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CsI ¬N �u500 rad/year

2.1 �[�n

Touschek�A´�åìSÜ�>âf�m��

5Ñ�. 6r��, üåì�>âf�Ý��, Tou-

2005 – 08 – 03 Âv, 2005 – 11 – 29 Â?Uv

* I[g,�ÆÄ7(10491300), I[#Ñ�c�ÆÄ7(10225524)Ú¥I�Æ�­��8Ä7(KJ95T-03)]Ï

1) E-mail: jindp@mail.ihep.ac.cn

449 — 453



450 p U Ô n � Ø Ô n ( HEP & NP ) 1 30 ò

schek�A�r.

Touschek�Aå6Æ·deª
[3]

�Ñ (��Äü

gÑ�, å6Uþp�, ügÑ��õgÑ�å6Æ

·Ä��Ó, �å6p�D4Uþ�upªn�ÂÝ

εRF �, âf¿�).

1

N
•

dN

dt
=

1

τ
=

Nr2
ec

8πσxσyσz

•

λ3

γ2
•D(ξ), (1)

Ù¥N �üåìS��>âfê; τ �Touschekå6
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Ù¥Pbeam �å6Uþ. Ns ��[�oâfê. þª

dTouschek�Aå6Æ·C���, ®²�Ä
¤k

��^âf (��Uþ�âfÚ��Uþ�âf). �

[¥, é��Uþ�âfÚ��Uþ�âf��VÇ

�ÅÄ�.

ï��'�:3u, ·��âD(ξ)� ξ Cz²�

(Xã1)�A:, rTouschek�A©¤ ��'Ü©

Vinv ÚUþ�'Ü©δ ¿©O?1?n. BEPC/ó

�31.89GeV�, ξ ��1.3×10−5. ¿��éE«�

âfD4UþÌ��å6Uþ� [0.69%, 5.0%] (Xã

4), Ïd, éuØÓ�D4Uþ∆P , ξ ��OØ�L

(5.0/0.69)2=53�. éAD(ξ)���4�.

ã 1 D(ξ)�ξ Cz­�

2.2 BES000Touschek�.�[(J

L2��[¥¦^�\�ìëê. ;��o�

237.531m, du;��´4Ü�, ½Â÷âf$Ä

������, éE:��:, K224.111m�du

−13.42m.

L 2 �[¥¦^�\�ìëê(üå6)

å6Uþ/ åì 6r/ u�ÝeX/ u�ÝÍÜ UÑÝ

GeV �ê mA (mm·mrad) (eY/eX) (σe)

1.89 93 900 0.144 1.5% 5.16×10−4

BES0å6–íN�.�&ÿìÌ��.5
.

�âBES0 å6–íN�.�[(J, 3;��þ�

�
10�	�, �L3. ã2�¤k�[âf3;�

�þu)Touschek�^� �©Ùã. dã¥��,

å6º���/�, u)Touschek�^�âfõ, c

Ù´éE:?,å6º���, u)Touschek�^â
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f�õ. ã3�Touschek�^¿�3éE« [−5.0m,

+5.0m]�>f�;.$Ä;,. ã4�¿�3éE«

[−5.0m, +5.0m]�>f�Uþ–5
ã; î�I�¿

�>fu)Touschek�^�éuéE:� �, p�

I�¿�>f�Uþ (±å6Uþ�ü ); dã¥�

�, ¿�3éE«�>fÌ�5g;��þÚÑ��

/�; Uþ�uå6Uþ�âf�õ, ù�U´Ï�

Uþ��âfU
3;��pÑ$���ål.

ã 2 ¤k�[âf3;��þu)Touschek�^

 �©Ùã

ã 3 Touschek¿�>f�;.$Ä;,

ã 4 Touschek¿�âf�Uþ–5
ã

L 3 ;��þ10�	���[�¹(�>f�)

éE:þi�
¶¡ 	�a. A:

