
1 30 ò Or.

2006 c 2 �

p U Ô n � Ø Ô n
HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

Vol. 30, Supp..

Feb., 2006

BEPC///;��\�ìÔn¯KïÄ

Mf
1)

�� u§� �Ê� �) 4ÕÁ Ü

�|¬ I�� ±�¬ �� §Èr

(¥I�Æ�pUÔnïÄ¤ �® 100049)

Á� �®�K>féEÅU?ó§——BEPC/, ®²�¤Ù�O�ã, ¿?uïEL§¥. XÚ£

�
BEPC/;����O, XÚo(
�O¥�\�ìÔn¯K.

'�c �K>féEÅ ^à�(� ÄåÆ�» �5ÍÜ å68N�A

1 Ôn8I

�®�K>féEÅ (BEPC)
[1]

U?ó§——

BEPC/, æ^V�(�, �K>få63Y²©l

�ü�Õá�;�� (éE�)¥È\!\�, ±õå

ì��ª3éE:?1éE, ��JpéE�Ý�

100� (�éBEPC)��O8I. Ó�, BEPC/ |^

Y²©l�ü�;���	�, ±9�éE«�,�

�å6��:?�	�ë�å6+�, �¤��Ó

ÚË��, �±^>få6¿±ÓÚË�;^�ª�

BEPC�k�9ò�O\�ÓÚË�1å�JøÓÚ

Ë�;^1, �±�BEPC/�Åü^0�AÚ, ¿

�ÌJpÓÚË�;^1�5U. BEPC/ ±éE�

Ý1× 1033cm−2 · s−1��O�I, Ó�o�ÓÚË�

A^.

2 ^à�(��O

BEPC/ò¦^yk�BEPC�����±yk

�ÓÚË�1å�Ñ� �ØC, Ïdü�éE�Ú

ÓÚË���±�±9S!	��m�ål�U3A

�f����SN!, �H�«	���4c �

�BEPC�Ó. ·�ÀJ499.8MHz��;��pª

ªÇ, ���\�ì�ªÇ'X�7:40, ?�A�é

E�ÚÓÚ��pª�Åê©O�396Ú402, Ó��

÷v�5Våì5\��¦.

BEPC/ æ^éE:���9üý��éR�à

�o4c!�éY²��^c (éS�å6?1 =,

~�&ÿìS�ÓÚË��.)ò�K>få©m.

éuÓÚË��, K3��o4cþN\ü����

4��5ë�éE:ü>�2�	�. Ó�éupª

«, |^f�4cÚ������=^c, 3S	�

�å6;���:?Jø154.7mrad×2����, ¿

|^R���c/¤�3-bump¦å63;���:

R�©l. 3ÓÚË�;^�ª$1�, 	��S�

LÞ��4cÊ�ó�, K>få6²Lë�À!Ü

ü�	���å6+�, dü���pªnJøå6

õÇ. l«Eæ^�BEPC�Ó�Äc�ª, ¿�O

S	���4c3Ó��÷/S, ±¦S	��A�

�4cm��!�Ý��, äkÓ��^cü�(�.

BEPC/�^à�(�E�±
H���'u5\:

�Ü©é¡5, ��K>f�äkÓ��^à�(�.

3^à�(����þ, BEPC/ ;��éE�

ª�±3Qx/Qy = 6.5/5.5, 6.5/7.595.5/6.5NC«

�ó�, ÷v5\9éE�¦. ��ØéE«	, å6

�ä¼êþ�u25m, ÚÑ¼ê�u2.5m, 5\:

�Y²�ä¼êK3d��e¦�U�. ü�5\^

ÀÂ^cm�Y²�£�π, ±��vk4;�¦�

8�. éuÓÚË��ª, ^à�(����K3

�±�éE�ª¤ko4c45�Ó��¹e, ��

¦�U��Y²g,u�Ý. Ó�÷vÓÚ1Ñ�?

��ä¼ê¦�U�.

3 ��5�A9ÙK�

éBEPC/ ;��, ��55gü�¡µ�´5

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

60 — 62



Or. Mf�µBEPC/ ;��\�ìÔn¯KïÄ 61

g��Ú¬¤¦^�84c, ,��´�a^c�p

�|Ø�. éuÚ¬��, �±ÏL��ØÓ84c

�m�rÝ'X, ¦�
$����5ëê��`z,

l��·��Ú¬�9v
�ÄåÆ�». ,

`zù
ëê¿Øo´U��Ð�Ú¬�9v
�

�ÄåÆ�», �3`zëê±��7Lé¢S��

��J9ÄåÆ�»?1u�.

