviol:."( pboq\hormw- ncle) :;{
25 NaCh, show maxima, at =102, —72, and o, i,
vi ferent erystals differ in the ratio e inte of the d

N WP B Y

<
? ionally, NaCl crystal

H tionmal .
ol L, b event curve, with different positions o the ped
ol " Plustic deformation of NaCl {prior 10 ex e ‘l:ex;m{"e
of 1 e °'l‘=xu ~m‘£’.’.ﬂ.‘£§°§:”.‘~ peaks in ultra-

"1 {

2 i l\::l‘e‘: ‘:r:'i:“i:nr.‘lgnolanl annealing at 390°, the 3sd mu:
L

‘ in visi i jolet) breomes
of NaCt {both in visible ";?l ;t_! :I‘t;:: iet) rCand the 2nd

;Cl shows

Itngether. In ﬂnmx\-nce,.k

P10 one band at about 270 mu, Riie at 204 mp, P::S’L:Vﬂlhl:

. bards.  in coutrast to the ultraviclet |nmu:" P m‘.m’

visible emission is not linked with a y e “'ﬁ:

The observed facts are attributed tu‘l‘c;c‘:l“l;uvi\;‘;(i’ (‘rln;p.

ent deptlis.  On exposure to x-ray_u‘ e at ‘m;
the electrons are trapped in [-levels, lytng

g.ll'f(l.b e.v. helow the cond. goae H, other electrons are

nent: anncallng at
T jas. te diappear a
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localized nt the Flevels, 2-Jc.v. ixlow t_i The low-temp. 3

0.088 and 0.12; I~ B, - and 0.19; L, — 8, 0.23 and (

T I M ME® eV o tog Aot [

visible emission corresponds not to an annihilation of the F
centers but ta their foctnation, The consecutive pealks of
the visihle cinission occurring at higher temps correspontd
to liberation of clectrons from the increasingly deeper
tocal levels b, /. and &y; at each stage, increase of the
temp. first results in an increaw of the no. of clectrony
fiberatedl frotn the givess level, then, after the aax. s

wsend, (0 a devrease of intensity owing to graduat eimpty-
iug of the level,  Local levels L, due to lattice defects, and
tying slightly above the tilled growmd zone A, are respun.
sible for the descending long-wave branch of the absorption
curve. Ultraviolet luminescence is uttributed to a recom.
bination of an electron from the Flevel with a pos. hole in
A, which has arisen through thermal transition of sn
electron from .4 to a vacant spot in I.. From the expouen-
tial urn:uium of the prohability of the latter process, the
ratio 1171y of the intensitics at two points of the temp.

husphosescence curve, for 2 close temps. T and T, is
ound tobe Jy,/ fy = Ce W AT =¥ 0T where C o (1/ W)
) = )87V (§ = time), 3 = {1 — £)/f,and 8 = u const.
This relation permits calen, of the activation energy 1V
for the various peaks, und thus gives the distribution of the
I, levels relative to 4. An analogous calen. gives the en-
ergy of activation for wisible luminescence, and the posi-
tions of the energy levels involved.  The following are the
eneegy differenees of clectron transitions in KCland KBr
(ine.v.): 4 — B, 7.6 and 8.58; F— B, 2.19 and 1.9G;
F — A (upper edge of the zone) 4.57 and 1.2; L ~ &,
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colored alkall
crystals. AL L.- . Teored. Fis.
Espil. Theoret. Phys.) 18, s of. CA. 4,
3716c—(1) The intensity of visible luminescence of
KCl. y colored by x-13Y {rradiation, dccnr. at
p —70°, following = shiple upﬁmt':l h'in{n-tn:l:::
&;;:?"lbﬁ.;u'o‘?ao;“?}?:g :;:;n}::nmy:ﬁmd “o again, is haly mgummhml by the temp. dl\lli\“.lt‘(m
thermal lberution of clections from trapping levels near o curves of the ciluion of unannealed and of anacated NaCl.
Se coml. roue subsequent Jocalization at F levels. In btk KCland NaCl, the flarceup of ultoviolet luni-
“ At = higber temp., 20°, the log 7(1) curve consists of 2 nescence produced by exposute to 600 mp after ecsxation of
branches of diffcrent o , an & reult of s tion of p hovescence, alo decays exponentially, (3) The
2 exponcntial tesms. On the basis of the temp. distribu-  — xponential Saw follows [ron the assumption of a recom-
fion curve of [, luminescence at —~70° Is obviously detd. hination of an F-center ehctron with a pot. bole in the
+ sy -t iberated fom lerele ST, grourd o o ntegraton ol T 3 wetens ot of
- . - N
oot single peak, at 1 i u.‘} ¢ dissocn. with emission, termed unitable Fcenters; AYRC
equil. concnt. of pos. holes in the ground zonc), At const.,
temp. (Le. at No = const.) gives B w o~ 2%¢ (where
n w wyatt o 0), hence [ = e ®¥, where In = aNpwe.
(4) The flare-up luminescence proshiced by esposure to
- ;{sibk light al“ry: (‘*eu‘m:im ‘of s‘f-on!anc%u; pbospl <
xponential law ecays more slowly taat the latter and its total output
th :!dcdgu‘:n "x:km: .‘lt::; .ub.u‘mig‘:gd greatet. S(!mu}aﬂm by vidble light. in adidn. to ils ac-
by the shape of the temp- distribution curve.  (2) titra- tion oa the existing unstable ¥ centers (of concn. n),
{ lumincacence of unanneated NaCl decays according must also convert originally stable centers into u'nsublc
wl e Le=t o Dt at both =70 and +0°, owin oncs. It o, the concn. w change by de = a'sdt +
— 10 the paiticipation in the emission process of 3 sorts ba'widl (wherea! = aNeund @ Q& & 1) which, integrated,
centers in contmast to annealed crystals, the emission of - g MG aud o a’e = PUSINY (R2 2 X8
‘which involves practically only oue kind of center. This,

. ThGre $IVMV gea Wmw D

glves w
_consistent with the obwrvations. N. Thon
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M o9 #| ||| Thermoluminescence of colored single crystals of PO- .\ it the crystal is beated through the 2ud intervel, and -
Y ) € i '“‘l‘“‘ ¢hloride in lh)'\:h}ﬂ';:&bﬂ-\' h.!‘ \‘*‘3"&";; ':‘d is allowert to give the compicte curve, repetition of cooling ! LA
A8, Andryanav. Doklady i “‘ tensity cupve  Aud llumination in the visible will fail to repeat the st R T )
9@ %z NIT-20(1HR).—~The temup. fum M:‘l*‘h“:‘ "‘:l'“ “’muum interval curve.  This ks obviously the result of decoloru- ool
oo ! 3 of anx.ray colored K<l ""'t’. cryst i :lnﬂed as & fupc. bion vn heating to 200%, and indicates that, in contrast to =
%o rate (078 fecc.) from — 18- up "é‘ A of which are vivible luminescence at law temps., the sae Iuminescence XYY
oo {7 tin of the temp, shows 0 "“"“l“‘;‘ "“_‘m. to 0° (et B high tompa. is linked with annililation ul coloe ecuters. -9
o0 I 173 'fﬂmlitlml .i,n the ““m'v‘f‘“;‘;‘,:\‘;!:“d it 1. The In the 2 interval, the mechanism of lwminescrnee at ) e
15l cintervad), 2 between U “"‘l btained cm\e“r“hy'lrmdl-. high temps, appears (o be the same ws at low temps., but (jree
@@ St peaks ol the 1t interval can e abtaiy vl then heat with the dilference that, at high temps., the clectrons re- H-ool
s SV nthlf the t'l)"l'4| ""::‘:“;":“:‘““‘ll:‘; ‘\‘\lil;t‘:lv‘;:lhk light, or leasedd Into the cond. sune wiginate i filled loca! Fdevels .
° ing l'“l" “."d:“ r o ihble Hght, st the tenp. o deeper than the Jovels lving vhne (1 L0 ) to the oo
[ X ] chwe by frradiating tnarlly x-rayel ui temyp, coml. auue, Recttons teleased o Felevels can either SEYS
PO liguld (.‘)n of & crystal |‘“'"“‘i "i" l’ ll. :"u “'n‘ bt'"“_"o'_ reconblne with halogen atoms o be trapped again on . ]
- In the 2ud case, the curve of the 1s ",'";* colored crystal vacant Flevel, with cwbsion in the visille.  The fatio B X J
duced repeatediy, by "t*ll“hl"“'“‘l‘“;‘" l'lhlr light., How- of the intensities of the peaks cianges on aencaling, and, RETS
fatlowed by short lumination with vis ght. worvoser, depends on the length of the ireadiation with r b
x-rays.  Thus, with the leugth of the Wradiation {ucreas : 'Y ]
ing from 5 te 40 to 180 min., the height of the peak at 160° - ]
incrvases imeh faster than that of the peak at 10° The e
shape of the Sud-interval curve is stzongly affected by X ]
very shoet (10 sec.) exposure to visible light following the l 00
{readiation witlh x-tays; the peak at 100° disappeurs and !
. that at 100° becomes higher, the sum total of cmitted tight
N remaining unchanged,  Conwquently, expusure to visible
T tight causes sone tussiormation of enibsion centers fnto
an equal no. of centers of w ditfferent kiind. N. Thon
LAy e-bL A ATYALLUI AL LUTTEATARE CLASHPICATION | & SRS