éE:ål/m
Y²��»/mm R���»/mm

Befor R2OQ04 {	Y²¥ÕÑ� $dispersion pbetaX 108.21 12.5
√

βX×eX+

|DX|0.5%×1000 = 24.20
vacuum chamber

Middle R2OQ14 {	÷��¿�âf pbetaX 73.97 12.5
√

βX×eX+

|DX|0.5%×1000 = 22.60
vacuum chamber

Befor R2OQ16 {	R�¥ÕÑ� $dispersion pbetaY 64.72 vacuum chamber 10.0
√

βX×eY =13.70

Middle R3OQ14 {	Y²¥ÕÑ� $dispersion pbetaX 46.68 12.5
√

βX×eX+

|DX|0.5%×1000 = 22.60
vacuum chamber

Middle R3OQ08 {	Y²¿�âf pdispersion pbetaX 27.13 12.5
√

βX×eX+

|DX|0.45%×1000 =29.20
vacuum chamber

after R3OQ04 h {	Y²¿�âf $dispersion pbetaX 11.67 12.5
√

βX×eX+

|DX|0.5%×1000 = 35.40
vacuum chamber

after R3OQ04 v {	R�¿�âf 10.97 vacuum chamber 10.0
√

βX×eY =10.50

after R3OQ03 h {	Y²¿�âf $dispersion pbetaX 8.20 12.5
√

βX×eX+

|DX|0.45%×1000 =33.80
vacuum chamber

after R3OQ03 v {	R�¿�âf 7.50 vacuum chamber 10.0
√

βX×eY =17.60

after R3OQ02 {	Y²¿�âf $dispersion pbetaX 4.98 13.0
√

βX×eX+

|DX|0.5%×1000 =41.1
vacuum chamber

5: L¥DX �ÚÑ¼ê (dispersion). éu>få6, Y²	�Øafter R3OQ02	, �Ü�¤12��σX ; Ù{	��»Ó�>f

å6.
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schekÆ·��7.1h. å6Æ·�É�Ì��Ï�

Decay Turtle¥�{z�[, ��Ä
üg�Tou-

schek�^, e�ÄõgTouschek�^, å6Æ·��

6.4h, �7.1h��Øõ. ¤±, lå6Æ·��Ýw,
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�[´�&�.

o�¿��éE« [−5.0m, +5.0m]��S�>f

Ú�>f�Ç��12MHz. Decay TurtleÑÑ�¿�

âf, Ñ\�GEANT3¥, �[¿�âf�&ÿì�

A. 3GEANT3¥, ½Â
Ì¤£¿ (MDC), >^q

�Oêì (EMC), �1�mOêì (TOF), Ì¤^c,

Ýc, ±9åéE:�K5mS�\�ì^cÚý�

Ý�; Ù¥, Ì¤£¿´��Cå6+�&ÿì. L

4�vk¾	���&ÿì��.�[(J, L5�

k¾	���&ÿì��.�[(J. Ù¥, TOF�

Â¥&Ò\
500keV�K�, =�k�ÈUþ�u

500keV�&Òâ�ÚO. Ù¦&ÿì&Òþvk��

?ÛK�.

L 4 Ã¾	��Vå6ØÓ&ÿì��.�[(J

Ì¤£¿ EMCË� TOFü�

üjOêÇ/kHz Jþ/(rad/a) OêÇ/kHz

�1 �2 ×Ü àX ×Ü àX

��� 2.83 2.08 2.99 4.38 3.43 1.78

²þ� 1.50 1.23 0.14 1.06 2.17 1.17

L 5 k¾	��Vå6ØÓ&ÿì��.�[(J

Ì¤£¿ EMCË� TOFü�

üjOêÇ/kHz Jþ/(rad/a) OêÇ/kHz

�1 �2 ×Ü àX ×Ü àX

��� 2.54 2.00 2.34 4.28 3.02 1.85

²þ� 1.54 1.30 0.12 1.02 1.68 1.02

dL¥(J��, &ÿì�.Ñ��uS�Jþ

(�L1). TOF��üjOêÇ��3kHz(500keVK

��).
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ü$&ÿì�Touschek�.,

3e�Ú�\�ìLattice`z�O¥, A�¦�U/

O�éE:þi17m�m«��Y²β ¼ê, ±~�

Touschek�^�VÇ, ü$&ÿì�Touschek�..

ã 5 ¿��éE:þi5m�éE:�m«��

Touschekâf�;.$Ä;,

3 o(

�©0�
Touschek�A��^�nÚï��

{, ¿±BEPC//BES0�~, |^Ï^��[óä,

éBES0 Touschek�.�
'�[���[. �[

ÚO��å6Æ·'�L²�[´Ä�Ün�, �[

(J´kë�d��. &ÿì�A��[(JL²

Touschek�.Ø¬K�ò5BES0 ��~­½$1,

Ø¬E¤&ÿì�Ëì�ú. SC&ÿì¾	�éü

$Touschek�.k�½�Ð?. 3e�Ú�\�ì

Lattice`z�O¥, A¦�UO�éE:þi17mN

C�åìº�, ±¦�Uü$Touschek�., ~�Ù

é&ÿì�K�.
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Monte Carlo Simulation of the BEPC////BES000 Backgrounds

——Touschek Effect *
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LIU Zhen-An1 ZHAO Di-Xin1 YU Zhong-Qiang1
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Abstract Motivation of the Touschek backgrounds study is introduced. Also introduced are the theory and modeling

methods of the Touschek effect. The Touschek backgrounds of the main detectors of the BES0 are studied in detail

using the self-reprogrammed general simulation tools. Comparison of the beam lifetime between the simulated and

calculated ones shows that the simulations are reasonable and the results are meaningful. Results of the detectors’

backgrounds show that the Touschek backgrounds won’t affect the normal run of the future BES0 and won’t damage

the main detectors.

Key words Touschek effect, single wire counting rate, radiation dose, background
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