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Abstract: To improve the neutron detection efficiency, Ce:Li()Lu(IOBO3)3 crystal was grown by Czochralski method
from the raw materials enriched with '’B isotopes. The X-ray excited luminescence of Ce:LigLu('°BO;); crystal pre-
sents an emission band from 360 nm to 480 nm corresponding to 5d - 4f transitions of Ce’" ions. The scintillation effi-
ciency of Ce:LigLu ('’BO;); crystal was 3.9 times as large as that of BGO crystal, and the photoluminescence decay
time excited by 350 nm and scintillation decay time excited by "*’Cs y-ray source were 21.0 ns and 31.7 ns, respec-
tively. The relative light output of Ce:LigLu('°BO;); crystal excited with 662 keV y-ray from "*'Cs was 20% that of
CsI(TI) crystal and the energy resolution was measured to be 9.7%. In the neutron energy spectrum excited by moder-
ated **Cf neutron source, the obvious full energy peak of neutron was observed and the energy resolution was 33%.
With the relatively high scintillation efficiency, fast decay time and good neutron detection -efficiency,
Ce:LigLu('’BO;); crystal is a promising fast scintillator for neutron detection applications.

Key words: Ce:LisLu('*BO3); crystal; neutron detection; Czochralski method; scintillation crystal

PP ARG A, ARUEYRAEE, LT FEHMERE PHey °Liv By '°Gd R 'VGd
AEZA AN AR, BRI S E SRR SN, SRR A R T e Xk,
TR = A IR GORL TR R o Th PR R BRI b R D o Jeh S R R Y2 K2 He 1F HEVHEGR,

s B EA: 2015-02-05; WE|fEeFim BHR: 2015-04-04

EE&WH: FHxKERREIE4:(51272263, 11475242) National Natural Science Foundation of China (51272263, 11475242)
EZ BN X Hi(1990-), 5, Wi-LHF5T4:. E-mail: liuwei@student.sic.ac.cn

EIEE : W], FIWFIT 5. E-mail: psk@mail.sic.ac.cn; {T-[E#:, #F5T 01, E-mail: rgh@mail.sic.ac.cn



810 T WL M K 2 R

30 %

EJ2 T4 3R 1E *He #Eis B, SRR He 1T LI
e I RR a7 [ S s 3 517 PN D G N RR R A S
A7 B PRI 0 R I 2 R I ), 2 — b i 2
a5y e, o R DA AR ARk a0 2 . 5 A i
AZA: DEA LIRFEL R R LR, i
PRI A R AL N He K 0 H B R A AR 2)
REMG RS B e Ak o m WG o 78 Hh BRI IR A A e
W, Ce:LigGd(BOs); fm R DAL [ U FI28 511 e 1T Bl A
2 ] s RN A 5 R A S R . AR, Gd
TLEMPIRP LA 2 P GARRESE 15%) 1 PTGd(k
RESE 16%) 559 7 RNV =R e R y G174k,
HEIR H SR, AF] TR B SE BRI . 1 A Lu B
R Gd I CeLicLu(BOs)s S A& A i v 7 5 %%
S5 °Liv "B RN, JF B EA RIFIROG
PERE, PRI — A 7708 21 8 ZE SR 1 -
AR ALY, SLi A OB [ 25 10 AR T B 43 AN
K 7.6% F1 19.8%, H KK 3= BE kLB i 2% 1
Ce:LigLu(BOs); fifk5 711 R N RCRAR(R, A
W A OLi B OB OB PRI

AR TAEAE Ce:LigLu(BOs)s [NHR i AR 1S4l I,
B4R 1°B(92.4%) R fir 2R AR KSR K B T &
("B RARFESEN 19.8%), IR AEKESE B
(1 Ce:LicLu('*BOs)s ditfh, JxF & etk BE AN 4R
P BE BEAT WA 5T

1 KW

SIS SR H B OB 262 99.99% 1) Lu,O;3.
Li,CO;. H;'"BO;("°B 7 92.4%)F1 CeO, KA . 5kl
¥4k 2% 3 LigLugo7Ce03(BO3)s M4k 2% 1F & LU AL LL,
KRmiRA, KYE, BT SIThE 650 Chiik
JRAA N RELE 15 h, REEB R, LL Ce:
LicGd(BOs)s iR A FF i, T8 AU ik, 64T
PR A KA, 395 T Ce:LisLu('°BOs); fifA . 165
AR R, A A B IR AR, iR
KA R 0.2~0.6 mm/h, e IHZ A 2~8 r/min.