Vn-;-u srminy
TV e owr asi
T L A ]

CIon YITKIava
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Luminescence of sodium chioride
° t m:tsn}n‘l w g the dillefant st
Natutov State Uiniv,), Zhwe " T o4 A ) . ettty ‘i i air,
T TR el CL, 48, Mithie, ! Thy u’\::\‘su)‘ of lm?& peaks.  The hu\-ln-vn'nnu::‘:' .‘,ﬂ:\l»‘-‘;::l“‘.‘;&\‘{:::'n:! the
neseenev, 7y curve of an varayed natural NaCl, as a (ane- ot 18 Wk, However,

1 cansot be due
' : L L - peaks indiates cleatly that the eflec t
-0 h. T eyt s e i b v e ‘l:“\‘st\::x:klnhmliux 1o thic gur which penetrates tnto the

A37-30 K. 1 the crystal is beatad in aie prior w the ex. . , thust be ddetd.
posiare to verays, J uf both peaks '\urn‘.m'-l. the e the lattive, Hathet, the “:‘,n:"* ‘:“‘{ u&d“;!..{.]::‘n.m» at the
longer the thermial Beatient at e givon wmp, AL cither by aw nivase l‘ |¢.‘c:;;k‘- or of the yiekl of uni-
TTET R aatie of £ as reached i about 2 his., longe brating evels correspotudung 10 Lie = Peai. 8 1 Ly thic gas.
wiving no further effecr. D all cuses, 2 attains its limit _nesrice, owiiR W dl"u}“l.““ |im; of a sintulag mcrease
m no longer than 2 his,  Iu both peaks, the lintug ¢ Thin is botne ot by lhr‘u Nlr::‘ e ﬂy“l." » griunt to s
ereases with the temnp. of the heattreatmest, and so docs of 1 and ot 1. ll(lllll’ "I:‘.':-:“-:( |h: powder, not ttuae than
“the tetal Jght steead, 1, the pusitions of the peaka te- rowelr 4wy ";'.‘ il single crystal, shows con-,
. '{-‘lu unebatged.  Naaayed NaChervstads, unheated aiml il the wi ol e l“lhl in both peaks, The analogy
alter o Bes. treatment at 874, 67, 703, 873, and UT8°K., { and L "M with the powder, the;
showed, it the 1at unid s thie 2ud peak, the following values " wil

.
4 the centera respoisilibe for the 2

Candorably incteased

i ‘¢ wt complete .
FR N, Iua‘c than with the heat-treated singlg

of 1, und the following total L: 0.5, 6.3, 2.35; 34, 3{: NLANING ALT U «hll e thun i e el erystal fa-

PRl 33, JH.R1; 34w, 322, TH.20; crystal Further,
w; 71, 65, 16.81; d4v, 3 20; 365, 42, 89.22; -:-[:..h.-.l e

treatand and \-l.l.)'l‘ll cryst
in the Ist peak increases,

t I increase again. 1 a -
! lm;‘tl is eaposed to visilile hight! 1

<427, 6. 11140, 1. after coposure to x-ruys, the
and decteases in the 2nd peak,

crystal, previously heat-treated at 973°K., is left in the
dusk for up o hrs., Jand L in the 1st peak Jecrease, the
meve the fouger the erystal is Kept in the dark, but re.
main unchanged in the 2ud peak,  This clearly indicates
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with the ol L temainivg essentially wi aangedy thus i
Lhsstratest \3 1he following data of 10 the Ixt and 2ol
, wod L. with the values found oo expereute 9
visitle tight in parentheses reated ot GTaR.L M W,
al (24). 7.2 (20.20); at 773°K., 321 1338), 220 [RCELR
GoAd (0820 at RTVR 418 (387, T 42K
<30 b PR3t 4] muu«un.mu\u.mb.m).
\isible (white ¢ Blue) light i howestd, withant any <f-
fect if the crystal Ls vaposcid 10 itat the temp. of liquid air.
Espooure to redt light produces the sume cffects as eeping
in the datk after exposure 10 A-TudY- That the 2ud peak
is detil. by Foenters, foltows fram the fact that the volor
of tw crystal disappeats ouly afict ctmission of e 2wl
puks bt is pn,‘dved alier only the st peak hae Leent
,emittety further, centers he Zod prak can be trans-
formed Lo centers of the 1t peak by alworption ol light
corresponding Lo the F-band. The centets of the Dot peak.
although they are created from thoe of the Tnd peak by
F-land abeorption, and are aunihilated LY ol light.
identificd with the Fi-centers as the latter
uced by expeputt o x-rays unly. Mot
pwbnb\y. the 1at peak i deud by A centers. {lowever,
the very nearly 1:1 fatio of tw mtvnslties A0 the O peake.
inthe \f-];-mt\ P

L ratioof the almorpiim cocfis i
\}

— despite the
.

Faands o NaCl, remains uareante
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ochanism of x-rayed alkali-

N. (. Chernyshevskogo

. Nawk S.8.5.R., Ser.

centers have been

tra of x-rayed

D (hole) and K {electronsi. D,

SU00-A, n KCl) are observed at fow temp.

only, Dy (3320A.) 8 Dy (2155 A.) also at rocin temp, At
low temp. glow curves are duetoa recambination of and

D, centers; light can also Liberste holes from D centert for
recombination. P nee s due to 4 recombination
of E and Dy centers made possible by & tunneling efect of
E-electrons. 8, Pakswrr
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Fluor P ot p and its fractions in
liquld condition and in 8 chromatographic column. M. L.
Rutsand X. K. Sidooy s.\‘. (. Chernyshey Saratov Univ, )
“Tivest, Abed. Nawk S.8.8.K., Ser. Fia , 15, 777 41(1031).~-

It cude oil and in the distn, resklue above $0°, the fluores-
cencr manma occur at 472, 31U, 839, amnd 025 mu with
intensities -lcpmtlinf on the type of the oil. In fractions
-4tk)® these maxima are absent and 2 maxima for each

fraction, 4141-445 ad 454408 mu, appear: the max. shift
slightly to longer waves with increased distn. temp. In
the spectra of cnule oil ndsorbed on AlOy in-a chromato-

graphic column all lines appear, the lines of shorter wave-
~length appearing progressively towarnls the bottom. The
intensity of Buorescence is much bigher in the chromato~
graphic culumn; exposures required are 15-20 min.  Thus
this method cun be used foe identification and gu-l. analysis
of crude oil . Pakewer
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1. M, L. KATS
2. USSK (600)
L. Alkyl Halides
7

. Mechanism of luminescence in X-rayed cyrstals of alkyl halide compounds in
the ultraviolet range. Izv. AN SSSR. Ser. fiz. 15 no. 5. 1y51

9. Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl,
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umdmudmsumanbuummwd
colored alkall balide in

the witravislet region. atrorption band.  This b due to
M - iia (Buratov State Univ.). Zhwr. ERspil, Teorel.= from the Dy venters. Tt does
3, T8 #4(1952). ~The high statility of ¢ coloring x-tuyed ut roons temp.; however, il i
imparted to alkuli halide erystals by irradiation with x-eays the F-bund region docs give e to &
e N LT gt S e oty gk
; loculizes, namely ut vacancies of pos: alxa?l in the It . center
l‘:::‘m 1!1‘:-‘:’*":\*«! ¥ buminescence hatuds are attrite recombine with F. whereas in the 2md instance clhetrons
mtest tosssch focaliord pos. holes.  There are, copsequentiy, fromn £ centers wre liberated Lo recombiue with doles h‘};
p 'l"mlt'ol centers in alkali halides: electronse E‘,‘S“‘"‘- imsd in Dy, Upon xeirradiation at ron l.tmp:.'lb! totg .
:“m‘wi-ml the F. M, and N centers, li\i;' **hole “‘;“‘lz light cmhk’g 1 L!:‘«- nn:‘ l«u\hmdlmlumk aut}‘\’ \‘::'l:‘l’c‘t‘ll:\‘:t -
' ltile’ : . Measureme - lecreases when the crvstabs have been s
centers D, eesponsibile for the ¥ and at 20° of NaCl :l k. at room temp. {but not {f kept at liquid-ale temp. )
the total light 2 emitted in the luminescence ark, "
posrd 1o xoeays at o180, 72, ane +20°, alwuys to the this phenometion must in some way be linked with changes
:rm Fcenter concn.. showed that /. du—rra:e:, t"k‘h in- iy the I} centers, inasmuch as the 5 ::::l ‘:\-;lrh\x;l\x:‘-
i iation; i - en o s ~ 2 8 -
creaving temp. of the irnadiation; if L al' ‘IK‘) § T.n'“d e ;hariu‘?ul "2(; ‘:}'1‘<‘|'\:7:"‘“|:w'?l’:$:rv;uh Yatale )
e e d"’L o “'“mlll‘ 3‘-::)‘;‘":"“ was found :;:‘ll'}{m'\ﬁ:h‘a. max. at 2950 A, and | l}i(b-lrmp. peak at
with -‘é'.‘l.‘:?“k":‘?." mi{re:'r"vbzm::;"» ure consistent with ahout S25°K., max. around 240 A, The latter band i
'l“h o lu:i«m that, while Dy and D centers tie. Vs and Vs otrerved alo in erystaly craved at mom tesmp. and, conse.
E'm?.'}"..u in exposure to a-rays, wlso at lrmm temp., l:n . (}uvuﬂ\‘. it i; uuhritm«l tn tecqmlur'\:una ;\1 ;k}ul:u’n“::t\ :

