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Fig.l Transmission curve of pure Csl crystal
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Fig.2 Excited and fluorescent spectra of pure Csl
crystal with LS-50B (Pcrkin Elmer)
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Fig.3 X-ray excited cmission spectra of pure
Csl crystals
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B 2 41 T Ml Perkin-Elmer LS-50B 3 Y66 i (L B &Y No.3 & & f ¥R G IE R A6
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90% LA b, TiHES: No.2 40 70% &4
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BINAZHEREIZMN., 7Cs MHEWETH5M Nol B, FRATHE 4 £15H
T AR FEDG i A B et BT B B AR 5 5% . "TRAE B R1306 EF7E 310nm 4Ly M KV AR
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REBIFH CsI fyik, HEERE A PERTIE 18.6%, H Ytk LB &£ F| Nal(Tl) #7 5.4%.
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Table 1 Light yield and energy resolution of pure CsI crystal

Crystal Size/mm PMT FWHM/% Light yield
NaI(T1) 23%25 R1306 8.0 100
Pure Csl 23%x25 R1306 28.3 2.5
Nal(TI) 23%x25 R2059 8.2 100
Pure Csl 23x25 R2059 18.6 5.4
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EE 4 P T A E R AE Y B BT 28063 wad [0] 3 B O0RT I A5 69 B 5 e [a) R
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91.8%, FrLLiZ B S 18 - BB b i e8] <8%. B 5(b) B3THESh Nod IR B R. RHNK
B A ERETE 71=6.5ns, B 1,=29.6%; »=23.1ns, [,=37.3%; 13=2.4us, I=33.1% =%t
SE, BMBERZELSWESBRARGREAL BRI EN 33.1%.
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(a) Decay curve of a pure CsI crystal No.2 (b) Decay curve of a pure Csl crystal No.4
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Fig.5 Decay curve of pure Csl crystal
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Fig.7 Emission spectra (uncorrected) from pure Csl
A: before annealing; B: 100h after annealing at
500°C for 1h
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Fig.6 Enecrgy band structure of Cs1t!



3 trEhE: Al Csl Rk B YeirtE 277

Csl Bk REEHHEBR UV RIH KR FEN 310nm, K63 E KL N 280~340nm, Bf
0.8¢V A . MM, WATAAR UV KANRA AIHERE.

B3 CsI Skt UV KT BB — M EEVHE A f¥TF FE (free exciton) L. HAR
HERYE SBRRERXEE FE#K. RUV ZFHR&HE 0.1%~0.5%, SHTHERT
FE PR —3. $4h, FE H28ETEIZ4% 1ps, BT FE 51E B 15 8 00 7 MOMad i
MEIAREE. SCHR (5] fEZ AR UV MR SR, AR REM N3 KB EF K FE
TUBIREH STER. BUEL E, B, SHSTEMHE—“F" M=K “S” & EMND
SIS FH (Ins) FI8 (100s)UV RS E. 4 Csl RAEMERIERNRERE LR
BH . HH, RIVAIRAHOMBTHRAEBRR UV ZHENEE.

FEHRERFRARARLEELETSWRTINHZ /MW M EHKRT, WE
#—F, Ruvin Deich Z A B SEERY HITEMB B TR BAT Csl . Nal FREH &
BBy BT R) 4 B R Y6 Y6 IS FE TR, BRI <20ps IR ERHFH. X MROGRSHREK
HRBRATFRHEATERT. mE 6 oI~ 5p° i HF, AR AR—EMEERTRN 2Py M
2Py, LA, MHF AE, ~2.5¢V, RS RMH AN 2Py o2 Pyyp BT, by 2 2.5¢V. HIFER
¥¢ (Intraband luminescence, IL) ARZRERFNERENER. RERETEE N 1071 ~107% #H
A P FE A AR A K el e

2. KT FWEREE 3 & 450mm XM ER, HHES No3 BREXRIIAT MR
500°C, f£1 1h, SR/GTE 4h AR HIBIER. EE 7HFE T A X CBE MR KAE 26
M AR fL. FEL R TR KT JE Z 4 St A g T AR KBS (R o AR 4L, BEERTIAR 2 7, Frp
T RREAMNE. BRMNERR, HUEAE TR 2 FER MG HEER. KFE2
A B A S 310nm bR REAR T W, MBS RREERREW, BXERIRK
BARTHIMT oL, FEBSRMETDHENTEHRER BEREARESE BT
Cs (4 5p B FIREE, FrUAZS AR TS TRILRE S A& 4THTH, ERMAN
BB TN rEE, &R, NTERFHLLH L, BEINFEEXM 450um
B RTERNER, HEEZRTEMNRENAREN.

F2 4 CsI RN
Table 2 Annealing effect on pure Csl emission (at 500°C, 1h)

Before anncaling After anncaling /mm?
Component /mm? 10L 100h 260h
Fast (310nm) 1015 1160 1150 1130
Slow (440nm) 662 5465 4360 3570

5 & i

4 Csl BB/ A AJH: 310nm 1 450nm, 2T 310nm B9 X6 o &, R
6] 2.8~37.3ns. X R (4 & (& 7T B <8 AR B FRET ). AL F 450nm #9065 B O8R5,
TR BERAT A Y 2.4us. BA BB EIERERZBEFRBEHBMER, BRERE. RENLES
BN REREE. EREEKIE EATHEESEORBEANCRE AR TRAOBHIEE.
Wi B ENSREEYE RE L AERETERSNONESER. BEXERE
EEREHHITEFRETALAROER.
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Luminescent Performances of Pure CsI Crystals

SHEN Dingzhong DENG Qun  YUAN Xianglong ZHANG Lixing YIN Zhiwen
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 Chinag)

Abstract

The optical transmission, X-ray excited emission, energy spectra and decay time character-
istics were measured for pure CslI crystals grown by Stockbarger process. The results show that
the crystals has two scintillation components: a fast component peaked at 310nm with <40ns
decay time and a slow component at 450nm with ~2.4us. The slow emission intensity is not stable
and considerably affected by I™ vacancy defects in the crystal. The intensity ratio of fast to slow

component obtained is 91.8%.

Key words pure CsI crystal, fast scintillator, crystal defect



