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Beepenne
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Table 1. Recombination luminescence bands in alkali halides at about 5§ K

Peak position  Halfwidth Lifetimet
Crystal P o v ’15) Intensity}
214 580 - - 24 x 107
LiF s 38 - s 50 x 1074
NaF - o s ko I T t T T T
KF 405 306 045 28 x 107% 25 % 1073
233 532 036 e 76 x 1072 -
RO 00 310 = - 26 x 1073 =
oF 206 59 043 = 51 x 1073 g o
s 394 313 033 — 19 x 1073 £
Licl 296 418 069 12 % 1074 19 x 102 T
81 547 059 vs 17 x 10~ 2 0.6l
INACL 38 347 068 31 % 1074 23 x 10°2 £039
KCl 488 254 026 50 x 1072 21 x 107 8
RbCl 514 241 025 89 x 1072 67 x 1072 E
25 507 045 Vs 36 x 107¢ E gual
cact 25 452 074 vs 70 x 107* 304
i, 234 530 045 vs 95 x 1072 ®
ASE 314 395 053 51 % 107° 15 x 1072 =
NaBr 267 465 044 46 x 1077 95 % 1072 202
KB 281 440 044 vs 29 x 1072 £ : "
" 509 244 041 10 x 107* 14 x 1072 : -. N
300 413 039 vs 34 % 1072 £ 4 3
BB 55 236 047 15 % 107 38 x 1073 oL Ll d" St -
dicgs 262 474 040 vs 81 x 1072 IS0 7200 250 300 350 400 450 500
S 35 355 028 15 x 1073 19 x 1072 Wavelength (nm)
Lil 380 327 = 50 x 107¢ 64 x 1073 ¢
Nal 292 424 038 57 x 1077 26 x 107 Figure 1. x-ray luminescence spectra of
K1 P ogn o Pt g fluorides at about 5 K: full curve, LiF
- 320 388 030 vs 44 % 1072 (scale maximum 6 x 107%; dotted
. 402 309 049 22 x 1072 12 x 1072 curve, NaF (scale maximum 6 x 1073);
sl 336 369 051 18 x 107° 10 :
. i broken curve, KF (scale maximum
+ Lifetimes too short to measure in the present work, namely less than 20-30 ns, are labelled vs i A ;
(very short). 1 x 107?); chain curve, RbF (scale maxi-
1 Intensities given are peak amplitudes relative to that in CsL. mum 1 x 1072),
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Experimental measurements with a LiF(W) scintillator

B. Pritychenko®, A. Da Silva®*, A. Smith*¢, P.D. Bames, Jr.*¢, B. Sadoulet**

Abstract
We have consireted a scintillation detector using LiF(W) and studied its response to neutron and ggmma sources. We
detect any signals from low energy photons because its scintillation efficiency is nnl‘; the efficiency

c did observe the Compton edges due to '¥'Cs and “K sources. We also observed thermal neutrons by the
reacti )H. The thermal neutron peak had a resolution (FWHM) of ~17%. Finally, we observed events due to

the cosmic ray muon flux in our laboratory.
Abstract
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LiF:W as a scintillator for dosimetry in diagnostic
radiology

R Nowotny

Institute for Biomedical Engineering and Physics, Medical Urivrsity Vienru, AKHAL
A-1090 Vienma, Austria

LiF - light yield 3.5-7 % relative to Nal-Tl
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Figure 1. Scheme of relaxation of electron excitations in an insulator with two channels of relaxation
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Time-Resolved Luminescence Study on Relaxation Dynamics and
Morphology of Self-Trapped Excitons in Ionic Crystals

Ken-ichi Kan'no
Department of Physics, Kyoto University, Kyoto 606, Japan

Time-resolved spectroscopic studies on the intrinsic luminescence in alkali halides have re-
vealed that there exist multiple local minima on the adiabatic potential energy surface (APES)
for the self-trapped exciton (STE) state. These results are briefly reviewed, and closely con-
nected subjects on the shape of the APESs for the lowest singlet-triplet STE pair, the electron-
hole exchange energy, relaxation dynamics and the structure of STEs are discussed in terms
of adiabatic instability during exciton self-trapping. A simple phenomenclogical model is pro-
posed for the relaxation dynamics into on-center and off-center STE states, where an impor-
tance of the electron-hole spin correlation is pointed out.
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Figure 3. The excitation spectra for a time-integrated (TI), fast (TWy, A1 = 26 15, 51 = 8 ns) and
slow (TW f 596V (solid lines) or 4.23 ¢V (dashed lines)
emission ) in a LiF-1 erystal at 9 K. The excitation spectra of
time-integrated 3.4 ¢V emission in LiF-1 (QQ) and LiF-2 (AA) crystals at 9 K. £
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JKcnepuMeHT. VIamepeHnus

