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Á� ïÄ
du>^q�3CsI(Tl)¬N�à��¦
Úå�71�4+“ØOêì”�A. ÏL

GEANT�[Ú¢�ÿþ©ÛÙ3BES0�CsI(Tl)¬NþUì¥éUþÿþ�K�.

'�c CsI(Tl)þUì 71�4+ >^q� ØOêì�A GEANT�[

1 Úó

ïE¥�BES0 >^þUìæ^CsI(Tl)¬NÍ

Ü71�4+ÖÑ�&ÿü�, ðc¬N�áÂ.

þUì��BES/ �íN��þUì, l
¦BES

&ÿì�Uþ©EÇk���êþ?�Jp, éu

1GeV�>fÚ1f��2.5%. 3BES0 Ì¤¢�¥

×ÜþUìò¦^5280¬¬N, ¬N;.º��cà

5cm×5cm, �à6.5cm×6.5cm, z¬¬N�àÍÜü

¬(¯¡È�2cm2 �71�4+
[1]

. �4+��1

(¯ì�, Ù��½kâf&ÿ(¯�õU. BES0

þUì¥¬N��Ý´15X0(28cm), é�pUþγ�

��>^q��)�>fÚ1fØU��áÂ. \

�γ��Uþl0.5—1.5GeV�, ¬N�à�Uþ�

¦Ó\�Uþ�2.8%—4.3%. l¬N�à�¦�>

fÚ1fÂ¥71�4+�, ¬3��N¥�)>f

�Çé, Ù���)�&Ò¬�¬N�ðc1=��

&ÒU\, ùÒ´71�4+�“ØOêì�A”
[2, 3]

.

�©éd�AéþUì�UþÿþE¤�K��


Monte-Carlo�[Ú¢�ïÄ.

2 71�4+&Ò�é¬N&ÿì��

�Uþ

du“ØOêì�A”´dq��)�âf��

Â¥71�4+�)�, ¤±ÑÑ&Ò'dÓ�Uþ

�âf�È3¬N¥�)ðc1�71�4+�Â


ÑÑ�&Ò���õ, &Ò'�=´¤¢���Uþ

�ÈÏf. ��Uþ�ÈÏfÌ��¬N�1ÑÑk

', ¬N�1ÑÑ��, ��Uþ�ÈÏf��. du

z¬¬N�1ÑÑ´ØÓ�, ¤±��Uþ�ÈÏf

�äN�z�¬¬Nk'. ^��
 241Am±9 60Co

©Oì�71�4+Ú¬N, l¢�þ�Ñ
��U

þ�ÈÏf���. ¢�¤^71�4+�(¯þÝ

�300µm, é�>âf���>lUþ��110keV.

371�4+¥�)�é>f–�Çé¤I�Uþ�

3.6eV. 241Am�59.6keV X��371�4+¡¥¤

�)��U¸ �éA16555>f�Çé. ¢�À^

�¬1ÑÑrÝ��¯õ¬N²þ��¬N, ��

>fÆ�ÖÑ´���&ÿNX, =¬N–71�4

+–c�–Ì�–VME–DAQXÚ, ��ª$1�>f

ÆXÚ�Ó. 241Am
��ì�c�>fÆÝ, BL>
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fÆì�ì�371�4+þ, 60Co
ì�¬Ný¡,

§��UÌ©ÙXã1Úã2¤«.

ã 1 241Am�X��Ì(59.6keV)

ã 2 60Co�γ��Ì (1.25MeV)

3�Ø>fÆ����,

��Uþ�ÈÏf = c •

241AmUÌ¸ ADC�ê
241Am��Uþ

,

(1)

ª¥ c´zADC�éA�âf�\¬N��ÈUþ,

^ 60Co
ì�¬Ný¡?1&ÿì�Ý��. õ¬¬

N�²þ��Uþ�ÈÏf��50. duØÓ¬N�

1ÑÑk50%�Cz��, �éAz¬¬N���U

þ�ÈÏf�k50%�Cz.

