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EÅ�ÝJpü�ü?��¦. ùé��\�ì�XÚÚå6Ôn´��]Ô. ©Ù0�
��û½

å65U�#>f!#�>f!#�ÅõÇ!� ��XÚÚå6ÿþXÚ��UE�¹; Q
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'�c BEPC/��\�ì �UE å6Ôn å6NÁ

1 Úó

BEPC/ ´p�Ý�V��K>féEÅ, §�

BEPC�', �¦��5\ìJø�p�Uþ, ±¢

y�Uþ5\; �p�6rÚ�u�Ý!�UÑ, ¦

��5\�Ç�>50mA/min
[1]

. ù
p�I (�L1)

�¦���5\ì��UE, �)ïár6!�u

�Ý�#>fl, p���#�>f, põÇÚp

½5��ÅõÇ, p5U�� ��XÚ!å6

ÿþÚ��XÚ�. ù
XÚ®Ä��¤
�O!\

ó!SC, ¿?1
ÐÚNÁ.

L 1 BEPC/ ��\�ì�O�I

e+beam e−beam

Uþ/GeV 1.89 1.89

6r/mA 37 500

u�Ý/(mm·mrad)(1σ) 0.53 0.20

UÑÝ(%) 0.50 0.50

5\�Ç/(mA/min) 50 300

EªÇ/Hz 50 50

åó°Ý/ns 1.0 1.0

2 #>flXÚ

�¼�r6�>få, �OÚïE
r6!�u

�Ý�#>fl. æ^Y796Ò–»|�, >6u��

Ý��10A/cm2, óÀ6r>10A, 1ns(FWHM). �4

>Øæ^óÀpØ150—200kV, ±k�³�u�ÝO

�. #>fl�,��A:´3lei��
�@�

���å6uÿÚNåC�.

3 #�>fXÚ

� ¼ � p � � � � > f, æ ^ 240MeV, 6A,

1.5mm�»�Ð?>fåñÂþ�8mm�¾q. ^

�»��ÉÝ�^Ò (Flux Concentrator), òq��

�Ý!�å��å6�©Ù=����Ý!�å��

�©Ù, �ei�\�Úà�XÚ��. ^Ò�10cm,

\�ÚÑ��¶�^|rÝ©O�4.5TÚ0.5T, d¸

�>6�12kA!.°5µs, 50Hz�óÀ>y^. 3

^Òei�3�\�+þ, @k7���1m�à��

�, Jø0.5T�þ!à�^|.

4 #�ÅõÇ

�ò\�ì�Uþd1.3GeVJp�1.89GeV, æ

^'�^HK-1(30MW)�põÇ��N+, �A�

N�ì�I�#. �16 @�ÅõÇ¥, 2 Ò Ú

12 Ò ^SLAC 5045 �N+ (65MW), cö�Jp

�q>fUþ; Ù{14@�ÅõÇ¦^TH2128C

� N +(45MW)Ú E3730A � N + (50MW). U E �

� ó À N � ì ¸ � Ñ Ñ ó À õ Ç ò � � 115MW

(320kV/360A), N�ìpØ½Ý�¦�C±0.1%,

±÷v±0.5%�å6UÑ��¦.
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5 � ��XÚ

æ^å6Uþ��{5(½�Z� . ,�d

��C�, £½T�Z� . �¦� ���°Ý�

±2◦. ^u°(ÿþ� ���ì(PAD), [æ^ I/Q

)Nì, � ÿþ�©EÇ�±��0.2◦, �±Ó�

ÿþ�Å&Ò�ÌÝÚ� . � N���1Ü�

� IΦAü�. ^÷�N+�IÁ��� ½Ó¶

�, ��� ë��, d§ÝÚå���� Cz�

0.2◦/℃, ÷v�¦. ë��dð§YXÚe%.

6 å6ÿþXÚ

#ï
;�ÿþXÚ, æ^^.(Stripline) BPM,

ÙA:´{|�, (¯Ýp. 15�^.BPM©O u

�“nÜ�”ßº¥. BPM&Þ��163mm, >fÆ¦

^Bergoz�Log-ratioéê°�pªcà, \14bitp

�ADCêiz, Ù`:´°Ýp, ÿþ��°, ·^

uÓ�ÿþ>f9�>f�I�. �¦BPM�ÿþ

©EÇ�0.1—0.2mm.