CFIeKprI CBE€YEeHUA N3MEPEHbI Npun BO36y)KAEHMM n3ny4eHnem
peHTreHoBCKoOM Tpybkm ¢ HanpsixeHnnem 35 kB n Tokom Tpybkmn 1 mMA.
CrleKprI 3anNUCbIBaINCb C NCNOJIb3OBAHNEM BAaKYYMHOro MOHOXpOMaATOpa
BM4 npu wupuHe weneii 4 MM, 4TO COOTBETCTBOBAJIO CNEKTPaJIbHOIA
wupure wenu 7 HM. Cnektpbl peructpupoanuce PV 39A c obnactbio
yyscTBUTENBHOCTU 160-600 HM M MaKCMManbHOW YyBCTBUTENbHOCTBIO
okono 400 um. Onsa oxnaxaeHns obpasuos MCNObL30BaNCS
kpuocTaTt-pedpprxepatop CNCS100-204 (Janis Research).
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JkcnepumeHT. MaTepwuan LiF

Kpuctannsl dpTopuctoro nutus u bToOpUCTOro Kanbuus uMenn
pasmepbl 10x10x2mm. KpucTtannsl wandosannck ¢ obenx cTopoH
ANSt YMEHbLUEHUS BANSIHASE OTPA>KEHWNA HA Yr/IOBYIO 3aBUCUMOCTb
MHTEHCUBHOCTI CBEYEHUS.
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CnekTpbl cBe4eHus
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CnekTpbl cBeveHns 2

Bce nsmepeHHble kpuctanibl paHee oTobpaHbl Kak BECKUCIOpPOAHbIE, T. €.

HE nMerwmne BMaNMOro CBe4eHmsa npm B036y)Kp,eHVII/|
yJ'IpraCbVIOJ'IeTOBbIM CBETOM, a TaKXe He mmMmeruine CyLeCTBeHHbIX NOJOC

norsoweHunst B 0ba1acTum BakyymMHOro ynbtpaduosnera.
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KoppekTupoBka Ha CMeKTpasibHYt HyBCTBUTENbHOCTb

Light output
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—LiF 8K 0.20
10 o ——CaF2-Eu 1.0
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CnekTpanbHasi HyBCTBUTENbHOCTb YCTAHOBKN U KOPPEKTUPOBAHHbIE
cnekTpbl cevenust kpuctannos LiF n CaF-0.1%EuF3 npu
PEHTrEHOBCKOM BO3OY>xAeHUn. VKasaHa CyMMapHast MHTEHCUBHOCTb

CMEeKTPOB CBEYEHUS. é%
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KoppekTupoBka Ha HemosiHOE MOTJIOLLEHNE PEHTIEHOBCKOMO

N31YyHEHNA

Kpuctannbl pTOPUCTOro INTUS N KaJbLUsi UMEIOT CYLLECTBEHHO
PasANYaOLMECS NIOTHOCTU, KOTOpbIe paBHbl 2.635 r/cm3 n 3.18
r/cm3 cooTseTcTBEHHO. BeiefcTBMEe 3TOr0 YacTb PEHTrEHOBCKOrO
N3ay4eHunst He noraowaerca obpasuom Kpuctanna propucroro
JINTUS, YTO MPUBOSMAT K YMEHBLUEHNIO NHTEHCUBHOCTU €ro
CBEYEHNS OTHOCUTENBHO 0bpa3ua PTOPUCTOro KasibLusl, B KOTOPOM
3HAUYUTESbHASA OIS PEHTFEHOBCKOrO W3J/yHEHUsSI NOrOWAETCS.
OueHuTb AONIO NOTNOWEHHOrO PEHTIEHOBCKOrO M3/yYEeHUs
W3BECTHONW 3Hepruu B NtoOOM BELLECTBE MOXHO MO TabanyHbIM
AavHbiM (Hanp. Tabauusl dus. senndut [6]). OgHako nonoxexune
ycyrybnsiercs Tem, 4TO CNekTp TOPMO3HOr0 PEHTrEHOBCKOMO
W3YHEHUS 3aBUCUT OT KOHCTpyKuUun Tpyokn. Jns Toro 4tobbl
n3bexxaTb ownbok pacyéTos, NOrioWeEHHan A0Ns U3nydeHus boina
N3MEPEHA IKCMNEPUMEHTANBHO. [TpUEMHNKOM M3NyYeHUs ABASICS
kpuctann BaF,-Ce. @%
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KoppekTupoBka Ha HemosiHOE MOTJIOLLEHNE PEHTIEHOBCKOMO

