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SRAERHT TR, RESE. YCENINRMERAR. ZBABRTIARER, SAEEN Fm3m, 7RG X
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(mole fraction) single crystals were grown by the Vertical Bridgman method. The phase,
impurities concentrations, luminescence and scintillation properties of crystal samples were
studied. Both crystals belong to the cubic crystal structure and the space group of Fm3m. When
excited by ultraviolet light and X-ray, both crystals exhibit an emission peak at 380 nm originated
from self trapped excitons emission, and Cs;HfCls : 0.2%T] crystal exhibits an extra TI* sp-s?
transition induced emission at 505 nm. Cs;HfCls and Cs;HfCls - 0.2%T]I possess high light yields
of 37 000 and 36 500 photons/MeV respectively and both have excellent energy resolutions of
3.5% at 662 keV under excitation of 1¥Cs source. The scintillation decay time of undoped
CsoHfClg is comprised of 0.37, 4.27 and 12.52 ps. The scintillation decay time of Cs;HfClg :

0.2%T1 is comprised of 0.33, 4.09 and 10.42 ps.
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SR, #R: PLaM (GEXL A, FELAAR) , 4o F 4RI (chemical vapor deposition, CVD) ) R IEZ—
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AR AR AT 0 R L Y HFC (4 99.9%, APL Engineered Materials) CsCI(4l /% 99.999%, Sigma Aldrich)
FITIBr(4E 5 99.995%, Sigma Aldrich). HT- i &HTCl, 4l FE 4K, (R RIZIG I FH AR SR 4l kb B, BT HfCly
B v 28U SR T I, FHEIR S N 350~450 °C, IFIE]N 24 ho $4 e 1T (1 5B LLCsHECIs 5 CsoHFClg ©
0.2%TI(EE /R A3 30 AL B LU BCSF . 3B B AN 7 mmifa TER b . A SER R e AT el 3 7K
TEDE, FEEEE A PET 12 nEAR ORI I Y BETE K 73 5 A R0 o KR ORI A SR AT il B ER A
MHHR A SN T 10 PafE AT DLARIE S A A KRR AL T B AREE . BBk S B i RS 7R TR R
SHFERDIT, FEENRKESEL/NT 107, BT R A FR I B T4 B 27 8 s i A Ko
W, IRAEMEE, CsoHFCHs [ 50 820 °C, [ THE 2 850 °CH-4-iR 24 h AL JFRI 78 /0 Ak 3 = 2l
H T B2 B R0 R 820 CCHREAT MR ARG, @B AR K THE 29 0.5 mm/h, 45 & S HI A IELEE 16 2 29 30~35 °C/em.
TE AR A KU BL 10 O/ R R 2 =R .
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W AR XL AT 5 (PXRD) B FH T 2R 345 704 ) fIDX-2800 T8 XHH 284 AR ATHHASGHEAT IR . A8 FH (o 464
JNCu, WHRIEF 2079 10270 i (19 B3 R AN R 73 1y 40 KV AT 40 mA.

WS 155 F PermkinElmer Lambda 950 %448 #h- 1] WL-3E 21 /043 6 6 BE TH AT M. DIRAAY S L
200~800 nm.

TR AN S 4% F Horiba FluoroMax+ A1 5 Y e il SGIEAT IR, A FH (65 AT

XUFF 28 W R G e 1 0 R A A IR 10 B 4% s 02 W XU 2R LA iR Ok U, I HLBK 57 Horiba
FluoroMax+R4 5 Y6 H i ACEEAT 1S IR AL, A FH 1 B SR AN LA 23 7l 50 KVAT 5 mA.

