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1 Úó

�®�K>féEÅ�Ïó§(BEPC/)ò3�

®�K>féEÅ(BEPC)�Ä:þ, UE�âfó

�?�V�éEÅ. �¦éE�ÝJp�ü�þ?

(1×1031cm−2
· s−1

→ 1×1033cm−2
· s−1), Ù��\�

ì�5U�Iké��Jp
[1]

: �¦��\�ìJ

ø�pUþ (1.89GeV)��K>få6, ±¢y�U

þ5\; �p��>f (e+)å66r (>40mA), ¦�

;����>f5\�Ç>50mA/min; �p�>f

(e−)å66r (>300mA), ¦�;���>f5\�

Ç>0.375A/min. d	, ���p5\�Ç, ��¦

3��\�ìÑ��K>f (e+, e−)å6�u�Ý©

O�u1.6mm·mradÚ0.2πmm·mrad!UÑÝþ�u

±0.5%
[1]

, ±÷v;���ÉÝ��¦. ù
p�I�

¦��\�ì7L�'�õ�U?, �)r6!�u

�Ý�#>fl!p����>f!põÇÚp

½5��ÅõÇÚ�ÅDÑXÚ!p½5�� 

��XÚ!p�Ç�å6ÿþÚN�XÚ±9p¬

��ý�Ú��XÚ�. ����\�ì�U?©u

2003c, u2004c10�1FXÏ�¤SC, ��?1


�XÚ���NÁ!Põ±9��\�ì���N

Áó�. 2004c11�19F, 3��\�ìÑ�¤õN

ÁÑ>få6, �>få6�u2005c3�19FN

Á¤õ. éå65U�ÐÚÿþL²
[2]

, U?���

�\�ì�"���O�I. 3��\�ìå6NÁ

¤õ�, Ø�BEPC;��ÓÚË�$1�ªJø½

:5\�>få6	, �Ó��ØÔn¢�eJø¢

�å.

2 ��\�ì�Ä�(�

BEPC/��\�ìo�202m, d56 ��Ý�

3m��FÝ\�+±9å6à�!å6N�Úå6

ÿþ�XÚ|¤. 56�\�+¤I�õÇd16@�

ª(RF)õÇJø. d2856MHz¬�!PSK��

XÚ (^5�Uþ�Oì, SLAC Energy Doubler, {

¡SLED, �)��&Ò)±91kW����ì|¤

�-y^5-y11@�ªõÇK1, K1ÑÑ

�õÇØ
^5-yý5\ì(�)>fl!ýàå

ì!àåì911�\�+A0)¥��Ü�	, �Ï

L20dB½�ÍÜìÚ15/8′′ MÓ¶"�-yÙ{15

��ªõÇ (K2—K16). �>f�)XÚ u12

@�ªõÇK2�ei, �ªõÇK3^5-y�

>fÓ¼! (Capture Section, {¡CS, d�!\�+

|¤), �ªõÇK4K^5-yü!\�+, l

��J,�>fUþ�8�. 316�õÇ¥, Ø

K1, K3ÚK4	, Ù{13�õÇÑ�kUþ�Oì,

lUþ�OìÑÑ�õÇ©O-y��d4!\�+

|¤�IO\�ü�.
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3 >få�NÁ

3.1 >fl�Nå

�¼�r6�>få, BEPC/ ��\�ì#ï

�
10A>fl, ¿ò>fl�ÑÑóÀ°Ýü$�


1ns�m, ±·A;��p��ÉÝ�I¦; d	,

BEPC/ ��\�ìòÅÚæ^Våì�)!\�

±95\Eâ±Ï?�ÚJp�>f5\�Ç. du

BEPC/ >flpØ�ÑÑóÀk��2.5µs�²º,

¤±, 7Lò>flóÀu)ì�ÑÑ@3TóÀÅ

/�²ºp¡âU¼�½�>få6, Xã1¤«.

,�, 2ÏLÅÚN�>fl�ò�5¦óÀu)ì

�>u�Ð?u>flpØÑÑóÀÅ/�¥m.

ã 1 >flóÀu)ì�óÀpØ �ã

ã 2 u�>6–�

jõÇ�ã

ã 3 >flÑ

�å6Å/

l~�$Ur6>få��m>Ö�A!��Ù

u�ÝO���¡�Ä, ¦�UJp>fl��4>

Ø´�~7��. ²L�[O�ïÄ±9é�c��

�nÜ�Ä, À½BEPC/ >fl��4óÀ>Ø�

��150—200kV, 3��\�ìNÁ�ÐÏK�±3

150kV. ã2�Ñ
>flu�>6��jõÇ�m�

'X�
[3]

. ²L©Û�±��, �>flpØ$u

120kV�, >fló�3�m>Ö����±S, Ï

���j>6�L5.40A(�A��jõÇ�32W)±

�, 2Jp�jõÇé>flu�>6�O�vk�

��¿Â, �Ò´`, =¦3�p>Øevk���

m>Ö�A���4�, �d�>fl�u�UåÄ

����Ú. 3BEPC/ �ó�^�e, >flÒ»

|��ó�:À�35.40A'�Ü·, U
3150kV

pØe��u�Ò»|��Uå, ÏLN!»4 Ø

±9óÀu)ìÑÑ, �±¼�0—12A�å6, ��

�±÷vØÓó�G��I�.