N31YyHEHNA

| Kpucrann | 1/lo | (lo-1)/lo |
LiF (4.2 mm) | 0.42 0.58
LiF(1.83 mm) | 0.67 | 0.33

Ocnabnetne usnyyenmns pentrenosckoin Tpybku (35 kB, 1 mA)
KpucTannamu bTopucToro AnTus

LiF
BaF, H. X-ray
-Ce
Kpucrtannel CaF,, SrF,, BaF, nonHocTbio MoHOXpo
MOr/IOLLaNN PeHTreHOBCKoe n3ny4yerume. Kak MaTop

cnepyet u3 pesynbTaToB Tabnauubl K gns

LiF(1.8mm) pasen 3.0 . 3y é%
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Ceetosbixopg LiF

C y4eToMm BCeX KOPPEKTUPOBOK abCONKOTHBIN CBETOBBIXOA NMEIOLLMXCS
KPWCTasIoB pTOPUCTOrO ANTUSI MOXKHO OLIEHUTB Criedytowum obpasom:
LY(LiF)=LY(CaF,-Eu)*SLiF /SCaF;, * K lge LY — Bennuuna
abCosOTHOrO CBETOBBLIXOAA, S — CYMMapHasi MHTEHCUBHOCTb CMEKTPa
ceeveHns, K — koadbpuLumeHT, KOPPeKTMPYIOLNii HEMOHOE NOrJIOLWEHNE
TOPMO3HOrO PEHTFEHOBCKOTO U3JyHeHUsi BO PTOPUCTOM JIMTUN.
Monyuaem LY(LiF)= 20000 * 0.2 * 3 = 12000 ot/ MaB
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Ceetosbixopg LiF

Cnenyet 3aMETUTb, YTO NPUBEAEHHAS BENNYMHA SABASETCS
OLIEHOYHO 1 Bonee TOYHOE 3HaYeHUe abCOMIOTHOrO CBETOBbLIXOAA
CUMHTUANAUNT PTOPUCTOrO NTUS MOXKHO NOAYHUTL NyTeM
N3MEPEHUs aMMNANTYLHOMO CMEKTPa NpW HU3KMX TeMnepaTypax.
OueBnaHON CIOXKHOCTLIO NOAOOHBIX N3MEPEHWNIA SIBJSIETCS NOMMMO
npoyero 6onbLIOE BPEMS 3aTyxaHUs CBEHYEHUS SKCUTOHOB B
KpucTannax pToOpUCToro NUTUS NpU HU3KUX TeMnepaTypax, paBHoe
14 MunancekyHAa ANs ANMHHOBONHOBON NONOCH! CBeYeHus un 1
MULTMCEKYHAA [J15 KOPOTKOBOHOBOI nonockl [Rodny 1996], uTo
noTpebyeT NpuMeHeHNs cneunanbHbIX METOAO0B perucTpauumn
CUMHTUNAALMUOHHBIX UMMYAbCOB.
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Bo3MoXKHble HanpaBaeHUst NCCcneaoBaHuii

CoBmecTHblE n3mepeHust amnanTyaHbIx cnekTpos LiF npu Huskux
TemnepaTypax

Huskotemnepatyphbiii ceeToBbixog NaF

3aBUCMMOCTb CBETOBbLIXOAA OT YpoBHs npumeceii LiF
3aBMCUMOCTL CBETOBLIXOZA OT npumecu kucnopoaa B LiF
BoisicheHus npupogbl kOpoTKOBOAHOBOW nonockl npu 215um B LiF
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