WICSYFIMUR R S A i) 22 18 R R A8 FH 280 B 1 AR AR IE VAR 2059 Y HILAE IS (PMT) Al i i T 28R 1Y
1ZFAR6231-100 PMTHEATIN, 43 7 F T S0t 0eidobas s 0] et Al R 0 MR i 51, A I
43 524-1700 5-1000 V, A FH (7R A1) 55 3209 10 ps LAR AT BRI IR

DA T2 VR ) 1) 28 {8 FH VA R6231-100PMT 5 Tektronix DPO 5104 5% Yem e as sk, {3 1 A
-1000 V.
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A RSB SR S0 TS FRE S I 1 . B 1) (D)7 IARIB 2 CHC 5 CHC & TI & 4E AT
ISR SRR . R E RN 7 mm, DIEEOL S RS RS A 4 mmsd mm>38 mm. B HT LA
HAEK I RAAIER . S H BB EA. RIBAM CHC 5 CHC : Tl PXRD B 2 frm. HT TIF
45 24 & RARMK, B 24 81 AORT S 06 AR B 5 R B LN o W RO AT S5 1% 55 CHC (A E -+ A PDF#32
0233 —5, J:HEEZROATIIEHI, XRWUAFESE M. CHC 5 CHC : TI¥E T iR, =
BEJ9 Fm3ml4, Wigk 1 iR, Zeid FHHRai S i HECL EURl R ) Zr & 1 R 0.046%(5 /R 404, R, H
FLALHT(0.098%)I8 /0 T3 53%, XAIE B FHHEHR Al T 2 AT DL G SR i ORI 2l 8, AT s e 0 28 R
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Fig.2 PXRD patterns of CHC and CHC : Tl
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2.2 JeEFERE

N TWEFE CHC 5 CHC @ TI a2k, eI 13X il b fA i R SO 1S . 2 SRR FUR Sk i
FERCONEAR 7 mmy JEEZ) 1.5 mm 1955 BXUm . wE 3@)fiR, CHC 5 CHC @ TI RSk i s
TAEZAWE, 40T 215, 245 F1270 nm 4b. ARYESCHERIRIE, 215 nm A& S CHC ¥ E R
TRIGHII, 245 nm 4T IIE 5 HICL 5P A 1 Zr 2B AR S, 270 nm A UG F SR 05 1 oA L4
TE0S, {HAE Vanecek 20O 7L H R IL, CHC (MR G 1 FRAELE LA 270 nm e A7 g Lo SR Ve, S B 1)
RIGUE L 215 nm EAMEER 2 B & —EL mﬁswnmgﬁ‘ﬁA%WT%%E%ﬁiﬂ%ﬁﬁﬁ%.
BRI . WTELRIB 40 CHC IR, 78 CHC @ T1 WS i s WL 3 T, X AT
R BT TS RBAREE TR HAR RSO &

CHC 5 CHC : Tl 56Uk 5 RS 3(b)~ @%TuéWM%Mmkﬁﬁﬁ PR SRR (1735
RAEVF—80 BOREALT 270 nm 2247, X S5Ok 270 nm 4b (WSO ARSS B2, 5 Sk iE — 2L
o), 7 244¢i FH 300 nm [ AN CHC @ TIRESRET, AER 3 & 5T il HBl— A 505 nm &b i & ki,
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5 TIrHS%. 240500 505 nm k&GS, BORIEREA 245 nm AR REOR I 58, TR AEEE] 280 nm AbFIR
U R SCERINGE, 245 nm AL UK IERT R Zr Z AR ROL, ORI AR 3R R 505 nm ALk T TIY
RIS, BAE T —85 Zr &AM RN, Zr BRI R ISR T 435 nm A4, 2445 505
nm KB IX 4 K 650 T M 380 nm Ak, (R 245 nm AbRIEOK IEAS IR . 1T 280 nm AL TEOR IR RE TIAH
IR 505 nm Ab G, HRIESCERIRGE, T RLCHIZAN KR B TIME sp-s? BRIERL,

# 1 4R HICL R, CHC 5 CHC : Tl ik zr 5 TI K& B (B /R %)
Table 1 Zrand Tl concentration in HfCls (before and after purification), CHC and CHC : Tl crystals(mole fraction)

Sample Zr content/% Tl content/%
HfCla(raw) 0.098 —
HfCla(purified) 0.046 —
CHC 0.062 —
CHC : Tl 0.043 0.12
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