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1 Úó

�®�K>féEÅ,?UE�8(BEPC/)´

��V�p�Ý�K>féEÅÚoN�ªe�ÓÚ

1. pªXÚ´BEPC/ �'�XÚ, §�õU´

ÏLu�Å�)pªõÇ, ²õÇDÑ�"\���

pª\�n, 3n¥ïáå\�>Ø, �>fB�\

�n�ÙUþ=¼�
Jp. yk��®�K>fé

EÅ(BEPC)pª��®ØU÷vBEPC/ 3nØ!

õÇÚp���¡��¦, Ïd7L�¡�#. #X

Úòæ^ISþÓa.\�ìÌ6A^�500MHzó

L 1 BEPC/ ¥�pªXÚ�'�Åìëê

éE�ª
ëê ÎÒ ü 

(e+ �Úe−�)
ÓÚ1�ª

Uþ E GeV 1.89(��2.0) 2.5

±� C m 237.5306 241.129

6r Ib mA 910 250

å� σz mm 1.5 1.2

ÄþØ Ïf αp 0.0235 0.0161

Ë��� U0 keV 121 336

M)��� Uk keV ∼ 14 (�6W¿�ª)

�Åê h 396 402

RFªÇ frf MHz 499.800

£^ªÇ f0 MHz 1.262 1.243

ÓÚ��ªÇ fs kHz 42.91 43.51

pª>Ø Vrf MV 1.5 3.0

p�{Z�m τe ms 12.5 6

å6õÇ Pb kW 123 84(Ø¹M)�)

�ªÇ5��yk�200MHz, ±÷vBEPC/ ¤�

¦��á�å�. Ó�òæ^��pªnO�yk�

~§n. pªpõÇ´pªXÚ����|¤Ü

©, Øó�ªÇÚu�Åa.òUC	, u�Å�õ

ÇÚ½Ý�¦�Ñ��puyk�u�Å�I. L

1�Ñ
BEPC/¥�pªXÚ�'�Ì�Åìëê.

2 BEPC///épªXÚõÇ��¦

BEPC/ÀJ��O$1��1.5MV/n, å6õ

Ç��130kW, @oe+ �Úe− ��I1���\�n

=�. �d, pªXÚ�O�Ä�Eâ´��µ��

XÚ�)ü@Õá�fXÚ, =ü�pªÕ, e+ �Ú

e− ����, z@fXÚd����n!�@õÇ

Ú$>²�´��¤(ã1).
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L 2 pªXÚÌ�ëê

éE�ªRFXÚ�$1ëê(e+ �Úe−�)

ëê ÎÒ(ü ) ê�

ªÇ frf/MHz 499.8

nØ Vc/MV 1.5

Uþ��/� Ub/keV 135

6r Ib/mA 910

å6õÇ Pb/kW 123

ÓÚ�� s/(◦) 174

\�nêþ NC 1

�N+êþ NK 1

u�ÅõÇ Pout/(kW/Klystron) 250

ÓÚ1$1�ªRFXÚ�ëê

nØ Vc/MV 2.0

Uþ��/� Ub/keV 336

6r Ib/mA 250

å6õÇ Pb/kW 84

ÓÚ�� s/(◦) 167

\�nêþ NC 2

�N+êþ NK 2

u�ÅõÇ Pout/(kW/Klystron) 250

BEPC/ oN�Oée+ �Úe− ��pªXÚ�

�¦�Ì�A�´��\�nÚ�0.91A�å6K1.

0.91A�åÑépªõÇJÑ
ép��¦. o�

å6õÑPTotal d±eA�|¤

PTotal = PSR +PHOM +PWiggler (1)

Ù¥PSR�å6�ÓÚË��Ñ, PHOM�å6�pg

��ÑPWiggler�Wiggler�\��Ñ.

3éE�ªe, e+ �Úe− ��pªõÇ��©

OJø�140kW�pªõÇ^uÖ¿åÑ; 3ÓÚË

��ªe, å63	�$1²Lü�pªn, ü@õ

Çä�Ó�Jø500kWõÇ�Uå. Äuþã�O

µe, L2�Ñ
pªXÚ�Ì�Eâëê.