e ! w temps, T4 ) : by the sane reasoning, the 2 . b :
ot ""‘ﬂ-‘:':1::;1‘;)v‘:::\‘l't.l‘:’(“l'm':;‘“l:ﬂi'(:: "’m‘"‘ tovul- \l\,l\::;:‘:t?‘l n:muhi;nﬁml af e, holes o Dy with Foene |
?-n;r';\:’:n‘v;.:;l;‘:'l iutluurn atom); a Dy oentes is a1, center ters. The mechasivim of recombination of ulectrons with 1), \r
h‘:alknl besidde u patr of vacancies e fons of omnosil: Iill?’; ; “.,m.,: ealls h(:, an "l"““’,'“'"m“‘?' "“h'ﬁ,','ﬁ' ;.1;::, \le T

g ¢ H ’ osed (o x-tays at A scrvations show cxponential ¥ in weakly x-raved e
I‘l‘-t':“n z. g;‘;::l‘ :p ‘lr(:lv::;\t:::;:?'(hc D, ctlll"‘lu(ln: n?‘tl :_\‘hl;ﬂi ( 1.2 X% l(“.ii‘“'l'""/“')‘;,b"é d:l\'hum‘l! h:\m 2:,. \‘ R

Wh o ie wi », with resulting ultrus ex tial at the initial stages of the demy in stromgliv {
which e e e borme out hy the fact that Trtayed crystals (8.6 X J0/ce.). In the Int instavce the -
:r.:: l;:l“”:::?l“lhr F-eenters ure spent in this l‘“""‘“- 5\“"- cmission lsall 3400 A, wl:errus in the 2:‘dli)mtnm thr.rr?bb s \
derece - . ultruviolet lumines- some V30 A, indicating some amt, cetters. i -

et ‘B‘t |lmr‘ ‘::wﬂ"::?‘ "“l’":“‘\h" fash which ::T;cr cuse also with ph\lim‘ll,v deformed Nai‘.l crvstals, S
".::: :I::erlf‘\,’s\n.l:“:-f:ynl at a low temp. are irradiated N. Thon -
EL C

at the seme temp. with monochronutic light from-the ¥
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33337
A3, Luslnescencs of lonic apd asomie silsir contres
in X.eayed phosphors NaQl-Az. M. 1. Kars. Zh
eksper teor. Fiz, 23, No. £{12), 7 2y in
B T
1t s gstablishad thay in the phosphors NaCl-Ag
two typss of atomic centres of silver 2xist, shich difer
by thelr thermal sishility and the fuorescent speo
um. 11 is showa that thy brightness of Spacr
Band 450 ma, caused by the ionic cenires, decicases,
and of the 630 myu, ceused by the atomk contes of
siver, IDCTIIees wilth 8o incresss in Lhe durstken of
b Xogaving of she phosphor. 1t was found thez the
Jorm of b Juminescent curpvs and ho mlensiy of
«oleraton, charactersstic of the F-centres, depand on
tse comentiser of the sciivalor Un The bass of
Lag capw:inm Saiz ohtaard rdeas Are ropoad
rogsTding et padare of the mfunsscen centte of
E RAIRIN
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KATS, M. L.

UNSR/Physics - Luminescence Centers 21 Jul 52
"Luminescence of Atom and Ion Centers of Silver in
NaCl-Ag Phosphors,” M. L. Kats . .

"Dok Ak Nauk SSSR" Vol 85, No 3, pp 539-542

Presents results of an investigation of NaCl + AgCl
phosphors grown in the form of a single crystal
N.Nouonuu.u.mnmwﬂ from a fusilon, carefully kept free

of impurities. The photometry of luminescence in
the visible range was conducted with a vacuum pho-
toelement and amplifier of 107 amplification; and in

the ultraviolet region, with a photon counter having’

235790

a platinum photocathode. Acknovledges assistance
of . A. Grigor'yev in measurements. Submitted by

Aced G. S. Landsberg 22 May 52.

235790

=S
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w«umu‘:mnkeoz’ummhlnd-
Cu phosphors. M. L. Kats (N. G, Chernvahevskil State
Univ., Suatov)  “Péllady Abod. Nawk S.S.V.R. 88, 787~
WA 1952); cf. C.A. 30, 900Js.—~1In NaCl-CuCl phophors,
grown by simultancous vyt from the melt, light eorre.
sponding to the selective atmorption band of Cu ¢ jons (max,
at 253 ) encites blue-viaket fluorescrice extending nto
the near ultraviolet, The brightuess of the fluorescence s,
decreased by irvadiation with x-rays, the mnore the longer the
exposure, Gown to & definite it beyond which further pro-
Tonged expusure to s-tay's does not change the brightness any.
turther. X-ray irvadisticn further gives rise to the appear-
ance of 2 new excitation bands, one at U wx (A centers),
the other at 350 mp (A’ centers), producing omnge-yrilow:
and red Suaresconce the brightness of which increases with
the length of exposure to x-mays. Thix increase, ton, tends
to a limit which liea at about the same length of time of

C\oﬂ (S TR TR g £ '4':3)

APPROVED FOR RELEASE: 06/13/2000

J

irrutiation as the thalt of the fall of the blue-vinket fuares-
cence of the Cu * dons.  Thue, the reduction of the 5o, of the
ionic, and the production of the at, ceaters, run parallel.
The 300 and 30 mu excitatinn hands coincide with abwep-
thon burds of additively colrnd NaCE-Cu erystabs seported
hy Blan {(C. 4. 20, &7 and attribated to at. Cu by
Toporzts (flebiady Abad. Nank, SNV R & WA
Thus, in NaClCu as in NaCl-Ag, s-rayx convert part of the
sctivator fons ta atomns, 1In terms of the conen. of the
-actlvator, the oplimumn uctivator contents !hiug max,
brightness of the fluotracenve are (L1 mal 5 CuCland 1.0
mole CH AgCL Omly Cu * lons Iving in isminediate neighhor-
houad of halkle vacancics van be converted into 4 centers;
in fact, no amt. of x-tav exposute can coavert all the Cw?
* jons into A ceaters.  That the limiting concn. of the usonl
F centers is lower in x-rayed NaClCu than b nonactivated
NuCl crystals, is borue vul Ly the observathon that the
ythlow cularing produced by x-mys, and characteristic of £
.centors, is much weaker in NaCl-Cu than i NaCl.  Also,
the ind thermoluminesence peak of NeCl at 427-438°K. o
abwent in NuCl-Cu, on account of the low conen. of Frentess.
This penk begins to appear faintly when the conen. of CaCl
it lowered sufficiently. X-ay irtadiated NaChCu aho
shows phosphocescence in the blue-violet and a weak ultra-
violet phos; ce. The visble emission is the same
as with nonirmadiated NaCL-Co excited with 255 ma.  This
means that, in the recombination. the electron falls fisst on
an excited fevel of the activator, and entinio s due to it
return to the grouml state from that tevel. N. Thon

CIA-RDP86-00513R000721120017-0"
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(’/?//5- J77. A
Category : USSR/Optics - Physical Optics K-%

Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 4981

Author : Kats, M.L., Sidorov, N.K.
Title - Fluorescence Spectra of Petroleums end Their Fractions in the Liquid
~State and in a Chromatographic Colum.

Orig Pub : Uch. zap-. garatovsk. un-ta, vyp. fiz., 1954, 40, 3-59

Abstract : Three specimens of petroleum vere investigated- Distilletion irto frace
tions were carried out in the Gaflaskin apparstus, snd the chromatography
in O; colums. ‘The luminescence spectrums of the petroleums and treir

fractions were obtained photogrs,phica.uy in the test tubes Or directly
in the colums, the excitation being wite a PRK-4 tube with & FS-4 fil-
ter. The energy distribution in the gpectra was not determined, and only
micro-photograms were considered. It was establish=d that the fluores-
cence spectra of raw petroleun in the vieible region areé characterized
by the presence of the 472-476, 505-510, 540-5k5, and 620-625 millimicron
vands. The first band is ascribed to bils, the gecond snd third to taxrs,
and the fourth to asphaltenes; analogous maxims vere found also in the
spectra of the fractions in the wlumns. The ipvestigated specimens of
Card : 1/2
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. Category : USSR/Optics - Physical Optics K-35

Abs Jour : Ref Zhur - Fizika, No 2, 1957, No k981

the petroleums differ from each other by the ratios of the intensities
of the bands.