ã3 ´3>flÑ�11 �å66r&ÿìþ

(BCT1)*ÿ��å6Å/, éA�>fl6r�

9.6A. 3ù«�¹e, ÏL°%N!>flÑ��

�éà�ßºÚ����, �¼�6r�10.8A�å

6, l��BEPC/ �O�I10A��¦. ã4�

BEPC/ >fleiå6DÑXÚ��OÙÛ«¿

ã, ã¥w«Ñ
>flÑ���éà�ßºÚ��

���.

ã 4 BEPC/ >fleiå6DÑXÚ��OÙÛ«¿ã

3.2 àåXÚ�å6NÁ

3>flÑ�ei�Nå¥, |^å6�¡q

PR1 ÚPR2 (ã4 ¥w«Ñ�å6�¡&ÿì=�

PR1, PR2 uPR1�ei, vkw«3ã4¥)éå

6;�?1N����
�
(J. y��: �å6

��PR1ÚPR2þ�, uyå6m©¬w«Ñ��8

¥�'�Ð��/, ,�×�*ÑC��%, ��»

ØäC�, ���lqþÄ�þwØ�å6, ,�å

63,���q¬â,¡E, XdØäE, Xã5Ú

ã6¤«. �dÓ�, BCT1¤ÿþ�6r&Ò%vk

?ÛCz. lå6	/Cz�««Ly5w, �íÿ

ù´$U (40MeV¤r6>få3PRþ¡�>ÖÈ

\E¤�¿�>y�. �dò3cü�?u$Uã�

PRqþCX��7áj�, ¦>ÖU
×��6r,

l�Øù«y�.

ã 5 PR1þ*ÿ��å61�&Ò�Cz�¹

ã 6 PR2þ*ÿ��å61�&Ò�Cz�¹

ÏLN�å6¿éPR1ÚPR2�]�Cz?1

*	, uyå63A0\�+�ck ¶y�. ÐÚN

ÁL², ==¦^>flÑ��å6;���fC01
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ÚC02Ä�þ�±òå6N��PR1�¥%, �ØU

òå6N��PR2�¥%, �ké^ýî3A0à�

��S��é�^��fC03, â�±òå6Ä�N

��PR2�¥%.

��\�ì�å6UÑÝÌ��ûuàåXÚ

Ñ�>fåì�� °Ý. éBEPC/ àåXÚ5

`, N�ýàåì!àåì�õÇÚ� Ø=�±

¦>fåì±Ü·�� °Ý?\e��XÚ, �

�±ü$å6�UÑ!O�àåXÚÑÑå6�6

r. BEPC/ �O�¦ýàåì�Ñ\õÇ�20kW,

�´, du�cýàåì"��P~L�, ¢S�U

��17kW; àåì�Ñ\õÇ�,U���O�¦

�1.7MW, �´ÙÌÝÚ� N�Å�Ñy�æ. d

u±þ�Ï, �U3�öÑ\õÇ¦�U���¹

e��¦��� . �ª, 3é^|!àåXÚ�?

1N!��, 3 u\�+A0Ñ��BCT2þ�¼

�7.2A�å6, Xã7¤«. dd�±��, �cà

åXÚ�àå�Ç��7.2/10.8=67%, �PARMELA

�[O��(JÄ���. 8c, ®²�ýàåì!

àåì�O�E
#�ÌÝÚ� N�ü�, ¿ò3

e�ÓmÅ$1cSCÒ !Ý\¦^.

ã 7 3BCT1ÚBCT2þ*ÿ��å6&Ò

3.3 �m'X�(½

�
÷v;��p��ÉÝ��¦, BEPC/ �

�\�ì�½�XÚ±>fl>u�m��ÄO. Ï

d, 3NåÐÏI�é��õÇ�½�?1N�,

±¦õÇ�ÑÑÅ/��ÅÑÑÅ/i@!>få

ÏL��\�ì�Ü �?u�Å�÷. Ó�, �I

��yPSK��&Ò3z�\�ü�S��cu>

få(=�Å�÷)��\�+�W¿�m, �0.83µs.

ã8�N�Ð��m'X�.

ã 8 �Å�õÇ�m'Xã

3.4 >fåü«$1�ª�NÁ

éBEPC/ ��\�ì5`, >få�ü«$1

�ª��´�;��5\>få�æ^��6r�ª

Ú�)�>f�æ^��6r�ª, ÙNÁ(JXL

1¤«. �¤±3�)�>f�æ^�6r�ª, Ì�

´Ï��>f����Ð?>få�6räké�

'X, 6r�p, �>f���p. éL1¥�Ñ�N

Á(J?1©Û�±��, �6r�ª$1��àå

�ÇÚå6DÑ�Ç��Ðu�6r�ª, ¿�, �

�Ñ�?�6rv±÷v;���5\�¦. õgN

ÁL², �6r�ª$1�½ (~X, �>fl6r

�2A�, �±3BPM5þ*	�å6;�3±0.3mm

SCz, �6rJp�10A�, å6;�3±0.6mm

SCz). Ïd, 3�;��5\>f�A¦�Uæ^

�6r�ª, �6r�ª�U3�)�>f�æ^.