2.1 �N+u�Å�Eâ�IÚ�¦

dBEPC/Ôn�¦, E�1.89GeV, I�0.91A,

ü�ÓÚË�õÇ��110kW, O\pg�9�\�

�Ñ, å6oõÇ��130kW, �Ä�5%�DÑ��

Ú·��õÇüÝ, �N+ÑÑõÇØA�u160kW.

é.��N+)��[�Nï(Jw«, Ò8

cBEPC/ �õÇ�¦5`, 180kWÑÑõÇ��N

+��Ü·. e�Ä8��uÐ, =éå66r½Ó

ÚË�$1�ª��¦?�ÚJp, ÒI��õ�p

ªõÇ, K�±ÀJ�p�?ÑÑõÇ=250kW�+

f. ,	, 500MHz�N+u�Å´pªõÇ�'�

��, BEPC�²�L²pªXÚ�$1G�3é�

§Ýþû½uu�Å���5Ú½5. BEPC/ ´

���.�ïC�, ÙõÇ���5�¦4p, Ï

~zc�ëYó�9��±þ, Ïd, u�Å�½

5!��5Ú´�?5�´�Ä��SNÚÀJ�

â. Äuþã�¦, JÑXL3¤«�BEPC/pªX

Ú500MHzõÇ5U�¦ÚEâ�I9�O�Y.

L 3 BEPC/ pªõÇ5U�¦ÚEâ�I

1. Eâ�I

¥%ªÇ 499.8MHz

3dB�° > +/−1MHz

ÌÝ �(ª ±300kHz�) 60.3dB

RFõÇÑÑ(3�6ì��) 250kWëYÅ

#N��ÑÑ7Å' 1.1

RFÑÑÅ� WR1800

RFÑ\{| 50

RFÑ\ë�ì N.(female)

ü��Å����(250kWÑÑ) 6−30dBc

HV>'ä�m 610ms

HV>'ä�º���N+�Uþ 620J

HV>>Ø°Ý 61%

HV>�Å9D(åÏ 0.5%PP

HV>Æ· > 104h

HV>²þÃ�æ$1�m > 500h

�N+�?�m 10000h

2. >�^�

>Ø 3×380V±5%, 1×220V±7%

�Å < 5%

ªÇ 50Hz±1%

3. �¸^�

§Ý 5—40◦C

�Ý 695%

4. e%�ª

YeÚºe(Y��¦: >�Ç6 50µS/cm; pØ>@S�k

�íLÈC�, ë£Ú��Ñ¿\>@S). u�Å!YK1�

e%Y�Y�!Y§!6þ9Øå�¦�·AykYeÌXÚ

�^�

5. S�5�

3CØìÚ>NìSØ#N^àÅé�, í�¦^Ãh��í½

��ä�ý��CØì

X��Ë� 60.1µSv/h

RFË� 60.1mW/cm2

6. ��ÚG�æ�

6.1 �/

õÇ�k��Úé£XÚ, äkG�Ú�æ�«, ë£>²U

é�Ü>´Ú>Ø7Å'!����õÇ�?1¯��o, ¿w

«�æG�

6.2 �§i�

õÇòÓBEPC/ O�Å��XÚé�, ²�õÇ���

���±�§i��õÇ�$1G�

u�Å�À.´��'�5�ó�. la.þ,

u�Å�©����u�ÅÚ�N+u�Å. lEâ

Y²5w, ���u�Å8c=k�$õÇ�(��

�40kW, ªÇ�352MHz). ¤±, �N+u�ÅA´

·����ÀJ. �N+pØ>qÌ�©�~�>
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´ª�DÚ.>ÚóÀÚ?N�ì(PSM).>.