BEPC/ z�;���O
36¬84c±18|

Õá�84c>ø>±O\Ú¬���(¹5. ¢

Sþù�´ØÓ��ª�Ú¬����¦. 3���

ª¥¢S¦^�84c�|ê��Ñ��u18|, �

´ØÓ�ª�z|>¤ø>�^c%  ´ØÓ

�. ùÌ�´Ï�BEPC/ �^à�(���±Ï5

��ØÓ�ª�84c�m�� 'X9�84c?

�à�¼ê´��ØÓ�.

3^c�OÚ�E¥Ø�;�/�3XXÚ�Ú

ó,�Ø�, ù
Ø�¦+3,�¬^c¥�¤Ó�

'~é�, �´du¤k^cÑ�3Ø�, ù
Ø�

¤�)��A´ØN�À�. ù
Ø�¬¦å6¬�

eü, Ì�Ny3ÄåÆ�»~�, 5\�Çü$, å

6Æ·eü, éE«��.O\�. ù
ú�¤�)

�ÄåÆ�»eü�~²w.

4 �5ÍÜ��

BEPC/ �ÍÜk2�µ&ÿì�Ú�+|Ú

�S�^c��EÚSCØ�. duBEPC/ �éE

«éá, �m�~;Ü, &ÿì�Ú�+|q�~r,

éJ3éE«±	�/�?1Ö�. �d, BEPC/�

O
�@�~E,�Ò/Ö���Y
[2]

. ù��Y�

)3����Ú�+Ú1����o4��, §��Ì

��o4��3Ó1�$§�S (éE:�m�k1�

$§�). 3�Ú�+©OÖ���o4��c, o4

���/, 9o4����&ÿìÚ�+|, nØþ,

ù3�Ú�+v±^5Ö�&ÿìÚ�+|¤Úå�

ÍÜ�A. 3�O¥qO\
1��o4��, ^5Ö

�o4����EÚSC�U�5�ÍÜ�A.

éuBEPC/ �,��ÍÜ, =�EÚSCØ

�¤Úå�ÍÜ, 3��4;���, �S�{ÍÜ

®²é�, �nþ�±Ø2?1Ö�. ��Ä�¢S

�SCØ��U��, 4;���J�UØX�[@

oÐ, ,	éE:?�ÛÜÍÜI�?1N!, Ïd

3�þ��ÚÑ�/�qO\
4��o4c, ^±

ééE:?½���ÍÜ?1N!.

5 å68N�A

ÍÜ{|±9üå68N�AÚå�å6Ø

½5, ´K�BEPC/ éE�Ý���O�I���

�Ï�. p�°�{|���Ì�5gÏ³²�A

Ú�ÅØ½5Úå�å�.��A. å�.��´

BEPC/ ;��¥�î�Ø½5��. BEPC/

��Ý�O8I�¦åì�Ýσl ∼ β∗

y , =.���

å�31.5cm�m. ·�òå�.���3�ÅØ

½5u)�6rK�±e, =�±d³²ÆCÚ

å�å�.�5�Ñp�°�k�{|�þ�, �

|Z/n|eff < 0.97Ω. UìBEPC/ ;���{|ý�,

p�$ªÍÜ{|òå���30.2Ω�m, �A�o

>a�26nH, åld�ÅØ½5K��Ñ�{|�

�3k���üþ. Ud{|K�O�, åì6r�

9.8mA��åì�Ý�1.35cm, ��U�éE:R�

�ä¼ê�~�3Ñ
�½{/. Äu{|ý�ïá

°�{|�Heifets-Bane�.
[3]

, �±?�ÚO�p

�k�{|Úå�.�, ?��å�9UÑ�üå

ì6r�Cz. Ó�, |^σl = 2mm�áåì3�Ì

�Ü��)��|³9�����¼ê, ^§S
[4]

�

[O�å��6r�Cz. ^{|�.O�Ú^§S

�[�(JÑL²�ÅØ½5K�'üåì�O6

rpNõ, 3üåì�O6re, å�.��5%.

3BEPC/ ;��¥, ÍÜåìØ½5Ì�d

pªn�Ä�{|±9>{9{|Úå. duoå6

rÝ��, I�éÍÜåìØ½.?1ïÄ±(½

�"XÚ��O�I. |^ZAP§S
[5]

éBEPC/ ;

��¥ÍÜåìØ½5O�ÇU��åìmåþ!