Fractions with a boiling temperature below 2000 do not glow; the
incresse in the intensity of the luminescefice of the remaining frac-
tion that is produced by increasing their boiling temperature is con-
nected with a corresponding increase in the contents of the sromatic
compounds, responsible for the giow. In the columms, the color of the
glow of thé zones varies in all cases downward from orange to violet.
A cohneei@wa Vit édtablished bstween the relative iptensities of the
glow of the components and their relative concentration, on the basis
of which it is indicated that it is possible to work out a fluotesceht
procedure for a quantitative component analysis of petrole.mrfsa The
authors reach the conclusion that the absorption spectra of petroleuns
in the visible region are not ckaracteristic and cannot serve for their
identification.

Card : 2/2
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KATS, M.L.

"Photon Counter for Investigation of Weak Intensity Radiation
in the Ultraviolet Reglon of the Spectrum, " py M. L. Kats, Uch. ¢
zap. Serat. Un-ta (Scientific Notes of Saratov Universitys,

1954, 40, pp

61-105 from Referativnyy Zhurpal -- Fizika, No 10,

Oct 56, Abstract No 29992)-

The. counters designed by the
technology of their manufacture.
platinum, tungsten, aluminum, silver,

writer are describved as well 88 the
The counter cathodes were made of
zinc, copper, and cadmium.

The

dark background of a platirium counter consisted of about 1.% pulses /min. -

Within the band of 3200 to 2600
platimm counter

). wavelen%th, the quantu&

increases from 2.7+10-el/kv to 3.18:-1

output of a
el/kv; it con-

curs well with the qugntum yield of massive platinum layers.

SUM. 1287
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USSR/Optics - Physical Optics, K5

Abst Journal:
Authors
Institution:
Titles

Original
Periodicals

Abstract:

Card 1/2

Referat Zhur - Fiziks, No 12, 1956, 35775

Zhukova, Ne V., Kats, M. L.

None

Temperature Glow of ZnS~Cu Luminophors

.Uch. zap. Saratovsk. wn=t, 1954, 40, 115-120

Two peaks, -150° and -63°, vere observed on the curves of the
thermal glow of & ZnS=-Cu phosphor, excited at temperature of
1iquid oxygen, in the investigated temperature range (up to 03).
If the same phosphor is excited at room temperature -and then ~
cooled to the temperature of liquid oxygen, the curve of the
thermal glew had only one very weak peak around 40, The light
sum in this case is approximately 7% of the total light sum
stored by the phosphor, excited at low temperatures. From this
1t follows-that the number of the acceptor levels, at which ths
electrons are localized at low temperature, amounts to an

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721120017-0"



USSR/Optics - Physical Optics, X-5
Avst Jowrnal; Referat Zhur - Fizika, No 12, 1956, 35775

Abstract: insignificant fractien of the total number of the shallowsr
levels, on which they are localized at low temperature., The
depth of these levels, calculated using the method by V. V.

Antonov-Romanovskiy (Izv. AN SSSR, ser. fiz., 1946, 10, 47h) fs
0.3 ev.
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KATS, M- & |
USSA/Optics - mysj_.cal optics . K-5
No 1, 1957, o 232

category :
Abs Jour : Ref znmur - Fizika,

Author : Kats M.L., Mel'tser, I.1.
."Bffect of Roasting on the gpectrum of the Local Acceptor 1evels of the

Title '
7n8-Cu luminophor.

Uch. zapleki (serst. an-t), 1954, 40, 121126

Orig Pub :
ect of heat treatment

The thermal-glov curve met

on the spectrum of the acceptor jocal levels in the Zns-Cu phosphor over the
90--375°K range Phosphors roasted at 700 and 800° (1attice of the gphalerite
type) and excited at 90°K display, in addition to the peak located nearly at
900K, a second pesk ab 2070K. In the case of hig,h-temperature roasting
71100, lattice of the wartzite type at 290°K, in &d-
g aition to the first pes ond someqbat-displaced peax ( ~ 2379K).
; Increasing the roasting temperature from 900 to 11000C does not change the

! spectrum of the local levels, ‘put their number of the light-sum increase. 1Ibe
! soited at room temperatures and then rapidly cooled

‘: 9 the thermal

Abstract

1ight-sum of phosphors €

is aifferent for wurtzit jerite. In the first case
displays & peak at 288°K with an jntensity that increases with roasting tem-
perature. In the secon ;e the specimens juminesce only weakly, since uniike
the high-tempemture form, they do not contain the third, deepest group of

APBROVED FOR RELEASE: 06/ 1 A
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Authors 3 Kats, M, L.

Latier to tha editor with regard to the roport by F. Danisls, Ch,
Boyd and D, Saunders entitled "Thermo-luminescence as & means of
pcientific investigation”,

Title

Periodical ¢ Usp, Fiz, Nsuk, 52, Ed, 4, 660 - 661, April 195k

Ths suthor of the letter complaina that the USA report entitled
"Thermo-luminsscence as a means of sclentific investigation {Seience
117, 3543, 1953) makes little or no mention of the contrihutions of
Sovist scientists regarding the investigsiion of lecal elactron
levels of entrapmeat im crystal phosphorus snd the development of the
mothod of thermal lumlnsscence curves which is the basic mathod of
tholr investigation. It is the general tendency of oome American
peientista (h» clalma) o bslittle the work of Suviet physiciste ard
oftan by tranalaling and devaloping a Soviet work they fall to sglee
any raferences or glve it so unwillingly and in such form that it
seriously implore their valus.

Abstract

Institute I

 Submitted ¢ ...e.
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| xATS, M. L.

USSF{/Pnysics e
Card /1 D |
Au£h6rs 3 Andrianov, A. S., and Kats; X, L.
Title + Change of absorption sp:ec_t.ra oft,in activated alxali-halide

phosphori under the effect of x-rays
Periodical s Dokl. AN SSSR; 96, Ed. 2., 253 - 256, May 1954
Abstract A study of the changes of absorption spectra of tin activated
alkali-nhalide phosphori brought out ths following facts: 1) an
increase in continvation of x-raying reduces the abscrpticn in
the short wave group of maxima; 2) in the spectral zone. in
which the long wave group of maxima is situated, the absorpticn
increases with the increase in continuation of x-raying; 3) in
intensively x-rayed crystals, the short wave group transforms
into one band with a maximum at 228 ma The two adjacent maxima
appearing at 22l and 24,0 me disappear in this case. Analogous
effects are alsc caused in other tin activated alkali-halide phos-
phorl. Six references; |} USSR since 1948. Graphs,

..

Institution 3 The N. G. Cherriysheva'kiy State University, Saratov.

Presented by ¢ Academician 0. S. landsberg, February é?, 195L.
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‘t,xssa / Optics K

Abs Jour: Referat Zhur-Fizika, 1957, No L, 10372

Author : Kats, M.L.

Inst : tov University, USSR :

Title . Effect of Non-Activizing Ca and Sr Ious oo Thermal Glow
of NaCl-Ag Fhosphors Exposed to X-Rays.

Orig Pub: Optika i spektroskopiya, 1956, 1, No 2, 198-203

Abstract: An investigation is made of the thermal glow (TG) of NaCl, NaCl
with Ca*” and Sr+* impurities, ard of NaCl-Ag with the same
impurities, exposed to X-xays at 5-6°. For NaCl the TG has two
peaks at 62 and 165°. Thege correspond to the M and F certers.
In the presence cf Ca* ™ and Sr** one observes arn additional
peak at 127 -- 128°. In NaCl-CaCl, it predominates over the
peak of the F centers. Tn NaCl-Ag there appears & DEW intense
peak at 320, due o5 the silver. The pesks are retained for the
M and F centers, tut they are less intense. Acdition <f cat™
and Sr *+ does nct cause substantisl changes in the spectrum ¢f

Card  : 1/2
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(KATS ML o '

— —
v Prixngr ko, A.F- _
: 28(1) b3 PuasE 1 BooX mxrLOTTsTION  SOV/1365 ;
* L'vov. Universytet !
Nntex;inly X Vssscyumogo soveshchaniya po spektroskopii. t. 11
¥olelulyarnaya spektroskapiya (Papers of the 10th All-Union
Conference on Spactraacopy. Vol. 2: Molecular Spactrosoopy)
{L'vov] Xzd-vo L'vovekogo undy~-ta, 1957, %99 p. %,000 copiss
printed. (Serles: Ita: Plrychnyy zbirayk, vyp. 5/8/) 3
Additional Sponsoring Agenoy: Akadomiya nauk SSSR. Komlaaiya po ;
o . spoktroskopii, ot Jazer, S.L.j Tech. Ed.: faranyuk, T.V.; 3
Editorial Board: Laviaters, G.3., Acadomician (Resp. Ed,, Decaaced), i
3 Keporent, B.S., Dootor of Physichl and Mathematical Solences, 3
H Fabelinakly, 1.L., Dostor of Physical end Mathematical Solencen, i
! Fabrilamt, V.A., Dootor of Physical and Kathematiosl Sofences, ;
Koraitakiy, V.0., Candidats. of Technical 5alences, Rayaldy, S.M., .
Candidats of Physicai an4 Mathematical Scienses, Klimovsicly, L.K., %
Candidate of Physical and Mathematical Ssienoss, Miliyanchuk, VeS., }
Candidate of sloal and Mathexatioal Sclances, and Plaudsrman i
:t A. Yeo., Candidate of Physfoal and Mathematical Soiences. . i
: Card 1/30
L -
. Deygen, .F. Tneory of Light Adsorptica by
urity Centers in Hozenpolar Cryatals 135 ¢
Deygen, M.P., aad V.L. Vineiscty. tieal 1 :
’gr ;20.-o:nter: in Im: (s!fyitugp © Froperties 137 !
Rashba, E.I. Ispurity Adsorptioa in Mleoular ."\
Cryatals 140 i
htl; B.L._ Absorption Spectra of Some Bolid
utions and Their Change When BubJeoted
to Hard Radlatica i
Orus-Grzhieaylo, 8.V., B.N. Grechushalksy, and R.A. :
Kravohenko-Barezhnoy, Vibrational Struoture in the
Absorption Speotrua of Corundum Tinted ¥ith
Vansdiua (st 100°K) . pYTY
Blawmorva, Ye. N, Spectropkotcaetrio Study of Dys
Dpurities in Crystals of Lesd and Barium Nitrites 146 :
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,  AUTHOR: Kats, M. Lo

