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FRV B YRR F Bt #F ——WIMP (Weakly Interacting Massive Panticles ) & X4 Bl B ¥
WESRYEERE, B R LEA SN L RATEARTI T AN TR, B 2
THIHMTRER "™ . SR, AR HH K WIMP KRR R, B A 250kg
CaF, (Eu) & R FR IR 15 (40 304 D3 R ok B R 4L (Gd, Si0s , T B 4 GSO) (B FZ (YAP)
AV R H A E A MBS R RN WIMP. & 30 EE T MR CaF, (Eu) 4 H (4 R 45
HEMESENRRRA.

EFRESHEMBE D, CaF, (Eu) SERFEN WIMP 80 EH R85 . xaf , B EEHM
BMOERI BB TERE T CaF, (Fu) SEM R B RMERN & 2 TABKEWE
¥R JLFAE CaF, (Eu) BEMBIH FEC RS TRIFNHERE KBK CaF, (Eu) BEM
SRS PREE . EHEMS AT, KI8T A6 E B R LUE N IS LA RS
BTEE M (CaF, (Eu) AR T M GHERLHR.
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2 CaF,(Eu) @ 4L AR M RIHERE

7E & K F Gran Sasso AR EARERE, P EAIF DAMA 41X Bicron 22 F £ 3 R
CaF, (Eu) ¥k ($7.62cm x 2.54cm) B B AES AT TR, B 1 hEREXEREAE. #
" AmBE AT BB FARE K 1,2,3 10 CaF, (Eu) &AL, BRAMEEIK WA 2 xR, SRRz,
CaF, (Fu) Sk REB P R Y o/E=14.7% . BIEREFAMEAFESEK 60keV ¥ £
e 37 B9 AE AL 4% 5, 3 T LA BI5X 2 CaF, (Eu) KM YE B WK BT T 30cm.
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ss00F 1t 350 42 0 4 50 B A 0 5 4 4 31
1000 7™ CaF, (Eu) & & B Y65t 29 % Nal(T1) & ik
2500 | ) 50 % , N PR FER BT @] 25 900ns. LXK E, LR
o 2000 4LF™ Am (v, 60keV) B §f U %F 5F BF #1 )
= 1500 | CaF, (Eu) ¥ & ($2.7cm x 2. 3cm, E # % 43.8g,
ol cor=3 " o1 | B EwWEIE N 0.25 % ) AT T R A A HE
<00 K ERAL CaF, (Eu)MEBER T HR N o/E =
] - | 23.1%. 547 Gran Sasso fif 4GSR % A

07 SW 1000 TS0 2000 pp G, g5 8T CaF, (Eu) fh PR (K2 B0)

ADC i#
BT EREEBORE, S ROE 3R |
B 2 CaF,(Eu)d# (Bicron 22 7)) BT 7

* Am y(60keV) BE i KFELR FEXR CaF, (Eu) & &K 4 8 5§11
REPU, "Th, K EHNARBE 10 "g/g, L EHAKB SRR RESE, RAREGEET
P %R CaF, (Eu) S KB RH B S 4T R4, T AT B B R .
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R A M R % %&/ppb Rk R R & /ppb

o 27y, 5116 K <26 x 10°
By 86 + 40 4B 103

K <3.06 “Co 8.67x10° "

R ASIEEBET ST RIIEKE T 600ml R Gd HE N 3 % KBIERGFE.
TR EH Am 8 Gd 3% 600ml MBEKNGEENER I HFUEUREERKEH# T
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G R RY Y 1.5kg. BMFEWBEATHRTUELI RS SHEMUERGHE H
AT EERRIERMEESHE . BHREANBEREBERE, LMK E
HAE . ES NENBBTEHRER. A Oganiti T GEANT3 RE BB AR FER
JERR B X X f 2T 4 B B4 5T 3£ 4T Monte-Carlo BEL, BRI ES R 2N 6 B 7w .

