
1 30 ò 1 2 Ï

2006 c 2 �

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

Vol. 30, No. 2

Feb., 2006

BEPC///��\�ì�ÅXÚ

ëº| ûc ëò¯ 4AÏ Ü¹X ±�� ¸�%

(¥I�Æ�pUÔnïÄ¤ �® 100049)

Á� BEPC/ ��\�ì�ÅXÚ�¦�Eâ�I'ÎXÚk
�ÌÝ�Jp, �dPXÚ�Nõ

Ü�I�#ï�ÚUE. �©Äk0�
'�Ü��UEï��¹, §�)Uþ�Oì!\�+!

�õÇÅ�z�!�õÇZK19Ù¥õÇÚpõÇÅ�P~/£�ì; Ùg{�0�
�ÅXÚp

õÇ$1�¹.

'�c �ÅXÚ Uþ�Oì \�+ �õÇÅ�z� �õÇZK1 Å�P~/£�ì p

õÇ$1

1 Úó

BEPC��\�ì�ÅXÚÌ�k�Å-yX

Ú!16´põÇ�ÅÅ�DÑXÚ!13�Uþ�O

ì!56�\�(�!àåXÚÚ�Åi�XÚÜ©

|¤. TXÚ�Ð´�
÷vHK-1�õÇ�N+

30MWóÀõÇ�I��O�. Ïd, 3�Ð�O

�, �,k�Å����±«É�p��ÅõÇ, �

´k�Å���«ÉõÇ�$. ¤±, é��Å�X

Úó, Ù�O�I´U
«É30MW�óÀõÇ.

BEPC/ ��\�ì�¦U
Jø��K>fUþ

l1.3GeVJp�1.89GeV, ���ù��I¿�U


�Ï½/$1, �¦�ÅXÚ�Eâ�Ik
�Ì

Ý�Jp, 'XU
«É60MWóÀõÇ, EªÇ

l12.5Jp�50g, óÀ°Ýl3µsO\�4µs, �k,

põÇÅ�DÑXÚ�VSWR!�\�Ñ!��Ý

��¦��I, ��Ak¤Jp. ùÒ��ÅXÚJ

Ñ
�p��¦, Ïd, Ü©Å���I�#ï�

½UE, X\�+, põÇZK1, Å�–Ó¶½�Í

Üì, Å�z�, põÇÚ¥õÇÅ�P~/£�ì.

,	, ²L�Ac�põÇ$1, du�»½�>, k

�Å���SL¡®���, I�#��.

2 Uþ�Oì)N�XÚ�UE

2.1 P�)N�XÚ�3�"�

Uþ�OìP�)N�XÚ(�´�[È^c�

�£Ä5�Äý�¿p)�&��$Ä, �â¦^�

¹, �33�²w�Øv. 1�, [È^c��^|r

Ý (�1000Gs)´ØC�; 1�, ü�[È^c�´�

��>Å5��£Ä�, duü�^c�k�½�å

l, Ù���Ø²ïÒ¬�)�����ÛåÝ, ¦

^c��$Äu)(J; 1n, §�Å�(��O�

3ØÜn�/�, 3&�NC, N´E¤�Å�»Ú

�>, lò&�Ê4.

2.2 #.�Uþ�Oì)N�XÚ

#.�Uþ�Oì)N�XÚ(�´^7|��

@3&��	9 (�ã1), &��üà�^�|[È

^c�, å�½&���^. ÏLé���g\>, �

Ä&��£Ä. �ÏL��>6�O\, ¦^aA

rÝO\, ù���y3É~�¹e, Uþ�Oì)

N�XÚ���5.

ã 1 Uþ�OìpõÇ$1¥

2005 – 06 – 13 Âv

155 — 158



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

du)�&�?3ý�@Ù�SÜ, I��ä&

�´Ä$Ä� , æ^^¯Daì�½3)�&��

üà, �â&ÿ��^aArÝ�Cz5�ä&�´

Ä$Ä� .

�â&��Å�(�, �3�Å�»!�>, E

¤&�Ú>b+Ê4��U5, éd��
U?.

2.3 ¿Â

TC��ï�¤õ, éBEPC/ ��\�ìäk

��¿Â. Äk, ÏLUþ�OÏf�ÿþ, �±é

SLEDó�G�Ð�k��Ä���ä; Ùg, �\�

ìI�$13�óÀå6G��, ��3�á��m

S, UC¤k�SLEDó��ª�)�G�eÒ�±

¢y; ��, ÏL)�SLED, ÿÁUþ�z5�O(

/¼��õÇ�N+�ÑÑõÇ, )û
^õÇOÿ

ÁóÀõÇØ���¯K.