_Rats, = 2t
Atomic Centres of
Helide Phosphors
and thelr Formation
(AtomaInyye

TITLE:

deystviyen

PERIODICAL:
pp 0602"609 .

ABSTRACT:

absorption spectra

were Ireco

region employing &

Card 1/4 diffraction e

Optika i SpektToskopiye,
TESR)

photographically
and spectTo
a quartz spec’crophotometer cd-1).

NET -51-type Spe ctrograph.
<amination chowed that

51-6-8/25

Absorption and Emission in Alkali-
Activated with Ions of Heavy Metals,
by. High
tgentry PO
shchelochno-gal_oid.nykh
jonami tyazhelykh metallov, i ikh
zhe stkogo izlucheniya.)

Energy Irradiation.

gloshcheniya i svecheniya ¥
fosforakh, akbivirovannykh
cbrazovaniye pod

1957, Vol. 111, N;‘. 6,

The author investigated alkali-halide crystal phosphoTs
activated by ions of silver, i - The

and tine.

were obtained in
(using a quartz S ectro-
hotometrically using
The emission

nickel

rded in the wltraviolet region by means
of a quarbtz spectrograph

wCT-66, and in the visible
X-ray
alkali-halide
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51-6-~8/25
Atomic Centres of Absorption and Emission in Alkali-Halide Phosphors
Activated with Ions of Heavy Metals, and their Formation by High-
Energy Irradiation. :

phosphors activated with ions of heavg metals are

solid solutions of substitution (Ref.4). The absorption
spectra of such solutions consist of bands character-
istic of the actlvating impurity. These bands are due
to electron transitions between the energy levels of
the activator ions which are always displaced compared
with the levels of the free impurity, and sometimes
they are split by the lattice field (Ref.5). he
absorption spectra of non—-irradiated phosphors are
shown in Fig.l (curve 1) for KCl-Sm, and in Fig.2 for
NaCl-Ni. Under the action of light of wavelength
corresponding to the abseorpbion bands of the activator,
fluorescence of definite spectral composition was
observed in all phosphors except those activated with
nickel. Emission of phosphors activated by Ni may
depend on the method of preparation. Thus NaCl-Ni
activated electrochemicallyles strong orange-red

Card 2/4 fluorescent emission when excited by 330-400 mu light,
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. 51-6-8/25 ?
Atomic Centres of Absorption and Emission in Alknli-Halide Fhosphors

activated with Tons of Heavy Metals, and their Formation by High-
Energy Irradiation.

while NaCl-Ni grown from melt does not emit when
excited by 330-400 mu or by shorter wavelengths, Under
the action of X-rays and Y-rays, the absorption spectrs
of alkali-~halide phosphors change very considerably,
In addition to the known bands in the visibie region
due to F-centres, some new absorption bands appear,
mainly in the ultraviolet region. These new
absorption bands are due to the activator centres whose
structure was altered by the high-energy irradiation.
New emission bands also appear on irradiation with X-rays
and y-rays. The effects of such irradiation on the
absorption spectra are shown in Fig,l (curves 2-4)
for KCl-Sn, Fig.3 for KCl-Ag, Fig.5 for KBr-Sn and Fig,6
for NaCl-Ag. TFigs. 4 and ? show the effect of irrad-
iation with light of 435, 465 and 565 my on the
absorption spectra of X-rey-treated KCl-Ag and NaCl-Ni
respectively. Investigation of the absorption and
luminescence spectra, of the bleaching action of

Card 3/4 monochromatic light and of other properties of absorption

A}
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FCaTs,
SUBJECT: USSR/Luminescence 48-4-30/48
AUTHOR: Kats M.L.
TITLE: Atomic Absorption and Luminescence Centers in_Alkali-Faioid

Phosphors Activated by Heavy Metal Ions, and their Pormation
under Action of Hard Radiation (Atomarnyye tsentry poglosh-
cheniya i svecheniya v shchelochnogaloidnykh Zosforakh,
aktivirovannykh ionami tyazhelykh metallov, i ikh obrazovaniye
pod deystviyem zhestkogo izlucheniya)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Figicheskaya, 1957,
Vol 21, #4, pp 550-551 (USSR)

ABSTRACT: Absorption spectra of alkali-haloid phosphors considerably
change under the action of X- and gamma-raysj & number of new
bands, mainly in ultraviolet region, arise., They are due to
activator centers, but modified by hard radiation.

In some cases (Ag, Cu, Sn, Pb etc) new spectral bands of lu-

minescence arise, which are due to modified activator centers.
In individual cases the luminescence ability arises only after
irradiation of a phosphor by X-rays, as for instance in NaCl-Ni

Card 1/3 phosphor,
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48-»;;0 48
n and Luminescence Centers in Alkali-Haloid
Phosphors Activated by Heavy Metal fons, and their Formation
under Action of Hard Radiation (Atomarnyye tsentry poglosh-
cheniys 1 avecheniya v ahoholoohnogaloidnykh_fouforakh.
aktivirovannykh lonami.tyasheiykh netallovy 1 {kh obrazovaniye
pod doyatviyem'zheatkogo 1z1ncheniys)

eotra hes ghown that

The atndy'of absorption and luminescence ap
new centers arise as 8 conseyuenoce of free electxons ocapture

by activator ions.

in the cases of elkali-haloid phosphoTrs activated by gilver,
individual specttal bands, such 88 at 266 muin KCl-Ag, are due
to centers in which one of the 6 cetions adjacent to 2 haloid

vacancy is & silver ion.
to colloid silver parti

The band st 440 ny;ia due

bende at 315 end 340 mu can be due to particles

between ato olloids composed of small grou
oaphoTrs, such &8

ting inpurities in alkali~haloid ph
xali-earth metals, cen sexve as capture centers.
teristic

zanifest themselves 88 charac
~ctra and corresponding peake in thermal

TITLES Atomic Absorptio

cles, and
intermediate
ps of atoeme.

mic and ©

Yon-activae
jons of Al

These capture centers
bande in absorption 8P

card 2/3 de-luminescence curves.
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Kpls, L
‘ SUBJECT: USSR/Luminescence 48-4-31/48
AUTHORS: Andrianov A,S. and‘ Kats M.L.
TITLE: X-Ray Action on Absorption &and Luyminescence of Alkali-

Haloid Phosphors Activated by Tin (Deystviye rentgenovykh luchgy
na pogloshcheniye i svecheniye shochelochno-galoidnykh fosforov,
aktivirovannykh olovom)

PERIODICAL: Izvestiya Akedemii Nauk SSSR, Seriya Fizicheskays, 1957,
Vol 21, #4, p 552 (USSR)

ABSTRACT: Alkali-haloid phosphors activated with tin have 6 spectral bands
In the case of KCl-Sn these bands have maxima at 224, 2%2, 240
252, 276, and 296 mu. .

After irradiating this phosphor by X-rays, the absorption sharp-
ly decreases in 224, 232 and 246 my maxima and increases in the
region with the long wavelength maxima. In phosphors subjected
to a strong action of X-rays, the group of short wavelength
bands transforms into one band having one diffused maximum.
These changes are reversible; after heating the absorption in-
tensity in the region of short wavelength bands increasee and

Card 1/2 the former shape of absorption ourve is restored.
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4g-4.31/48
TITLE: X-Ray Action on Absorption and Luminescence of Alkgli-3 /

Haloid Phosphors Activated by Tin (Deystviye rentgenovykh luchey
na pogloshcheniye i svecheniye shchelochno-galoidnykh fosforov,
aktivirovannykh olovom)

These changes are due to the capture of additional electrons
by some activator ilons.

Alkali-haloid phosphors activated with tin and irradiated by
X-rays possess also thermoluminescence, but with other lumines-
cence spectrum than for fluorescence, The difference is caused
by other mechanism of origination. In the case of thermolu-
minescence, this mechanism is apparently the capture of addi-
tional electrons by activator ions which are transformed there-
by into ionised or quasi-neutral atomic tin centers.