7 å6ÔnïÄ

7.1 �>få��[O�

du�>få�ÐÁu�Ýé�, O�L², 3

þã�>fà���eiÌ\�ã�cÜ, 7Læ

^@3\�+	�24¬��»Qc. ^TRASPORT,

EGS4, PARMELAÚLIAR§S�éÜ�[O�L

², 3æ^Ú`zå61´Ú;���XÚ�, ¿3

Ð©å6 ¶6 ±0.3mm, \�+!o4ßº�SC

ú�6 ±0.2mm!� ��°Ý6 ±2◦

!�ÅõÇ

N�ìpØ½Ý6 ±0.1%�^�e, ��\�ì

Ñ�40mA��>få�Uþ!UÑÚu�Ý��

��O�¦. �[O��L², �qþ>få�»�

2.0mm, 1.5mm�, \�ìÑ�e+ 6rò©OJp�

>50mAÚ>63mA.

7.2 >få��[O�

du>fåì�>Öþ�(2.2nC), Ù�|�A,

�)üåìÚõåì��|�A, éu�ÝO��K

��î. ã1´å6Ð© ¶���u�ÝO�, ¿

�Ñ
å6;���é³�u�ÝO��wÍ�J.

O��L², à�ßº»�SCØ�Úå�ÚÑ�A

ò��u�ÝO�; \�+»�SCØ�3�|�^

eò��u�ÝO�, Xã2¤«.

ã 1 üåìá§(a)Úõåì�§(b)�|�Aé

u�ÝO��K�(þ!e�©O�Ã!k;�

��)

^EGUN, TRASPORT, PARMELAÚLIAR§

SéÜ�[O�
>få�5U. 3`zå61´Ú

;���XÚ�, ¿3þãÓ��Ø�^�e��\

�ìÑ�1.89GeV, 500mA�>få�UÑÚu�Ý

����O�¦. é^u�)�>f�Ð?>få�

�[O�(JL², �"3�>f�)qþ¼�6A,

240MeV, å��»�1.0—1.5mm�Ð?>få. �

[O�ÚÿþïÄL², 5gý5\ì>få��U

Ñ3à�XÚ¥�Ú��A���u�ÝO�, ��


��å��¼�. d	, r6e��|�A��u

�ÝO�, �K���å��¼�. Ïd, î����

�SCú�, ¿æ^;���XÚ´é7��.

ã 2 \�(� ¶(a)Úà�^c ¶(b)���

u�ÝO�(þ!e�©O�Ã!k;���)

8 å6NÁ?Ð

BEPC/ ��\�ì32004c5�c�¤
�O

Ú�E, 2004c9�.�¤
�NSC, ��?\NÁ

�ã. 2004c11�19FÄg¼�>få, ¿m©�;

��Jø>få^uÓÚË�$1ÚÁ�å¢�. Ï

m��\�ìUYNÁ, 2005c3�19FÄg¼��

>få. ù�ÓÅì$1ÚNÁ��2005c7�Ð'

Å. �8ÐÚÿ��å6ëê�L2.

L2`²: 1) ÿþ�, k2��ÅõÇ�Ý\

$1; 2) ^õgUC^ßº�à�rÝ, ÿþ
 e−

å3��Ñ��u�Ý (1.30GeV, 500mA)�0.42µm,

éA1.89GeV�u�Ý��0.10µm. 3) ÿþe+ å3

��Ñ��u�Ý (1.35GeV, 44mA)�0.43µm, é

A1.89GeV�u�Ý�0.31µm; 4) e+ UÑÝ�ÿþ,
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´æ^UCÑ$��å6	¬ (�u�ÚÑ �)m

YÚÙei�6rÿþ
1.3GeV, 40mA e+ UÑ�

±0.73%; éA1.89GeV�UÑ��±0.50%. ®ÿþ

�1.30GeV, 500mA�>fåUÏLUÑ�±0.80%

�d¿, éA1.89GeV�UÑ�±0.55%.