3 põÇ�ÅÅ�DÑXÚ�U?

3.1 �õÇÅ�z��ï�

�õÇÅ�ý�z�´BEPC/��\�ì�Å

XÚ:�U?�8, ���Å�õÇDÑÚý��

µVõU��pý��Åì�, Å�(�'�E,,

�Eó²JÝ�. 8c®²¤õ�¤16��ï�ó

�, k15�®3�c$1\�ìþ, põÇ$1ó�

G�ûÐ (�ã2).

ã 2 �õÇÅ�z�3\�ìþ�õÇÅ�ý�

z��ÅÿÁ

¥%ªÇ: 2856MHz, �°: 100MHz, Ñ\7Å':

1.02—1.04, �\�Ñ: <0.2dB, óÀõÇ: 80MW

(4µs, 50PPS), ý�¦Ç: 6 2×10−10 Torr·L/s.

Å�ý�z��ÊÏý�z��ØÓ�?, 3u

�¦§3$1�UÃ�ÑDx�Å�õÇ, 3'4�

UéÐ/å�ý��l�^, �y��\�ìXÚ�

ý�ØC.

�O�Ä�g´´, 1��U«É¦�Up��

ÅõÇ, °ª�, $�Ñ; 1�U
ª�¦^, Æ·�

�. âd, ÀJ
H¡�Å�|Ü¤�U/Å�(�.

U/Å��©¤þeüÜ©, �m�Ü, �~ë��

�Dx�Å, I�ý��l�K.mÅ��ë�{=,

�\�kÍ���µ��ý��µ��, ��ý��

µ�ä8�.

3¦^c, Ié¤k�Å�z�?1�[��Å

ÿÁ, ¿�3���þ�
põÇ¢�. �âÿÁ(

Jw«, ¤k�Å�z�äkûÐ��Å5U, ��

�O�¦.

3.2 �õÇZK1

���ÅXÚ¥'�Ü�——põÇZK1 (�

ã3), ^uáÂ��\�ì\�+�à��{õÇ.

Pª�ZK1�U
«É�$�õÇ, I��Ü��.

lF�?�10�, SC3c¡8�\�+þ.

ã 3 �õÇZK1ì¡

,	, T.�õÇZK1�Å5UéÐ, U
á

Â����ÅõÇ, NÈ��, lF�?�
�õÇ

ZK1�'�á�Beta-SiC®, ¿^HFSS�¤
�

õÇZK1(��>^|�[O� (�ã4), �Ý\

åþéÜ)��[?1ï�.

ã 4 �õÇZK1>^|�[O�

3.3 Å�XÚSCÚÿþ

éK1-K4põÇÅ�DÑXÚ?1
�W!�

�Y+Ú�#, ¿éÜ©ØÜ����?1
��,

é¤k�Å���?1
ÿÁ, é��Å�XÚ?

1
ÿÁÚ��Ý�N�, ��
'�Ð��I (�

L1). ï�
32�#�Å�–Ó¶½�ÍÜì, ^ui

ÿ�N+�ÑÑõÇÚ�ÅXÚ���õÇ.



1 2 Ï ëº|�µBEPC/��\�ì�ÅXÚ 157

L 1 K2põÇÅ�DÑXÚ��ÅÿÁ

K2põÇÅ�DÑXÚ BEPC BEPC/

VSWR 1.3 1.046

�\�Ñ/dB 1#|´1.4 1#|´0.2

2#|´1.5 2#|´0.5

3#|´1.7 3#|´0.4

4#|´1.8 4#|´0.3

��Ý/(◦)(�)\�+) 1#|´��Ý110 1#|´��Ý Nc−115, N�−207.1

2#|´��Ý102 2#|´��Ý Nc−137, N�−207.3

3#|´��Ý108 3#|´��Ý Nc−160, N�−208.9

4#|´��Ý106 4#|´��Ý Nc−176, N�−208.7

4 #\�+�ï�

�âBEPC/ �O�¦, U?��Jpe+ ��

�, �qc e− �Uþòl150MeVJp�250MeV;