No references are cited.

INSTITUTIONR: Saratov State University im. Chernyshevskiy
PRESENTED BY:

SUBNITTED: No date indicated

AVAILABLE: At the Library of Congress.
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. Kals L
SUBJECT: USSR/Luninescence 48-4-32-48

AUTHORS Kats M,L, and Nikol'skiy V. K.
RS
TITLEs On the Mechanism of Selective Absorption of Activator im KCl-Ag
Phosphors (0 mekhanizme selektivnogo pogloshoheniya aktivatora
v fosforaXh KCl-Ag)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Figicheskaya, 1957,
Vol 21, #4, pp 553-554 (UssRr)

ABSTRACT: The spectrum of selective absorption of the sctivator in the
KCl-Ag phosphor consists of 2 intensive bands with sharp maxima
at 216 and 228 mu and one very weak band with the maximum st
245 mue
After irradiating the KCl-Ag phosphor with X-rays 8 series of
new strong absorption bande arise in the long wavelength region,
and 2 strong bends with maxima at 222 and 235 ma and one weak
band at 260 mu arise in the short wavelength region, These
bands can be ascribed to certein electron transitions.

From a comparison of spectra from phosphors subjected to the
X-ray action and not subjected a oconclusion can be drawn,
Card 1/2 that absorption bands of some part of silver ione are displaced

O

L R - ey
APRROVED FORIRELE ASELa06561 312900 ¢ Vi vETALRDPHG 3,6,4] go"
Phosphors {0 makhax’xizme selektivnogo poxg.g§£xgniya72k1:{3§§%£z 0
v fosforakh KCl-Ag)

toward longer wavelengths under the action of X-rays, This
diasplacement can be caused by some lattice defects (anion
and cation vacancies, positive holes) some part of which are
localized near the aotivator ions,

The report was followed by a short discussion.
No references are cited.

INSTITUTION: Saratov State University im Chernyshevskiy
PRESENTED BY:
SUBMITTED: No date indicated

AVAILABLE: At the Library of Congress,

Cara 2/2
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Si-y -3-11/3%0
AUTHORS: Kats, M.L. and [Nikoliskiy, V,K.
PITIE: TAB5eTption and Iumirescence Spectra of the KBr-In
Phosphor and Their Change Under the Action of X-Rays.
(Spektry pogloshcheniys i lyaminestsentsii
kristallofosfora KBr-In i ikh izmerneniye poi
deystviyem remtgencvykh luchey.)

PERIODICAL: Optika i Spektroskopiya,; 1958, Vol.IV, Fr.3,
pp.354~357 (USSR)

ABSTRACT: Since Int and Sn*™ ions have isc-electron shells
with identical electron configurations, therefore
cemparison of properties of asikali-halide phosphors
containing these ions as activators is c¢f great interest.
The absorption ard luminescence spectrs of alkali-halide
phospkors, activated with tin were reported in Refs.l-4.
The present paper reports resuits of measurements of the
absorption, excitation end lwminescence specstra of KBr-In
and the effect of irradiation of X-zays on the absorption
spectra of this phosphor. The absorption spectra were
measured bty means of a quartz photcelecstric spsctro-
photometer SF-4 and the fluor:sscance spectra were

Card 1/3 photcgraphed on an ISP-51 spectrograpk. The
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51- 4 -3-11/30
Absorption and Iuminescence Spectra of the Kdr-In Phaosphor
and Their Change Under the Action of X-Rays.

excitation spectra were sbudied using & moncchromator
from the OF-&% spectrophctometer tcgether with a
FEU--19 photomultiplier. The samples were presented
by IL.M. Shemovskiy ané Yu.¥W. Zhvankc. The results
are given in Figs.i-%4, Fig.l shows the absorption
spectra of KXBr-In (curve a) and KBr-Sn (curve b),
Fig.2 shows ths absorption spectra of KBr-In before
{curve a) and after (curve b) irradistion with X-rays.
Curve v in Fig.2 shows the effect of illumination
with F-band light after X-irradiation; curves g and d
show the additicnal abzcrption bands produced »y X-rays.
The fluorescence spectrum of KBr-In is shown in Fig.3,
while Fig.4 shows the excitation spestrun of the same
phosphor.  TFrom the results obtained arnd those given in
Refs.1-4 it was fougd thet KBr mnoncerystals activated
with I’ and S’ exhibit many similarities in the
absorption, excitation and luminescence speztra as well
as 1n other propertiss. These similarities suggest that
in the phosphors studied absorption processes are related
T2 transifions cof e2lectrons tetween ievels of activator
Card 2/3 ions, Thes2 activator levals are displaced by the
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; . 5l 4 --3-11/30
Absorption and Iuminescence Spectrs of the - §>ﬁ: ‘3 l»*
Their Change Under the Actionpc;\f X-Rays., » ABrIn Phosphor and

action of the intemal crystalline field. Changes
én the absorption‘spectra under the acticn of X-rTays are
ue to the formaﬁlon of atomis centres on capture of free
glec};‘rons by activater ions. There are 4 figurss and
references, ic cvied ~] Eneld
« of which 4 are Scviet, 1 German, 1 English

and 1 translation of a Vestern work into Russian.

ASSOCIATION: Sarat ov State University  (Saratovskivy gcsudarst-
vennyy universitet.) ‘ T

SUBKITTED: May 21, 1957.

1o Alkali-helide phosphors—-Absorptien-—Spsetiregraphic snalysls
2, Klkali-halide phosphers—Luminescence-~Spectrographic analysis
3. Indium ions—Chemical effects 4, X-reys—~Spplicatiens
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AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT:
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Kats, M.L, and Semenov, B.Z. 51-42-5-12/29
e ettt

Investigation of the Absorption and Luminescence Spectra of
Alkali-Halide Crystals Activated with Nickel (Issledovaniye
spektrov pogloshcheniya i lyaminestsentsii shchelochno-
galoldnykh kristallov, aktivirovannykh nikelem)

Optika i Spoktroskopiya, 1958, Vol IV, Nr 5, pp. 637-642 (USSR)

The authors studied absorptian, emission and excitation spectra of
alkali-halides activated with aickel and the changes in these spectra
following X-ray irradiation. The authors slso studied the effect
of addition of the nickel activator in the fomm of various niclkel
compounds: NiClp, NiBrp and Nip03. The absorption spectra were
measured using & quartz photoelectric spectrophetometer SF-4, and
the fluorescence spectra were photographed using a spectrograph
ISP-51 or the Koenig-iartens spectrophotomnator. BExcitation spectra
were observed using a photamultiplier FEU-19. The erystals studied
were irradiated with X-rays from a tube werking at €0 kV and 4 mwA.
The absorption spectra were obtained for crystals of NaCl-Ni,
KC1-Ni (Fig 1) and KBr-Ni (Fig 2) grown from melts of NaCl#NiCl,,
KCl+NiClp, KBr+NiBry and KBr+Ni,04 respectively. Fiz 3 shows the

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721120017-0"
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51-2-5-12/29
Investigations of the Absorption and Luminescence Spectra of Alimli-Hallide
Crystals Activated with Nickel

fluorescence spectrum of X~ray irradiated KC14NiCl,, excited by the
365 mp line. Fig 4 gives the absorption by KZ1-1 subjected to
X-rays. Fluorescence of EBr-Ni grown from a melt of KBrNi,Oz

is shown in Fig 5 and the excitation spectrum of the same phosphor
is shown in Fig 6. From the results obtained the authors make the
following conclusions. In nickel-activated 2lkali-halide crystals
several types of activator centres can exist. Ths absorption
spectra in crystals before X-ray irradiation indicate one type of
centres which absorb but do not emit light. These centres are
Ni*" ions which are uniformly distrituted in the crystal and which
roplace cations of the base at the lattice sites. After X-ray
irradiation some Ni'* ions capture free electrons and thus. they
become centres of a new type with new absorption bends and
fluorescence in the orange-red region. In KBr-Ni crystals grown
from melts in which the activator was added in the form of Nis03,
a further type of centres was observed.

card 2/3
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, 51-4-5-12/29
Investigations of the Absorption and Luminescence Spectra of Alkali-Halide
Crystals Activated with Nickel

These centres are characterized by & non-uniforn distribution,
a different absorption (excitation) spectrum and very bright

emission. Such KBr-Ni crystals possess all the listed type of
centres after irradiation with X-rays. There are 7 figures ané
9 reforences, 3 of which are Soviet, 1 English, 3 American and

2 German.

ASSOCIATION: Saratovskiy gsudarstvennyy universitet (Saratov State University)

SUBMITTED: July 8, 1957

1. Alkall halides - Nickel activated 2., Alkaslil
hallides - Abscrpticn spectra 3. Alkali halides -
gard 3/3 Emission spzctra L. Alkalil halides - Excitation
spectra
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24(2), 24(7) S0V/48-22-11-15/33
LUTHOR . Kats, M. L. -

JE—
TITLE: dbsorption- and Emissionspectra of Alcali-Halide Crystals Con-

teining Impurity Ions ¥ith Isoelectronic Clouds (Spekiry
pogloshcheniya i izlucheniya shchelochno-galoidnykh krigtalilov,
soderzhashehikh Drimesnyyve iony s izoelektronnymi obolocnksmi

PR LODTCAL lzvestiya Akademi nauk U%5R, “eriyg fizicueskaya. 1954, Voi 22,
Nr 11, pp 1347-1350 (U=sR)

ABSTRACT The most interesting but least investigated physical praoblem of
the luminescence of crystal Phosphors {luminous subs-ance) is
still that of luminous centers and the mechanism ot selective
light absorption by the activating impurity. It ic Bupposed that
the impurity absorption and emigssion bands depend on the transi-
tion of electrons between the energy levels of the activating
impurities. It follows that if the electron cloud shows no

heavy metals must be highly similar to each other, provided
that these ions have isoelectronic clouds., The author closely
Card 1/2 examined the absorption- ang emission spectra of alkali-halide
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S0V/48-22-11-15/33

ifbsorption- and Emissicnspectra of Aleali-Halide Crystalg Containing Im-

purity JIons V/ith Isoelectronic Cloude

crystals activated by ions with isvelectronic clouds.