cöæ^�´>ý�~��>´, $1¥N´Ñ¯

K, ´�N+u�Å���f�!, 8c.�¢�

¿Ñ¦þ;�¦^ù«>. ¤±, BEPC/ ÀJ


�ö. a¬TB&Múi)��PSM>�#.��

ì�>, §´dNõ�¬æÈ¤�(X250kW/55kV

�>d86��¬|¤), ¤k�¬|��K1´g

Äþï
�; z��¬�)�$>Ø, $1¥�O

�¬Ñy¯KòØK��N+�$1, ¿����

¬�©�B; >´;U�, �Ø^~�; ¿�äk�

Çp(η >97%)!õÇÏêp(cosϕ >95%, Ï�12ϕ�

6)!'ä�m¯(<10µs)!æ^�êi��XÚ(�

�XÚUì¤I��ÑÑ>Ø�, gÄO�ÑI�õ

���¬ó�, Ó�, gÄþï¤k�¬�KÖ, ��

uy�O�¬�(, =-ÙòÑó�)�`:. ,	,

u�Å��æ^�´EPICS��, �BEPC/�5¤

æ^���.¡��.

�u±þNï(JÚ©Û, BEPC/ pªõÇ

�u�Å��ÀJ
500MHz/250kW��N+——

{ITEDúi�TH2161AÚ�A�PSM>��

BEPC/õÇ�ÌN.

,	, #u�ÅéY>º�@XÚ9u�Å�e

�JÑ
ép��¦, �k�u�Å�eõUÚY>

º�@XÚþØU÷vÙ�¦, I#�OÚUE.

2.2 �6ìÚÅ�DÑ��Eâ�IÚ�¦

lIS	¤õÚ�}�²�Ú�Ô5w, ^u�

å6K1�põÇ�6ì�Eâ�I�À½½�'

�, AOéuBEPC/ù«��Uþ5\��¹ó,

éá��mSÏL�6ìu��nS�pªõÇé

�, eEâ�I�O�ØÜn, 4´E¤�6ì��

�. L4�Ñ
BEPC/ õÇ�6ì�Ì�Eâ�

IÚ�¦.

AÏ�¦:

1) duBEPC/�5å�Ç�p, å65\é¯,

¿�BEPC/ �5\ìØ´�Uþ5\, å65�;

��p�I,U, ù�¦pªõÇ3éá��m~

X1minSJøép�pªõÇ��Så6, Ïd, �

¦�6ì3Xdá��mSä�l0�Pmax(250kW)

ÚPmax(250kW)�0�õÇ?nUå.

2) �,�6ì�ó�ªÇ� (499.8±2)MHz, �

�ëYÅõÇ�>250kW, �Ó��ä�«É−30dBc

pg�Å\�Ú���Uå.

3) �âBEPC/ �5åÚ,UA:, é�6ì�

�AÚ§ÝÖ�XÚ!�6ì���5�IJÑAÏ

�¦, ¦�·ABEPC/�¦.

L 4 pªõÇ�6ì�Eâ�IÚ�¦

¥%ªÇ 499.8MHz

�° +/− 2MHz

a. T/Y Junction

«É�\�õÇ >250kW cw

«É���õÇ >250kW cw

�lÝ > 26dB(3¥%ªÇþ)

> 20dB(3�°S)

�\�Ñ < 0.1dB(3¥%ªÇþ)

> 0.15dB(3�°S)

e%�ª Ye

Å�ë�à� WR-1800

>fÆ�� ARC&ÿì, ë£;

Y6þiÿÚë£;

?ÑY§ÝiÿÚë£;

YØiÿ.

põÇDÑ�d21«Å�ì�|¤, éÙpªë

êÚEâ�I½kAÏ�¦. ~X, �âBEPC/ p

ªXÚ� ½Ý��°ÝÚõÇÿþ°ÝAO�¦

�Å�ì��7Å'þ�u1.05!��ÍÜì�ÍÜ

Xê©O�50dBÚ60dB!��5��u35dB.

3 u�Å�$1�ª��O

�âØÓ8�Ú��pªnA:, 3u�Å�O

¥�Ä
�U�$1�ª, Ì�kü>$1!u�

Å3YK1þ$1!ë£$§XÚ$1!�S�å

$1�A«G�, �ª(½
±eA«$1�ª(�

L5).