2# �N+�ÑÑõÇòl30MWJp�50MW�m,

y$u18MW; �qc!��\�FÝòl8c$

u10MeV/m,p�20MeV/m�m. du\�+�

áÂK1?nØõ, ¦ù�«ã�qc��8�\�

+É�À/ØU÷KÖõÇÑ\. Ïd, �
÷v

BEPC/ �>f����O�¦, û½ò��\�ì

�>fqc!��8�\�+�.��. 3SCc, �

¤
4�#\�+põÇ�ÅPö, óÀõÇ�Ü�

�25MW, Ó�, 14�#\�+æ^
Uþ�Oì,

¦�?\�\�+�óÀ¸�õÇ��100MW±þ,

\�+«É���\�FÝ�25MV/m�m.

\�+>5UÿÁ�I:

ó�ªÇ: 2856.00±0.01MHz;

Ñ\ÑÑVSWR: 61.08;

�°(VSWR61.2): >4MHz;

P~: 5dB;

nm�£Ø�: 6 20±2◦RF.

5 àåXÚ�U?

àåXÚ�)ýàåì!àåì!A0\�+!

ýàåì�ÅDÑXÚÚàåì�ÅDÑXÚ. ��

\�ì�å6UÑÝ�àåXÚÑÑ>fåì�� 

°Ý¤�'. Pª�Å�P~ìk����"�,

�N!P~ì�, 3�Å"\õÇY²u)Cz�Ó

�, Ù� �3Cz. ,	, §��ÅN!����Ã

ÄN!, �©á�, ¹l�Å�DÄ²~u)kky

�, �æÇ�p. Ïd3± �\�ì$1Nåó�

¥, ���àåXÚ�Z�õÇÚ� :, =¤�m,

qé(J. �
)ûù
¯K, ·�ï�
ü«#.

(��¥/põÇÅ�P~ìÚ£�ì. SÅã¥õÇ

Å�P~ìÚ£�ì��Å5U�ÿÁ�L2, ��


�O�¦, SÅãpõÇÅ�P~ìÚ£�ì�Å

ëêÚÿÁ(JÓL2Ä��� (�ã5). T���¦

^, �±�©�BÚ¯�/��àåXÚó���Z

õÇ:Ú� :, éN´��å6��Z¬�, 4�

/�B
$1!Nå<
�ó�.

L 2 SÅã¥õÇÅ�P~ìÚ£�ì

�O� ÿÁ�

ó�ªÇ 2856MHz 2856MHz

Å�õÇ©�ì 1)VSWR< 1.05 1)VSWR< 1.038

2)Ø²ïÝ0.2dB 2)Ø²ïÝ0.05dB

3)��526dB 3)��529dB

VSWR < 1.2 1.2

P~�N�� 0—25dB 0—35dB

£��N�� 0◦—360◦ 0◦—360◦

P~���0—20dB�

� Czþ
±2◦ ±2◦

£�360◦ �P~Czþ 0.3dB 0.2dB

ã 5 SÅãpõÇÅ�P~ìÚ£�ì

6 BEPC///��\�ì�ÅXÚpõÇ

$1

g2004c11�å, BEPC/ ��\�ìmÅ, Å

�XÚ²L��õ���ÅõÇPõ, 16´Å�XÚ

^|ÏL30MW±þ��ÅõÇPõ (�L3), E



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

ªÇ50g, óÀ°Ý�4µs, ²L�cõ�põÇ$ 1, �ÅXÚ��
BEPC/�¦��O�I.

L 3 �ÅXÚõÇ$1ëê

Ò  1# 2# 3# 4# 5# 6# 7# 8# 9# 10# 11# 12# 13# 14# 15# 16#

\�õÇ/MW 33 40 20 24 21 23 39 37 44 40 41 49 41 39 22 0

��õÇ/MW 0.8 1.6 1.2 0.3 0.2 0.3 1.4 0.9 0.7 1.1 0.4 1.1 0.8 1.2 0.8 0
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Abstract Specifications of microwave system for BEPC/-Linac were enhanced by a wide margin in comparison with

those of the microwave system for BEPC-Linac. For this reason many RF components must be developed and improved.

This paper introduces the developments of SLED detuning system, accelerating section, high power waveguide valve,

high power dummy-load, and medium & high power waveguide attenuator/phase shifters. High power operation of the

microwave system has been carried out.

Key words microwave system, energy doubler, accelerating section, high power waveguide valve, high power dummy-

load, waveguide attenuator/phase shifters, high power operation
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