The crys-
. . .+ o 2+
tals were activated with In and Sn

as well as with 'I‘l+ and

Pb2+. Experiments proved the statements mentioned above,
in alkali-halide crystals activated by ions with igsoelect
clouds the absorption-, activation-
very similar to each cther. This proves that the absorption and
emission processes in the above-mentioned crystals depend on
the transition of electrons between the ion levels of the ac-
tivator. They are, compared with the levels of free impurities,
shifted under the influence of the inner crystalline field.
There are 1 figure and 12 references, 6 of which are 3oviet.

i.e.
ronic
» and emission spectra are

ALSOCIATIOR: Saratovskiy gos. universitet imeni N. G. Chernyshevskogo
(Saratov State University imeni N. G. Chernyshevskiy)
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80V/51-6-2-19/39

AUTHOR: Kats, M.L,
TITLE: Phosphorescence and thermal De-Excitation of KBr-In Phosphors

(Fosforestsentsiya i temmovysvechivaniye fosforov KBr-in)
PsRIODICAL: Optika i Spektroskopiya, 1969, Vol 6, Nr 2, pp 237 (USSR)

ABSIRACT:  The suthor and V.K, Nikol'skly reported earlier (Ref 1) results of
an investigation of the absorption and fluorescence spectra of
KBr-In phosphors. Under the experimental conditions of that work
(thin crystals and weak source of excitation) no afterglow of long
duration was observed. If KBr-In is oxcited with lignt from a uwercury
arc vhich is not separated out spectrally, then comparatively intense
phosphorescente is observed whose dacay [Fig 1 (see a.bove)] suggests
recombinational nature of amission. fThemmal de-sxcitation of these
phosphors (Fig 2) irradisted with X-rays, suggests the same mechanism.
The thermal de-excitation curve consists of two peaks; optical
measurements of changes in the absorption spectrum in the process of
heating show that the high-tenperature peak of Fig 2 is due to electrons
localized at F-centres. Various arguments supporting the recombinational

card 1/2 mechanism of emission of alkali-halide phosphors activated with indium
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] SCV/51-6-2-19/39
Phosphorescence and Thermal De-Excitation of XBr-In Phosphors /5 /

are also given in papers by N, Ya. Lushchik, Shamovakiy, Zhvanko,

Ch.3. Lushchik and Volin (Ref 2). The fluorescence and thermo-
luminescence spectra of KBr-In phosphors measured by means of &
high-speed spectrograph ISP-£6 are essentially identical. Consegquently
in both cases emission is due to similar electron transitions at
similar sentres. tnis is a conplete translation. ‘There are 2 figures.
ard 2 Soviet references.

SUBMIYYED: July 13, 1958

Card 2/2
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PHASE‘I BOOK EXPLOITATION SOV/5178
Kats, Mark L'vovich )

"—‘\ - 2

Lyuminestsentsiya 1 elektronno-dyrochnyye protsessy v fotokhimicheskl
oitcrashennykh kristallakh shchelochno-galoidnykh soyedinenly
(Luminescence and Electron-Hole Processea in Photochemically
Colored Crystals of Alkall Halides) [Saratov] Izd-vo Saratovskogo
universiteta, 1960, 270 p., Errata slip inserted., 3,000 coples
printed,

Tech, Ed.: Alekseyev, P, Z,; Ed.: Korobova, E. I.

PURPOSE: This book is intended for physilcists, chemists, and physical
chemists interested in crystals of alkalli hallde compounds.,

COVERAGE: This monograph 1s a summary of the author's studies on the
luminescence mechanism of activated and nonactivated alkali halide
crystal phosphors and related problems concerning the nature and
structure of luminescence centers and electron and hole capture
centers, The mechanlism of light absorption in such crystals and

Camd=348.__
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Luminescence and Electron-Hole (Cont.) ' S0V/5178

the role of electron-hole processes in- these phenomena are also
covered. The material-in the book can be dlvlded into two sec-
tions. The first section deala with investigations of photo-
chemically colored alkali hallde crystals not containing activat-
ing impurity centers. The second section deals with the investi-
gation of alkall halide phosphors activated by heavy metal ions.
No personalities are mentioned. 'There are 361 references: 188
Soviet, 106 English, 63 German, 2 Czech, 1 Hungarian, and 1
-Swedish,

TABLE OF CONTENTS:

Introduction , 5

Ch. I. Mechanism of Light Absorption by Pure Crystals of Alkali
Halide Compounds

1. Absorption spectra of pure crystals of alkall halide com-
pounds :

Capd=274~8—
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: s/058/62/ooo/008/obu/ 134
d : A061/A101

NUTHORS 3 Kats, M. L., Nikol'skiy, V. K.
TITLE: On the nature of atomic centers in silver-activated alkali halide
phosphors ' .

PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 42, abstract gvo9s5
("Nauchn. yezhegodnik.’Saratovsk. un-t. Fiz. fak, 1 n.-i. in-t
mekhan. i fiz.", 1955, Saratov, 1960, T1 - T6) [
TEXT: various assumptions regarding the nature -of centers being respon-
sible for the atomic A band (288 my) that appears in KCl-Ag phosphors as & re-
sult of X-irradiation are confronted. According to one viewpoint (Kats, Ett-
sel', and Shul'man), the A center consists of an F center with an AgT ion as
one of the cations in its environment, the electron coupling being stronger
with Agt than with xt. According %o another concept (Shamovskiy and cO-WOTKErS),

. thin metzllic silver films forming on the surface of the substructure blocks
are responsible for the A band, A number of facts is presented in support of
the former hypothesis, such as the absence of color in KCl-Ag crystals X-rayed

Card 1/2
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5/058/62/000/008/044/134
On the nature of atomic centers in... _ A061/A101 '

at low temperature, and the absence of the 288-qu. band in the absorptica spec- \/

trum of hyperfine silver layers applied to the surface of nonactivated alkali
halide crystals.

V. Kosikhin

[Abstracter's note: Complete translation]
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ANDRIANBY, A.S.; KATS, M.L,
B RERSOTREE  M

X-ray electr&luminescence in pota;sium bromide erystals.
Opt. 1 spektr. 11 me.88422-423 S 61, (MIRA 14:9)
: (Luminescence) = (Potassium bromide crystala)
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89241
§/048/61/025/001/007/031
3 B029/B06
96150 (4/s01/32,1255) 9/06T
AUTHORS: Kets, M, L., Gyunsburg, K, Ye,, and Goulubentseva, L, I,
———— .
TITLEs Excitation of luminescence in asoctivaited alkali iodides at

low temperature by means of excilons

PERIODICAL: Izvestiya Akademii nauk SSSR .. Seriya fizicheskaya, v. 25,
: no. 1, 1961, 43-44

TEXT: The authors investigated the spectra of the excitation of luminescence
by excitors since new experimental data are required for establishing a

theory on energy migration in a orystal phosphor. Alkali-halide iodides

were activated with divalent tin and lead ions, The investigation was made
with phosphors with a KI and Nal base, whose exciton absorption bands lie

in the range about 219 and 229 myyrespectively. The excitation spectra were ,
teken at +20°C and -150°C by means of a special oryostat mounted in an
C%-4(SF-4) speotrophotometer which served as a monoohromator. Studies of
the excitation speotra of KI-Sn orystals showed an excitation band in the
range of exciton absorption with a maximum at 219 my,and also a strong rise