3 >få6ÿþ(beam test)

3pUÔnïÄ¤Á�å�E3å
[4]

þ?1


2×2¬N
��å6¢�. ã3´å6¢�«¿ã.

^Uþ©O�400MeV, 600MeV, 800MeV, 1.1GeV�

ü>f\�3Ù¥�¬¬Ncà�¥%. ù
¬N

=´BES0 þUì¤¦^�¢S¬N, ÀJ�¬N�

u1rÝ�C²þ�. z¬¬N��à¥%��ü¬

Hamamatsu 2744-08.71�4+ÖÑ. 3¢�¥^

ç�CX¤k71�4+�1\�I¡, ¦Ù��Ø

�ÂdCsI(Tl)¬N�)�ðc1, ù�71�4+

þ�)�&ÒÒ´\�âféA�ØOêì�A�K

�. å6»,ÏLã3¥�3�j¿ÿþ��, å6¿

Ø´8¥3�:\�, 
´k��©Ù, ÀJ\�3

,¬¬N�¥¡È�u1cm2 �å6^�©Û, d¬¬

N��uq��¥%¬N.

ã 3 å6¢�«¿ã

4 ÿþ(J�©Û

ÏLé¢�êâ�©Û, ��
Xe�X��(

J. ã4´ØÓUþ�å634¬CSI¬N�à�71

�4+¥�o�ØOêì�A�)�AÇ. ØOêì

�AAÇ´q�p��¦Ú�4+&ÿ�Ç�o�

A, ¢�þ´\�âfoêÚ�4+kÑÑ�ê8�

'. lã¥�±wÑ, �Xå6\�Uþ�Jp, 37

1�4+þ�)ØOêì�A�AÇ�3Jp. ù´

du\�å6Uþ��, 3CsI(Tl)¬N¥�)�>

^q���, ��¬N"à�)�g?âf�Ò�õ,

ù�Úå�ØOêì�A�K��Ò��.

ã 4 ØÓUþ�å632×2¬N71�4+¥�

È��Uþ�AÇ

ã 5 ¥ (a), (b), (c), (d) © O ´ 0.4, 0.6, 0.8,

1.1GeV�å6�)�ØOêì�A�UÌ©Ùã.

�±w�, UÌ©Ùk�K��n, �Uþ�È�¯

~k�½�u)AÇ, �´ù�AÇé�.

�
�¢�(J?1é', ^GEANT3§S�

?1
Monte-Carlo�[O�
[5]

. 3Monte-Carlo�[

§S¥·�Äkïá
2×2¬N
�, z¬¬N��

��¢�¤^¬N��, 3z¬¬N��à¥% 
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�?S�
2¬�¡´1cm×2cm, þÝ�300µm�7

¡, ±�[71�4+. �
�[371�4+¥�

È�$Uþ, 3>^q�¥�)�>fÚ1f��l

Uþ���10keV. 3ã5¥�±w�, 3\�âfê

�Ó��¹e, GEANT3��[(J�¢�(JÎÜ

�Ð.

ã 5 å6¢��Monte-Carlo�[(J

��ã´¢�(J; *´�[(J.

5 5×5¬N
��Monte-Carlo�[

� 
 ï Ä ý ¢ � BES0 þ U ì � Ø O ê ì �

A, é U þ � � l 0.2—1.5GeV � > f © O ? 1


CsI(Tl)¬N5×5
��Monte-Carlo�[. zg

30000�¯~, >fR�\��¬N
��¥%. r3

�[¥���371�4+¥�È�Uþ¦±��

Uþ�ÈÏf, Ò��
dØOêì�AÚå�37

1�4+¥����ÈUþ. éA�����>^q

�¯~ (5×5¬N
�), \È�A�50¬71�4+

�È�Uþ��
e¡�(J: ã6´ØÓ\�Uþ

�>fduØOêì�AÚå����ÈUþ�u

2MeV�AÇ; ã7´ØÓ\�Uþ�>fduØOê

ì�A
371�4+¥���ÈUþ�²þ�.

l�[(J¥�±w�, �\�âfUþO��

1.5GeV�, dØOêì�AÚå�71�4+¥��

��ÈUþ�u2MeV�AÇò��11.3%, �´�

ÈUþ�²þ��k14.6MeV, Ó�\�âfUþ�

0.97%. �\�å6Uþ$�0.5GeV±e�, dØO

êì�AÚå�71�4+¥��ÈUþ�u2MeV

�AÇ�u2.4%.