L 5

State No. modes 1 modes 2,3 modes 4,5 mode 6 mode 7

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
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4 XÚÙÛ

�®�K>féEÅykÀ!Üü�u�Å�

e, BEPC/ò3Ù¥����500MHz�u�Å. À

eS�u�ÅòÏL�6ìÚÅ�DÑ��	���

�pªn"xõÇ, ÜeS�u�ÅòØ�JøõÇ

^uÜ��pªn�$1, ��JøõÇ�põÇÿ

Ám^u�3ÿÁ���pªn�Y²ÿÁ. ã2´

ÜpªeÙÛ�n�«¿ã.

ã 2 ÜpªõÇoNÙÛã

ã 3 ÜpªõÇ���pªn�ë�

u�Å���pªn�Å�DÑ�r��O�

BEPC��¹��ØÓ, 3÷võÇDÑ�¦�cJ

e, X�Ä
Ë�JþS��¦, Ó�, ¦þÙÛ{

ü, BuSCÚ!�]7. ã3�ÜpªõÇ���

pªn�ë�«¿ã.

/�ÙÛ´���©���ÄSN, ± �²

�w�·�, �/��(�Ä��'X�XÚ�|Z

6UåÚÑÑõÇ�Å/½. põÇXÚ�/�

ÙÛ¥%g´´µeS��N+Ú>��/�©

|, $>²���,�©|, ��©|�®\�:�

/. ã4w«
Üpªe/�XÚ�ÙÛ.

ã 4 Üpªe/�XÚ«¿ã

5 YeÚºeXÚ

#�k?��õÇpªu�Åée%XÚ�JÑ


�~p��¦. �¦?Y§Ý���330℃±S,

Y§Cz�½3±2℃S. Ó�, �
�yõÇÿ½

�O(5, �âõÇ�ÑO�úª

P (kW)= 4.18×∆t(℃)×q(l/min)/60 (2)

Ù¥∆t(℃)�Y§Cz, q�Y6þ, �¦�õÇK1

�Y§ÿþ°Ý���±0.5℃, Y6þ�½ÝÚÿ

þ°Ý�pu1%. Ó�éY��JÑ
�p��¦,

XY�>�Ç> 10kΩcm.

ã 5 ÜpªõÇYeXÚ«¿ã
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ã 6 ÜpªõÇYeXÚeSÜ©

ã 7 ÜpªõÇºeXÚ«¿ã

éuºeXÚ, ØºþÚØå�÷v�¦	, X

ÀÝ�´�~���I, �¦98%��»�L1µm

�âf�LÈK. ã5Úã7©O�ÜpªõÇYe

ÚºeXÚ«¿ã, ã6�ÜpªõÇYeXÚe

SÜ©��.

6 (Ø

u � Å � o N � O ´ Ü n ¿�õ �, Î Ü

BEPC/ �õÇ�¦. UìJÑ�Eâ�IÚ�¦,

²LÐÚ�OÚ�ª�Oµ", {��cõ�m, ü

@u�ÅÚ�6ì®©Oï��., ¿î�U§S�

¤
1�@u�Å��[Úy|ÿÁ�¤kó�. (

Jw«, �N+Ú>9Ù�@�����ÿÁ(J

þ��½�L�O�IÚ�¦, `²JÑ��Oëê

Ú�¦´Ün�, Åì�5UûÐ. 8c, 1�Üu�

Å�Â�., �Ý\�ª$1, �BEPC/ �'��

!pªXÚ�ï�¤õC½
Ä:.

Technical Requirements and Design of RF Power

Source for BEPC///

PAN Wei-Min1) ZHAO Guang-Yuan WANG Hao WANG Guang-Wei

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

Abstract For the sake of acquiring the shorter beam bunch length a 500MHz RF system will be adopted in Beijing

Electron-Positron Collider Upgrade (BEPC/) project to replace the existing 200MHz RF system. The designed beam

current of BEPC/ is 0.91A which put forward high requirements to the parameters of RF power source. According to

the BEPC/general goals and the related requirements with RF system we completed the BEPC/ RF power source

layout and all technical designs including the parameters for the transmitters and the circulators, completed the designs

of all auxiliary systems. Based on these designs, the first BEPC/ RF power source including the transmitter and the

circulator as well as the auxiliary systems have been established and passed the acceptance test.

Key words BEPC/ RF power source, technical design and parameters, layout
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