Card 1/5
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89241
5/048/61/025/001/007/031
Excitation of luminescence... B029/B067

in its intensity with decreasing temperature (Pig. 1). The rest of the
bands are due to activating impurities. Similar bands within the range of |
exciton absorpticn were observed in the excitation spectra of KI-Pb and
NaI-Sn crystals (Fig. 2). The activity of the bands about 219 mp for KI
and about 229 my for Nal inoreases with the content in activating impurities
of the phosphors. - In the absorption spectra of tin-activated alkali-halide
crystals, the absorption bands of the esctivator decreasse after exposure to
X-rays and, the intensity of luminescence of these orystal phosphors is
reduced. This is due to the formation of non-luminescing atomic centers

if tin. The activator bands in the excitation speotra of the potassium of
the KI-Sn crystal, additively colored in the vapors, vanished on tranesi-
tion of the ion centers of tin to atomic centers. 3imuitaneously, the ey
exciion bends of excitation vanished completely. The color of luminescence
ig the same in the case of both excitation in the ectivator bands and
exciton bands. Changes in the absorption spectra of the crystal phosphor
allow to draw conclusions as %o the interaction of excitons with activators
and thermal microdefects in the crystal lattice. The authors determined

the absorption of the specimen before and after irradiation in the exciton
band in order to ascertain the change in the absorption spectira of the

card 2/5
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| Bxcitation of luninescence... " B029/B067

' nKI-an erystal phosphors under the action of light from the range of self-
B8 absorption. - Such an irradiation reduces absorption in the renge, ofsihe -

! activetor bands. In- crystal phosphors with divalent activators,. inter< .
action processes take place between excitons and activator center.,, which
excite the luminescing centers and' give rise to singly-ionized or atomic

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721120017-0

oentera. This is the reproduction of a lecture read at the Ninth Conferenge
B on Luminescence (orystal phosphors), Kiyev, June 20-25, 1960. There are
. 3. figureg and 9 references: € Soviet-bloc and 3 non-Soviet-bloc.
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2081l
5/048/61/025/003/033/047

7.‘//60(‘-/99 /127, /39:§ B104/B202

AUTHORS: Andrianov, A. S. and Kats, M. L.

TITLE: Luminescencs of alkali halide phosphors wiich had teen

activated by means of antimony trichloride

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya,
v. 25, no. 3, 1961, 390-392 :

TEXT: This paper was presented at the 9th conference on luminescence
(crystal phosphors) Kiyev, June 20 to 25, 1960. The authors studied
alkali halide phosphors activated with icns having the same outer =lectirsn

surface-activated single crystal phosphors; Fig. i showa the abscrpticn
curves of KCl_—S‘nCl3 (Curve 1) KBr-5bCl 5 (Curve 2) phosphors ard of en

shells (In', Sn2+, Sb3§)~ They irvestigated the opticsl propertlies of

SbCl; layer #hich had been applied to a quarsz base (Curve 3). Further-
more, curves 3 and 4 of this figure show the excitaticn spectrum and tnhe
fluorescence spectrum of KCl-SbCl3 phozpnor. A comparizacn of curve 1 and

Card 1/3
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208l
5/048/61/025/003 /033 /047
Luminescence of alkali halide... . B104/B202 /
2 of this figure with the representations ¢f the nbsarptic: spectra o f

alkali halide phosphors which had been az*ivated wi*h tin and indius
indicates that the absorpticn spectrz of thase pucsphors ars cauzai vy
equal electron transitions. However, considerable differences srs
observed in the optical properties. While the sctivatior apscrpiion specira
of the phosphors activated with indium and tin are ia full agreemsn: with
the fluorescence spectra, this asgreement is not found in pnoaphors activated
with antimony (Curves 1 and 4). This indicates that abzcrrtizn and
fluorescence take place in different centera, The formation of flucras-
cence centers due to the interaction beiween SbOl molecule ard the
fundamental substance is inferred from the fact that fluorescanze of

SbCl3 phosphor cannot be excited by ultraviolet light. In the following
discussion N. Ye. Lushchik describes his experiments with KC1-Sb single

crystals which, in principle, are in sgreement with the results obiained
here. There are 1 figure and B references: 6 Soviet-blcc.

ASSOCIATION: Saratovskiy gos. universitet im. N. G. Chernyshevskogo |
(Saratov State University imeni N. G. Chernyshevskiy) ‘
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Lunminescence of alkali halide... 3104/3202
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1, 19689-63 Ew(l)/uwp(q)/smm)/m)s AFFTC/ASD/ESD-3/1JP(C)/SSD
“Pad  Jo/EijIG S
* ACCESSION- NR: ..AR3006972 o B S/OOS8/63/000/008/D054/D054 '
SOURCE: Rzh. Fizika, Abs. 8D395 o @’QB

AUTHORS : Kats,‘ M. L.; Semenov, B. Z2..

PR SNV L e

" TITLE: Aosorptlon and glow of activator centers in alkali halide ’ {

crystal @Pﬂwhors:‘r\actlvat.ed with _x_l_l_glc_e_;__v7 . | 2.7 . 1.‘7

CITED SOURCE: Sb. Fiz. ‘shchelochno-galoidn. kristallov. Riga, 1962,
191-193 - _
TOPIC TAGS: Absorption spectrum, exc:.tat:t.on spectxum, NaCl-Ni crystal ,
phosphor, KCl crys;a‘ phcsphor, KBr-Ni crystal phosPhor oo
. , I '

TRANSLATION: Absorpt:.on ‘and excitation spectra of NaCl—NJ., KC1-Ni,
and KBr-Ni crysta} :phosphors, their aqueous solutions, and aqueous :
solutions of the activators were investigated. The absoxption .
“bands at 246, 254, :and 250 nn in the spectra of these phosphors are; °

Cord 1/2
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L 19680-63 :
ACCESSION NR: AR3006972 ~ . ' Cj

' ascribed to the Nia+ ions. It is foqu that the. absorptlon band of |
crystal phosphors” in the region 270~~280 nm is observed also in
aqueous solutions of phosphors. The centers responsible for the ab-
sorption in this ?and are apparently non-luminescent complexes, the

' component part of which is the actlvat’oi' It ie concluded that the
induced luminescefice. in the NaCl-Ni is due ‘to centers that absorb

: light in the long' wave ultraviolet regz.on (essentlally in the ,,Gs,nm”"“/
. band). V. Kosikhin. ' e )

— e s b e v N . N .

| DATE aco:  06Sep6s3 o SUB CODE: PH . ENCL: 00
. o . : ) T . o
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a4 6o | B104/3102
AUTHOR: _Koto, Mo Lo =~
TITLE: Absorption and luminescence of activator trapping centers in

alkali~-halide crystal phosphors

PERIODICAL: Akadeniya nauk SSSR. Izvestiya. .Seriya fizicheskaya,
Ve 26’ no. 4, 1962, 506 - 513

TEXT: In a continuation of earlier investigations (Dokl. AN SSSR, 105, 415
(1956); Optika i spektroskopiya, 4, 637 (1958)) the author, jointly with -
3. 2. Semonov, siudied the primary and gsecondary absorption spectra of \f
¥aCl-Ni, KCl-Ni, and KBr-Ni phosphors, and also of their aqueous solutions.

The principal aim of the study was to interpret the additional absorption

vands. when not exposed to X-rays, the two last-mentioned phosphors show :
absorption maxima at 213, 254, and 272 mp, and at 214, 250, 271, and 302 my,
respectively. It is assumed that the absorption bands at 246 my (NaCl-Ni),

254 nf (KC1<Ni), and 250 mp (kBr-Ni) be caused by activator centers, i. e.,
by the Ni%* ion. The 235-, 295-, and 335-mp. bands (FaCl-Cu), and the 242-,

Card 1/2
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5/048/62/026/004/010/014

Absorption and luminescence of ... B104/B102

305-, and 365- mu bands (XC1-Cu) are caused, by electron trapping centers of
activators. In an investigation performed in cooperation with V. K. - .
Hikol'skiy, absorption bands (345 and 375 mit ) were discovered in the ab-
sorsiion spectra of additionally colored KCl-Ag and KBr-Ag phosphors. These
banis ave atiributed to those centers which were created by the eleotronic
coloring of the phosphors. 1In a discussion, V. M. Belous of Odesskiy gos.
universitet (Odessa State University) reported on a redistribution of
electrons in AgCl among localization levela in the dark. Hardening of AgCl
produces lattice defects, resulting in a new system of trap levels. Aan
activator producing deep adhesion levels may also be regarded as a lumines-
cent center. The recombination of a hole with an electron on an activator
level leads to the emission of a red photon. There are 12 figures.
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at about 213, 254, 272 s and 214, 250, 271, 302 m, respectively. 3) Aqueous

. solutions of NaCi-NicCl,, KCl-NICly end Kbr-NiBry. All spectra showed an absorption
- band at 274-276 mus and less intensive maximum at about 400 mi. b)) NaCl-Ni ex-
citation spectra. Non-irradiated samples activated by electrothermodiffusion
appeared to be excited predominantly at 365 s and showed, after x-raying, i{nduced
- absorption bands at 276 and 306 su. Orig, art. has: & figures. '
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- . ABSTRACT: Pure powdered KBr, mixed with a resin dielectric, was spread on a glass
. plate and, upon drying and polymerizing, coated with aluminum spray which served as
* one electrode, while a transparent SnQg coating on the reverse side of the plate served
as the other. The capacitor thus created was placed in the path of an x-ray beam, with
the aluminum coating facing the beam. The luminescence could be observed through the
. transparent SnO, layer and was found to ocour under the influence of either an electric
" field or x~-ray, with the combined action of both increasing ite brightness. 7The nature
of the intensifying action of an electric field on the x-ray-induced luminesce.noe of KBr
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