©Ù��¹?1O�, (J�p�ÍÜåìØ½5

O��¯���O��m∼12ms, �ÓÚË�{Z�

m��. î�>{9Ø½5d>{9{|�¢Ü-

å. BEPC/ ;��l«æ^�c¿�ý�Ý, ��

ãKæ^��.�¡�ý�Ý, á�þ�¾. duý

�Ý�R�º��uY²º�, �R����>{9

Ø½5�î
. 3�Oó�:Qx/Qy=6.53/7.58,

>{9Ø½5�O��m�4.3ms, �Ø½�ª

�µ=91. �Ä��UO��ó�:, Ø½5O��

m¬ÏCá, ���"XÚ��O�I�1ms.

�)lfÐ¼!¯lfØ½5!�D�A9>

f�Ø½5�V6Ø½5´å68N�A��

|¤Ü©. 3;��¥, í{íNÌ���Ú��z

%. ��5\1��¹93�åì�åìG, =��3



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

Ñ�5%�mY�, �±�Ð/³�lfÐ¼. e3

dåìG¥23Ñ�
�Y, K�±k�/~f¯l

fØ½5�K�. æ^Äíd¿���lf", ¿

ò"��uc¿9ý�Ý.Ü, �±~��D�A.

c¿ý�Ý�æ^, ý�ÝS9ÛTiN±9��!7

Ú�+��, Ñòk�/³��>f�¥�>f�Ø

½5. �[(J
[6]

L²ù
��ò¦>f��Ýe

üü�þ?. d	, ¦^î��"XÚ, òk�³�å

68N�A.

éuÓÚË�;^�ª, ÓÌ�/ �å68N

�A´ÍÜåìØ½5Úå6>f�lf��^.

cö|^î��"XÚ, �öaquéE�>f��

�/¿æ^�Ó��, ��k�/³�.

6 åå�p�^Ú�ÝJp

��1�p�Ý��K>féEÅ, åå�p�

^´BEPC/ �����K. 3BEPC/ ��O@

Ï, duO�ÅUåk�, �'��[ïÄÌ�´^

BBC(KEK�Hiratamu�fr�[§S)?1. ,

fr��[�lk�½�Û�5, 8c·�æ^�

´SLAC�é�°Æ¬±9 IHEPÜmu�rr�

[�§S?1�l�[. ùü�§SÑ´6D�§S,

�±�)���9{Z�A. �l�[�(JL²3

�O�νx=6.53þ�Ý�����O�Ý�45%, 

3νx=6.51���Ý�60%, Ù¥Ï���9å��

A¤Úå��ÝÏf�0.8.

? � Ú J p BEPC/ � � Ý k 3 « � U � �

�µ1)muνx=6.51 ��ª¶2)~�β∗

y¶3)O\å

ìê8. 11«���Ì�¯K´ÄåÆ�»J±÷

v5\�¦; 12«��dupªn>Ø1.5MVUY

Jp´(J�, Ì�����U´ü$ÄþØ Ïf,

,duÚÑ¼ê~�, ÄåÆ�»�ò´��(J

�¯K; 13«��ò��o6rO\, ò�pªX

Ú, ý�XÚ, e%XÚ�O\Kú. ¦+kõ«�U

���5JpBEPC/ �éE�Ý, �Ä¾æ^=«

���Udò5Nå¥¢S�åì.�!U����

�åå�^�!>f�Ø½5�O�Ç9��M�

U����I5û½.

7 (Ø

BEPC/ ;��æ^
8câfó�?éEÅ¤

^�Ì�Ãã5���O�Ý. ^à�(�K�±


BEPC�kAÚ±9“�Åü^”�A:. ÄåÆ�

»!Ø�9�5ÍÜ��U÷v;����O�¦.

8c�{|ý�±9³�V6Ø½5����±�

Ð/~�å68N�A�K�. åå�p�^��[

ïÄ�y
p�Ýó�«�, ¿��Ý�?�ÚJp

Jø
�â.

ë�©z(References)

1 FANG S X, CHEN S Y. Particle Accelerator, 1990, 26:

51—61

2 YU C H. HEP & NP, 2005, 29(4): 418(in Chinese)

(u§�. pUÔn�ØÔn, 2005, 29(4): 418)

3 Heifets S. SLAC/AP-93 1992

4 Oide K, Yokoya K. KEK-Preprint 10 1990

5 Zisman M et al. ZAP User’s Manual. LBL-21270 1986

6 LIU Y D et al. HEP & NP, 2004, 28(11): 1222—1226(in

Chinese)

(4�Á�. pUÔn�ØÔn, 2004, 28(11): 1222—1226)

Study on the Accelerator Physics Issues in the Storage

Ring of BEPC///
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Abstract The upgrade project of the Beijing Electron Positron Collider (BEPC) - BEPC/is in its construction stage.

We review the physics design of the storage ring of the BEPC/, concluding the main focusing accelerator physics issues.

The results of these physics problems are given.
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