L 1 >fåü«$1�ª�NÁ(J

$1 >flÑ A0Ñ� àå ��Ñ ��Ñ� å6DÑ

�ª �6r/A 6r/A �Ç(%) �6r/A Uþ/GeV �Ç(%)

e+�) 12.0 7.2 60 4.7 1.89 65

e−5\ 2.8 2.0 71 1.65 1.89 83

4 �>fNÁ

4.1 �>fqþÐ?>få��å�¡�¼�

��\�ì��>f´dÐ?>fåñÂ7á

¾q¼��, �>f����'uÐ?>få�Uþ

Ú6r, �'uÐ?>få3qþ�å�¡�», Ù

¥å�¡�»é�>f���K���. BEPC/ �

O�I�¦Ð?>få3qþ�Uþ�240MeV, 6

r>6A, å6�¡�»1.5—2.5mm (1σ). NÁ¼�

�Ð?>fåUþ210MeV(duý��o�Ï, K2

ÑÑõÇ��u�O�), 6r>6.5A, å6�¡�»

1.0—1.5mm (1σ). ë��[O����å61´, c

[N��>fqþi�à���^|!�qcÐ?

>få�;�!�>fqþi�ü|“nÜ�”o4^

c(Xã9¤«), �±¦Ð?>få3qþ�å6�

¡���� (��1mm, 1σ), l¦�>fÑ��

å66r��63mA, pu�O��37mA.

ã 9 �>f�qþi���Ù�«¿ã
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4.2 �>fåÐ¼ÚpDÑ�Ç�NÁ

duq��>få��¡�»é��î�Ñ�

é�, �k�/Ð¼ÚÂ8�>f, I3q�SC^

Ò (Flux Concentrator), ¿�, 3�Ý=�10cm�^

ÒS, ¶�^|rÝd\��4.5T×�eü�Ñ��

0.5T, ù�, �å6ÏL^Ò�, Ù�¡�»¬O�

î�Ñ�K¬C�, ±¦å6�u�Ý�ei\�+

Úà�(���ÉÝ���. ^ÒóÀ>6Ð���

10—12kA, óÀÅ/���u, .°�5µs. �
¦�

>få3^Òei�DÑ�Ç¦�Up, Ø^Òei

3�\�+þ@k7��Ý��1m!ó�^|�0.5T

�Ú�+à���	, 2ei�A�\�+þ�SC


24¬��»o4^c. 7ãà����k5��6

>, Ù>6���450—750A.

L 2 �>få6ëêL

ëþ �O ÐÚÿÁ

qþe− �»/(mm, 1σ) 2.5 1.0—1.5

e− �qUþ/MeV 240 210

à���Ñ�e+ 6r/mA 88 100

à���Ñ�e+ Uþ/MeV 100 100

��\�ìÑ�e+ 6r/mA 37 >63

��\�ìÑ�e+ Uþ/GeV 1.89 1.55

L2�Ñ
î8¼���>få6ëê, ¿��

Oëê�
'�. ��, NÁ¼���>f6r`u

�O�, �>f3��\�ìÑ��Uþ�1.55GeV,

�u�O�1.89GeV, ù´Ï�kü��ªõÇÿ

�Ý\$1.

5 o(

BEPC/ ��\�ì�ÐÚNÁ®���?

Ð, ¤õ/�;���ÓÚË�$1�ª½:5\å

6. ÐÚNÁL², �>f�6r`u�O�; �!K

>f�UÑÝÚu�Ý�"���O�
[2, 4]

, Ä��

NÑUEó§��O!�E!SCÚNÁ´¤õ�.

3=ò�¤�� ��XÚïE!ý�XÚ�#!�

ÅÚõÇXÚ�?�ÚU?±9�õå6ÿþÚ�

�XÚ�Ä:þ, òUYå6�NÁ, �"?�ÚJ

på65UÚ½5.

�ö©%a�BEPC/��\�ì�NÓ¯�Ï

åÜ�±9\�ì¥%åÿ|Ó¯��å�Ï.
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Beam Commissioning of BEPC/// Injector Linac *

CHEN Yan-Wei1) WANG Shu-Hong PEI Guo-Xi LIU Wei-Bin YE Qiang

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

Abstract This paper describes the beam commissioning process of BEPC/ Injector Linac. Aiming at the beam design

goal and the beam physics characteristics of this injector linac, the beam commissioning method has been proposed, and

some problems met in the beam commissioning process have been analyzed and studied. In addition, the preliminary

beam commissioning results have been obtained.

Key words beam commissioning, beam physics characteristics, beam commissioning result
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