ã 6 ØÓUþ�å635×5¬N
��71�4

+¥���ÈUþ�u2MeV�AÇ

ã 7 ØÓUþ�å635×5¬N
��71�4

+¥���ÈUþ�²þ�

6 é�>âfdE/dX �K�

�pÄþ��>âfBLCsI(Tl)¬N�Ñ¬±

>lUþ���ª3¬N¥�È�A�Uþ (Ü©¯

~u)Ø�^), d��>âf�Ü©�BL�¬¬

N. duCsI(Tl)¬N&ÿìäkp°ÝUþ©EÇ,

éABL�¬¬N��ÈUþ, Uþ©EÇ��3%,

ÏLdE/dX �&E�±Jø�½�âf�OUå.

�>âf�È�dE/dX �BL¬N�»,�Ý!â

fa.ÚâfÄþ�>lU�k'. Ù»,�ÝÚ\

�Äþ�dþUìcà�¤£¿Jø. 3®�Äþ�

cJe, �±O�ØÓa.�>âf�dE/dX , �¢

�ÿ��dE/dX �'�, l
���Oâf�8�.

duk71�4+�ØOêì�A, Ù�^A

Ç�71�4+(¯¡È�¬N�à¡È�' (��

8%). âf371�4+¥�È�Uþ�âf�a.

ÚÙ3ØÓÄþe�>lU�k'. éu��>l

��>âf, BL��¬N��ÈUþ��160MeV,

371�4+þ���¬N��ÈUþ��6MeV.

K8%�¯~ê3UÌ©Ù¥ÙUþ¸ �k4%�

þ£.
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7 (Ø

·�ïÄ
du¬N�à�Uþ�¦E¤�ØO

êì�AéUþÿþ�K�, ÏLé'2×2¬N
�

�å6¢�(J±9Monte-Carlo�[(J, uy�

öÎÜ��Ð. ØOêì�A���Uþ�ÈÏf�

¬N�1ÑÑk', 1ÑÑ��¬N, ��Uþ�È

Ïf�. dØOêì�AÚå�ÈUþ�©Ù��K

��n©Ù, ���ÈUþk�½�AÇ, �´AÇ

é�. ÏLïÄuyØOêì�AéþUìUþÿþ

E¤�K�é�. �A�édE/dX ÿþk�½K�,

�K�AÇ��, ��8%.
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Nuclear Counter Effect of Silicon Photodiode Used in

CsI(Tl) Crystal Calorimeter *

WANG Zhi-Gang1,2;1) SHAN Li-Min1 SHANG Lei1 XIE Wen-Jie1,2 QIN Gang1 LIU Chun-Xiu1

YU Bo-Xiang1 DONG Ming-Yi1 CAI Xiao1 ZHOU Li1 XIA Xiao-Mi1 LAI Yuan-Fen1

WANG Man1 SUN Li-Jun1 FANG Jian1 HE Miao1 HU Tao1 LÜ Jun-Guang1

1 (Institute of High Energy Physics, CAS, Beijing 100049, China)

2 (Shanxi Normal University, Linfen 041004, China)

Abstract We investigated the nuclear counter effect of the silicon photodiode mounted on a CsI(Tl) crystal detector

due to the leakage of electromagnetic shower through the rear end of the crystal. Using electron beams at IHEP, we

have tested its effect on the energy measurement by the CsI(Tl) calorimeter for BES0 experiment. The results are

found to be in good agreement with that of GEANT simulation and the effect for the BES0 calorimeter is negligible.

Key words CsI(Tl) calorimeter, photodiode, electromagnetic shower, nuclear counter effect, GEANT simulation
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