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Á� �®�K>féEÅ,?UEó§ (BEPC/)òæ^�ªÇ500MHz!ÑÑõÇ250kW�pª

u�ÅÚ�6ì®SC!N�!ÿÁÚ�Â�., ù´ISïá�1�@500MHz/250kWu�ÅX

Ú. �©ò�[0�Åì�NÿÁ��nÚ��ÿþSN9(J, ¿'��O�IÚ�¦, 5�ãdu

�Å�¢SEâ�IÚÿÁ5U.

'�c pªu�Å �6ì NÿÁ Eâ�IÚ5U

1 Úó

�®�K>féEÅ,?UE�8 (BEPC/)'

�XÚ——pªXÚòæ^500MHzó�ªÇ��y

k�200MHzó�ªÇ, ±¼�BEPC/ �¦��á

å�, Ó��Bu/�ISþ�k?²�ÚEâ. Ù

�O�Ä�Eâ´��: ��pªXÚ�)ü@Õá

�fXÚ, =e+ �Úe− ��k��pªÕ, z@fX

Úd����n!�@õÇÚ$>²�´��¤.

Ù¥�pªõÇòÏLu�Å�)pªõÇ, ²Å

�DÑ�"\��pª\�n, 3n¥ïáå\�>

Ø,�>fB�\�n�=¼�
\�ÄU.

L 1 pªõÇÌ�ëê

éE�ªRFXÚ�$1ëê (e+ �Úe− �)

ªÇfrf/MHz 499.8

z�Uþ��Ub/keV 135

6rIb/mA 910

å6õÇPb/kW 123

�N+êþNK 1

u�ÅõÇPout/(kW/Klystron) 250

ÓÚ1$1�ªRFXÚ�ëê

z�Uþ��Ub/keV 336

6rIb/mA 250

å6õÇPb/kW 84

�N+êþNK 2

u�ÅõÇPout/(kW/Klystron) 250

éE�ªeBEPC/ oN�O¥�å66r�

0.91A, ÙåÑépªõÇJÑ
ép��¦, ü

�ÓÚË�õÇ��110kW, O\pg�9�\��

Ñ, å6oõÇ��130kW, �Ä�5%�DÑ��Ú

·��õÇüÝ, �N+ÑÑõÇØA�u160kW
[1]

.

L1�Ñ
pªõÇ�Ì�ëê.

500MHz�N+u�Å´pªõÇ�'���,

BEPC�²�L²pªXÚ�$1G�é�§Ýþû

½uu�Å���5Ú½5.

2 pªu�ÅÚ�6ìXÚ�Eâ�I

9�¦{ã

�uBEPCõÇ�$1²�, �Ä�u�Å�

½5!��5Ú´�?5´pªXÚ½$1�

�Ä:, BEPC/ ÀJ
500MHz/250kW��N+u

�Å, ¿âdJÑ
BEPC/ pªõÇ�5U�¦

ÚEâ�I (L2ÚL3)9�O�Y.

L 2 BEPC/pªu�Å5U�¦ÚEâ�I

¥%ªÇ/MHz 499.8

3dB�°/MHz >±1

ÌÝ �(ª ±300kHz�)/dB 6 0.3

RFõÇÑÑ(3�6ì��)/kW 250, ëYÅ

#N��ÑÑ7Å' 1.1

RFÑÑÅ� WR1800

ü��Å����(250kWÑÑ)/dB 6 30

HV>'ä�m/ms 6 10

HV>'ä�º���N+�Uþ/J 6 20

HV>>Ø°Ý(%) 6 1

HV>�Å9D(åÏ(%) 0.5PP

HV>Æ·/h > 105

HV>²þÃ�æ$1�m/h > 500

X��Ë�/(µSv/h) 6 0.1

RFË�/(mW/cm2) 6 0.1
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BEPC/ À J 
 500MHz/250kW � � N +——

{ITEDúi�TH2161A�+fÚ�A�PSM>


[1]

��õÇ�ÌN.

L 3 põÇ�6ì�Eâ�IÚ�¦

¥%ªÇ/MHz 499.8

�°/MHz ±2

a. T/Y Junction

«É�\�õÇ/kW > 250, cw

«É���õÇ/kW > 250, cw

�lÝ/dB > 26 (3¥%ªÇþ)

> 20 (3�°S)

�\�Ñ/dB < 0.1(3¥%ªÇþ)

> 0.15(3�°S)

Å�ë�à� WR-1800

>fÆ�� ARC &ÿì, ë£;

Y6þiÿÚë£;

?ÑY§ÝiÿÚë£;

YØiÿ.

AÏ�¦ 1.� ¦ � 6 ì ä � l 0 � Pmax

(250kW) Ú Pmax (250kW) � 0

�¯�õÇ?nUå.
2.ä�«É−30dBcpg�Å\�

Ú���Uå. ä�§ÝÖ�X

Ú!p��5�I (>26dB).