0.6 = T

He FRNEHFEMBRTI AT CaF, (Eu) f ik L& H TR HBOER KSR
BUARRIT 11 3 CaF, (Eu) SR E BRI AEP MM R .
AFKSSRARMERS SEARARBORE  CEESXAFMNERLG SHRARHZHOME,
Ol X B S HAEHERS AFARAZHRRORESXREMNERS SMEHFLHEHME.

BB R, H AR AR BOR B W P IAE AT X 30 % , |/MEH
25.5% . X FRERULBN 2keV (15 S UL , SR 3 S50 358 A9 L i M B LR £V 2
WERY 12 METF, X REX FRFHEREP 30 % KOLaMEERE, FIRHZ4E3.6 7
K F MFIEEEXREFRENBEBFRERERENS, X —SRIFEHEH A
“CaF, (Eu) + W "5 & 30 85 B BB 7T LUK B 2keV, AT A B WIMP LR WA J B TR

4 HB“CaF,(Eu) + HA"HSHRMUBRERAOHR

FREARMBETURER X FEREF M ERHNABRAERRNERRD
B sk Bk, 5 RENBBETHTEY CaF, (Eu) f & K REE BB REE R
MERES R ENENREATSHNAMA TR U0, Th, “K S B H R R
LAR 0 3 S RO, T ETS BEER T AT THBBRE, iERX—XHFENEZAR
WARBTAKRERTIREDL .

M7 BRHEEEMBETH RSB ARFE RN LSRR KAHRIES .
ZRERY, EREN LkeV WRE T, FIAESHN B RTHTABIENIRE | CaF, (Eu) #
K EMR BESHKMBIBEE R, T LA S HEBRE 45 % KRB CaF, (Eu) & S K HK



B3m BHEKE H A “CaF, (Fu) + MA"A A WIMP RN B LRFR 2717

YRR RNAK. BRELEOBENILS R, EREX (1—20keV) , EARMBRTH A

JEH B LB 2. 5cpd/kgkeV , X B, AR HEHETETRME A BHHE XIFLURSB
PRBENRMEREREE.
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N2 REHEHMERRGKERER

BMEAR
CaF, (Eu) U/Th<10™'", K<10™ g/g
£ Cd A U/Th<10°'?, K<10™2g/g
L E AT 3 U/Th<10° ", K< 10" g/g
Fee RN E U/Th < 30ppb, ™K < 60ppm
x& 8( < 1ppb, ®*Th < 2ppb, "*K < 1.3ppm
BN E 28 < 0.5ppb, P*Th < 8ppb, ™K <0.6ppm
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il 3 %t 37 B CaF, (Eu) + A" & & WIMP 559 38 1% 45 #9 F b4 o 445 BE 19338, 7T LU
B, CaF, (Eu) G RERFHERS PR, BELBMBENFEE RN AERKEE TR
HEEWMBATULURIERRTHEKENR, BELT WIMP R LRMER. B4
BW B ET AR R MBS ARG REETERNER N — SRR
TR FER WIMP AR ERIEHIMAES .
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Experimental Research on the New “CaF,(Eu) + Liquid
Scintillator” Mixed WIMP Detector "

SHENG Xiang-Dong DAI Chang-Jiang HE Hui-Lin
(Key Laboratory of Cosmic Ray and High Energy Astrophysics, Institute of High Energy Physics,
The Chinese Academy of Seci , Beijing 100039, China)

Abstract The characters of a kind of new detector, “CaF,(Eu) + liquid scintillator” mixed WIMP
detector, which is proposed by Beijing Group, are introduced. The preliminary design of the struc-
ture of this detector has been made, by studying its optical collection efficiency with simulation. In
addition, it shows that the mixed detector would be good at excluding the backgrounds, which are

produced by the decays of the radicactive contamination inside the detector.

Key words new mixed detector, optical collection efficiency, CaF, crystal, Gd loaded liquid scin-

tillator
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