L 2 ��\�ìoNëê

ëþ �O ÐÚÿÁ

Uþ/GeV(e−) 1.89 1.89 1)

Uþ/GeV(e+) 1.89 1.55 1)

6r/mA (e−) 500 > 500

6r/mA (e+) 37 63

EªÇ/Hz 50 25—50

u�Ý/µm(1σ)e− 0.07 0.42@1.30GeV 2)(0.10@1.89GeV)

u�Ý/µm(1σ)e+ 0.53 1.30@1.35GeV3) (0.31@1.89GeV)

UÑÝ(%)e− ±0.50 ±0.80@1.30GeV(±0.55@1.89GeV)

UÑÝ(%)e+ ±0.50 ±0.73@1.30GeV4)(±0.50@1.89GeV)

±þÿþ´ÐÚ�, k�Åì?�Ú½Ú��

�OUþ�?�Ú�¡(@. NÁ¤��>f6r�

u�O�, ´Ï��>f6r��O�´ÄuÐ?>

få3qþ�å��»�2.5mm(1σ), ¢S�å�

�»�N�1.0mm—1.5mm(1σ).

9 8��ó�Ú?�ÚU?

UOy��\�ìò32007c.c�¡���

O�I¿�Â. 3ù�c, �kNõó���¤, X

416��ÅõÇ�Ý\½$1, ¦�>f�Uþ

(Stand-by��õÇ)���O�; � ��XÚ�

¤ïE¿Ý\$1; BPM½ÖÑ�¼�Úå6;

���XÚÝ\$1; åÿXÚI?�Ú��õ; U

?Î�½�XÚ, �Ñ����mËÄ��å6²þ

Uþ�¤£; 3cÏ�NÁÚ$1¥, du�ký�

"!>Úý�uÿXÚ�îPz, Ø·AUE�

�#�¦, ò32005cgUÊÅÏméý�XÚ��

�¡��#.

3å6Ôn�¡, du>fl�¢SóÀ°Ý

�0.95ns(FWHM), $°�1.6ns, �u�F"�1.0ns,

²yk�àåXÚ�, �)5�åì, §��>Öþ�

é¥måì�'~©O�0.26, 0.73, 1.0, 0.67Ú0.11.

w,ù5�åì�Uþ!UÑ!;�Úu�Ý�Ñ¬

du>Öþ�ØÓk�O, ¿ò��å65U�Ø

½!å6�;��5\�Ç�ü$Ú3�SË��

.O\�. f�ÅàåXÚ��OïÄL², æ^ª

Ç©O�142.8MHzÚ571.2MHz�ü�f�Åàå

n, ò§��uykàån�þi, �¼�ZÀ!�

>Ö�üåì, àå�Ç��90%±þ. 2æ^Vå

ì$1Ú5\ (Våì��mm��52.02ns), �¦5

\�ÇJpC��, ¿~�3�þ�å�ÚË��..

8c, ��#àåXÚ��OïÄ®²�¤, 1��

f�Åàån3\ó!ï�¥. ýÏ#àåXÚò3

2007cgï¤¿Ý\$1�, BEPC/ ��\�ì�
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BEPC/// Linac Upgrade and Beam Commissioning *

WANG Shu-Hong1) PEI Guo-Xi SUN Yao-Lin CHI Yun-Long CHEN Yan-Wei CAO Jian-She

KONG Xiang-Cheng ZHAO Feng-Li HOU Mi DENG Bing-Lin
(Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract The BEPC/ injector linac upgrade aims at having higher beam energy with smaller beam emittance and

energy spread to meet the colliding luminosity upgrade by two orders of magnitudes higher. It is a great challenge

to various systems and the beam physics for this injector linac. This paper describes the constructions of the new

electron gun, the new positron source, the new RF power supply, the new phasing system and the upgraded beam

instrumentation, which are immediately affected on the beam performance. The beam physics with high current and

small emittance and energy spread are systematically studied. The preliminary beam commissioning results and the

further machine improvement plans are presented.

Key words BEPC/-linac, upgrade, beam physics, beam commissioning
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