3 11@u�ÅXÚNÿÁ

BEPC/ u�Å{�C�c�mï��.. 2004

c7�Ú2004c10��12�., ?1
�[5U�I

ÿÁÚ¦^y|�SC!NÁÚ5U�I��Âÿ

Á, ��
�Ü�Åìêâ. ÿÁ�n«¿Úì�P

~½IXã1Úã2¤«.

3BEPC/500MHz/250kWu�Å��[Úy

|ÿÁ¥, Ì��¤
±e�ÿÁSN, ��
�N

+9Ù>�pª�IÚ5Uëê.

1) +fó�:

ÿ þ 
 Ñ Ñ õ Ç �250kW� � Ò 4 > ØVk!

Ò 4 > 6 Ik Ú � 4 N � > Ø Va, � Vk=49.5kV,

Ik=8.2A, Va=29kV, l(½
�N+ÑÑõÇ�

250kW� (¢Sÿþ�257kW)�+fó�:.

2) +f�pªëþ

ÿþ
+f�pªëþ, (JXL4¤«.

L 4 11��N+�Ä�ëþÿþ(J

ëþ ÿþ� �O�

ªÇ/MHz 499.8 499.8

+f�°/MHz ±1(P~�u0.6dB) ±1(�O�I�61dB)

+fOÃ/dB 41 40

�Ç(%) 63 60

ý�">6/µA 0.8 < 1

Ó�ÿþ
�6Xê!+NÚÑÑnõÑ!�à

���>6!>Ø, ÎÜ�O�¦.

3) �«ÑÑõÇe�+f�`zëê

ÿþ
ÑÑõÇ�180kW, 130kW, 80kW, 40kW

��`z:��þãëê, ��ZVk, Va, Ik �. âd

(J, ��õÇ¦^?ON�+fó�:, 3���

ÇÚ��OÃeJøò5�BEPC/�?õÑ�¦.

4) �ÑÑõÇ�°ÄõÇ�'X, Ì�A5, �

Ç�

ã 1 11Üu�Åy|ÿÁ�nÚ��«¿ã
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ã 2 11Üu�ÅõÇÿþ�P~þ½I

ÿþ
180kW, 130kW, 80kW, 40kWÑÑõÇ

�°ÄõÇ�'X�, Ì�A5�, �Ç��.

l��: (1) pªXÚÌ���ó�:Úó

��� (�ã3); (2) pªXÚ����ó��� (�

ã4).

ã 3 34�ó�:þÑÑõÇ�°ÄõÇ�'X�

ã 4 �N+Ì�A5�

5) ÿþ
pªÑÑ� �ó�:Vk, Va, Ik ÚÑ

ÑõÇ�Cz'X, ��ØÓõÇ�e�� Cz

þ, dd����3�õÇ�e�ó�:�� (�

ã5, ã6).

ã 5 �N+ÑÑ� �Ò4>Øó�:Vk�Cz

ã 6 �N+ÑÑ� �Ò4>6ó�:Ik �Cz

6) �N++f�°S� �ªÇ�Cz

ÿþ
�N++f�°SÌÝ�ªÇCz��

(�ã7Úã8), l×ª�5w, +f�ó�ªÇ�

 l�p: (=�Ø´'uó�ªÇé¡�), �d

u·���N+´ó�3:ªþ (499.8MHz), ¤±,

5UÚó�G�ØÉdK�.

7) p g � Å � ÿ þ ( J �: � g � Å

(499.8MHz×2)�−39.66dB, �u�O�¦−30dB;

ng�Å (499.8MHz×3)�−61.17dB, �u�O�¦

−40dB.

8) &D'ÿþ(J�−73dBc, �u�O�¦

−70dBc.
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9) �°SD(�−74dB(�O�¦: 6−60dB).

ã 7 �N++f� 3�°S�Cz

ã 8 �N++f��°�

10) X��Ë�Jþÿþ(J�< 0.1µSv/h, ¢

Sþ�ÿ�
�., ÎÜ�O�¦=ål+f1m?

6 0.1µSv/h.

11) pªË��0.06mW/cm2, �u�O�¦, =

ål+f3m?pªË�6 0.1mW/cm2.

12) ÿþ
�N+ý�Ý

Ø\ rfÑ\, +f>fåõÇò�Ü�Ñ3Â8

4þ, d�´ý�Ý'����¹. ±Y30min�ÿ

þ, ">6�0.9µA, éAý�Ý�8×10−9torr (�O

�¦: 6 1×10−8torr) (1torr=1.33322×102Pa).

13) ^aArÝÿþ

3åklystron¶1.5m?, ÿþ(J�0.15mT , �

O�¦�max60.5mT.

14) ��m�Å

3�[ÿÁ¥, ÑÑõÇ�½3250kW, ëY$

124h, u�+fý� (">6)ÚÑÑõÇ�Cz. ý

�½ (">6�u1µA), ÑÑõÇ½.