{fH D/Max-2250V B X S & AT 5S04
g%, MWAASAT: CuKo S5, TAEH AR 40k, T
VLRl 40 mA, kR 0.020, 48 b iERE R SRt
FEHT A IR XS B0k e AR XS 2ok RS
JEHE(XEL), SEE4c1F: SRR R 900 V, X
B RN 70 kV o K H] Perkin-Elmer LS50b (i
PR E AT WG TOR RS G, ORI R 45 kW
ff) Xe kI . KM Edinburgh FLS980 FaZ/IF A9¢ 6t
TSI OEBUR 6 BRI 8], R 3Kl 350 nm.

i EMERERR SR BT B R R ) y ORI

YT IN KR 50 3 2 0 e R G I DA R S e 1) o SR
PTCsy LRI 2 38 A, ShRH ESR RS AL
78 J5 T Hamamatsu-R2059 't FE £ B985 25 11, 48
B A2l ae KBS BIRERE K . KA >Cf
PRI TR, TR 1x107 /s, PPCE B
TP Fm LA TR 4k, SR BB T
HWAEE N, 558 ERMRRE, hZEsITH
KA B REE 1 .

2 HR5W]E

2.1 @IREKFYIE S

1 HERRE K CeLigLu(®BOs)y(1°B it
92.4%) d M B, B bR L HA SR )P O S 1) 4
se AR R LA /INTET, 28 XSRS AR A A
(010)1f -

K 2 24 Ce:LigLu('°BO;s); ¥3 K] XRD Klif, M
EIh ] DU, FER AT S LisYb(BOs)s IFIF5
HEF F (PDF#83-2023) 8 23, 5 YANG 5Py 45
B8, R R, A P2y/c, X
AR OB SRR K AR A S AR 45 4 i Tade
BAF S E00 a=0.7123 nm, b = 1.6337 nm,
¢ =0.6584 nm, f = 105.143°, V=0.73974 nm’.

22 X BZ&H A THAS L

Ce:LigLu('"BOs); AR FE 51 (20 mm x 10 mmx
2 mm)5 BGO(10 mmx10 mmx10 mm)#&hiAS i
a1 X SO R AGIEWE 3 s, B 3 WL
i, Ce:LigLu('’BOs); (15 Y667 T 360~480 nm,
BT Ce™ B T MUY 5d—4f BRIT R . T ce®
BT AT RERBE SN Fspp M Fap, AT LUFI T S P02
RPN 1R b, Sy 0%t T Ce™ B TRl
T 5d,—7Fsp Ml 5d,—7Fy, BERT. xfE 3
Ce:LigLu('"BO3); f A M BGO fil A7 (1 % 56§ g 347

1 Ce:LigLu('®BOs); f A i
Fig. 1 Photo of Ce:LigLu('°BO;); crystal



x| B, 4 m4E B [ Ce:LigLu(''BO;); db A4 K B IR SR 1k i 811

Ce: Li,Lu('"BO,),

L LMW

L i!.Y h( BO 3 )_!
PDF#83-2023

Normalized intensity / (a.u.)

| ‘I ﬂHl

K2 Ce:LigLu('®BOs); # A 1] XRD &4
Fig. 2 XRD patterns of Ce:LigLu('’BOs); powder
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Fig. 3 X-ray excited luminescence spectra of LigLu('°BO5);
and BGO crystal

Inset is the integrated intensity of the emission band
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Fig. 5 Photoluminescence decay curves and the fitted result
of Ce:Li6Lu(10BO3)3 scintillators excited by 350 nm
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result
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Fig. 7 Multi-channel energy spectra of Ce:LigLu('’BO;);
crystal and CsI(TI) crystal excited by '*’Cs
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Fig. 8 Multi-channel energy spectrum of Ce:LigLu('°BO5);
crystal with Cd and without Cd excited by neutron source
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