3y|ÿÁ¥, ÑÑõÇ�½3250kW, ëYØ

mä$150h, �g¤õ, �N+Ú>����Iþ

ÎÜ�O�¦.

15) �6>ØÿÁ (eÒ4)

(1) Ò4/N��4é/>Ø: 50kV, 15min; ¦>

6: 0.27mA(�O�<2mA);

(2) Ò4éN��4>Ø: 40kV, 15min; ¦>6:

0.25mA(�O�<2mA).

16) $1�ª

3NÁÅì¥, �âmÅA:Ú��pªn�¦,

(½Ú��
u�Å�±e$1�ª (�L5).

L 5 BEPC/ u�Å$1�ª

State No. Modes1 Modes2,3 Modes4,5 Modes6 Modes7

0 Zero(Shutdown) Zero(Shutdown) Zero(Shutdown) Zero Zero

1 OFF OFF OFF OFF OFF

2 Auxiliaries On Auxiliaries On Auxiliaries On One PS On Aux On

3 Cryo.Ready Cryo.Ready Auxiliaries On One PS On Aux On

4 Standby Standby Standby Standby

5 HV On HV On HV On HV On

6 Beam On Beam On Beam On

7 RF On RF On RF On

8 Beam in ring

o�, 11Üu�ÅSC!NÁ!ÿÁ9�ÂÚ

u�Å��@ó�®UOy�Ü�¤, ²�[Úy|

ÿÁ, �N+Ú>9Ù�@�����ÿÁ(J�

�½�L�O�I, ÏL
�ª�Â (�ã9).

ã 9 11Üu�Åy|�Â�.

4 põÇ�6ìÿÁ�Â

BEPC/ põÇ�6ì�nà�Y.�6ì, ó

�ªÇ�499.8MHz, «É�ÏLõÇ�250kW, ��

Ø§ÝCzE¤�5U�Ieü, g��k§ÝÖ

�ü�, U3�½§Ý��S (��20◦—30◦ S)�Ö

±5◦ �§ÝCz�5�ëêK�.

2005c4�, ·�é11�^u11@pªõÇ

�põÇ�6ì?1
SC!ÿÁÚ�Â. �6ì�

12à���¹lªá´Å�, 13à��YK1. ù

�, ÏL�6ì�pªõÇò�Ü���13à�, �
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Ñ3YK1þ, ¿d�6ìÚYK1�§,O�Ñ�

6ì��\�ÑÚ\!��õÇ. UCá´¹l� 

�, �ÿ½ØÓá´¡� ���6ìëê, XÏL

�6ì�\!��õÇ!��!§,�. Ì�ÿÁS

NXe.

1) ÿþØÓá´¡e\�õÇ�40kW, 80kW,

130kW, 180kW, 250kW e � � � õ Ç, þ � u

1.01kW, ÷vu�Å������¦.

2) ÿÁ�6ìS (=c�N)§,CzÚ§ÝÖ

�ü���"Å�9(¯Ý.

3) ÿþØÓá´¡e, \�õÇ�40kW, 80kW,

130kW, 180kW, 250kWe�6ì��lÝ.

4) ÿþØÓá´¡e, \�õÇ�40kW, 80kW,

ã 10 ØÓá´¡ �e�6ì����lÿþ(J

130kW, 180kW, 250kWe�6ì��\�Ñ.

þã��ÿÁ�(Jþ���O�I, ÷vpõ

ÇDÑÚ�l�¦. ã10�Ñ
þã�õÇeØÓá

´¡ ���6ì��lÝÿþ(J.

5 (å�

éuBEPC/ 11Üu�Å, ®UOy�¤
u

�Å¤k�[ÿÁSN, �¤
y|SC!�Ü©Ú

�ÅNÁ!5U�IÿÁÚ�Âó�; éu11�p

õÇ�6ì (�ã11), �UOy�¤
¤k��Iÿ

ÁSN. ���ÿÁ(Jþ��½�L�O�I, ÷

vBEPC/�¦, �Ý\�ª$1.

ã 11 11Ü�6ìy|�Â�.
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Acceptance Tests of the BEPC/// RF Transmitter

and the Circulator

PAN Wei-Min WANG Hao ZHAO Guang-Yuan WANG Guang-Wei SUN Yi LEI Ge

MA Qiang LIN Hai-Ying LI Jian-Guo ZHANG Jin-Tang

(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract The high power RF transmitter and the circulator with 500MHz/250kW which will be operated in Beijing

Electron-Positron Collider Upgrade (BEPC/) project have been installed on site, and adjustments and acceptance test

have been finished, which is the first transmitter system of 500MHz/250kW in China. In this paper, the test principle

and all measurements as well as commissioning result in the acceptance test are introduced in details, and the actual

machine technical parameters and performance are presented. An acceptance test conclusion by comparing with the

design requirements is given.

Key words BEPC/ RF transmitter, circulator, acceptance test, technical parameters and performance
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