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|Ṽn|
•B̃n, (20)

ddB��
��nó�|©Ù.

3 16MeV�Å\�+�ONÁL§¥

|©Ù�O�

�Å\�(��^ÍÜnó, nó¥�Å���

ÝÚ+�Ý����, �>f$Ä��Ú�ÅõÇD

Â����, �ÅÑ\ÍÜì3\�nó�"à, Ñ

ÑÍÜì3\�nó�1��n. T(�(Ü
&I

.\�(�©6{|p9�ÖÅ�1Å(�W¿�m

á!ó�½5Ð�`:, 5U`�
[4, 5]

.

�XÚó¥¤J��, 3\�+Ôn�OL§¥,

I�?1ÄåÆ�[Ú|©ÙO�, ¿`z(�ëê,

¦�\�+�Ñ�UÌÚÐ¼�Ç���½�I. à

åã�|©Ùé\�+ÄåÆ5UåXû½5�^,

AÀJØÓ�n�Dn ÚnmÍÜXêkn ?1c[�

N!.

ã 3 �«n/�¶�>|©Ù

�d, k^MAFIAéØÓn��ün?1�[,

ã3�Ñ
ØÓn/¶�þp�>|�©Ù, z�n

�üà>Øþ®8�z�1V, Ó�MAFIA�±O�

Ñ¬�ÏêQn Ú©6{|Zn �ünëê. �âÀ½

�n/ÚÍÜXê��O�kn, ÀJÜ·�ÍÜìÍ

ÜÝβ, Ò�±�ï�§| (17)�XêÜ©. b�ÍÜ

ìÑ\õÇ�4.5MW, )ÑX . �\ª (19)��z�

n�>ØVn, ?dª (20)Úã3¤«��«n/�



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

ün|©Ù����nó�|©Ù. ,�3ù�(J

�Ä:þ?1ÄåÆ�[O�, ¿én/Úkn ?1·

�N!, (½�ª�O�Y. �â�ª�On/±9

ünªÇ{fn}Ú{kn}O����|©ÙXã5(a)¤

«.

3(½�On/!ünªÇfn ÚnmÍÜXê

kn ��, 2|^MAFIA?1�[O�, ÀJÜ·�n

mÍÜ���, ¦�k ���O�¦, ù�B���ª

\óAÛëê
[6]

. ,3\óL§¥, ünªÇÚn

mÍÜXêØ�U��Ú�O�����, 7L?1

N�. ¤±3ÄåÆ�O��I3�½��SCzù


ëê?1�[O�, ��#N�Ø���, ±��

nóN�. ã4(a)�Ñ
�O�ünªÇÚN���

ünªÇ, Ø
ü�ÍÜì¤3n, Ù{�ªÇ �

��30.6MHz±e; ã4(b)�Ñ
�O�nmÍÜ

Xê�ÚN��nmÍÜXê�, �é �3±5%±

S. N���ªÇ �±9ÍÜXê� �¬Úå|

©Ù�Cz, �
?�Ú(@Cz�´ÄE,÷vÄ

åÆI¦, |^eÿ���¢Sünëê�\�§|

(17)O�|©Ù, ¿?1
ÄåÆ�[, (JU
÷v

�¦. Ó�, ��nó�|©Ù�±|^�6{��

ÿþÑ5, ^±ÚO��?1'�.

ã 4 ¢SN���nóëþÚ�O�'�

(a) ünªÇ¢S�Ú�O�'�; (b) nmÍÜXê

¢S�Ú�O�'�.

deÿN�(JO����¶�p�>|rÝ�

©ÙXã5(b)¤«, ã5(c)�Ñ
ÿþ���(J,

dueÿ����Ì��´��>|rÝ�é�, ¤

±^���?1
8�z?n, '�ü�ã�/G,

=ØÓnm�Ì��é'�, �±wÑO�(JÚ¢

Sÿþ��~�C.

ã 5 16MeV�Å\�+¶�p�>|©Ù——�

O�!|^eÿünêâ���O�(J9¢�

ÿþ��'�

(a) 16MeV�Å+�ª�O�O�>|©Ù; (b) |

^16MeV�Å+eÿ���¢SünëêO���

�>|©Ù; (c) ¢�ÿþ���>|©Ù.

4 o(

�Å��n�����£´´?1�Å©Û�

�Ãã, ÏLré“|”�©Û���é“>´”�©Û,

5¦)�ÅDÑ!UþÍÜ�¯K. 3ÍÜnó��

�£´�.¥, Uþ'X´r¢SnóÚ��>´�

�éXå5�Ý�, �)��n;U!�ÑõÇ�Ô

nþ±9�d�'�¬�Ïê�VgÑ�±3��£

´¥��é�éA. du3>´©ÛL§¥�±|^

�X�¤Ù�>´�n�§, ;m
éMaxwell�§

|���¦), �±¦�O�L§{ü¯$.

ÏLé16MeV�Å\�+|©Ù�O�, �±@

�ÍÜnó��>´�.O�|©Ù��{´1�k

��, 3O(�ünëêe, T�{O��|©ÙÚ

¢Sÿþ(J�©�C. \�ìÔn�OL§¥, ù

��{3\�nn/O�ÚâfÄåÆ�[�mïá


��xù, �\�+��OÚN�ÑJø
��é

Ð�óä.



1 7 Ï �WV�µÍÜnó��>´�.O�\�+|©Ù 703

ë�©z(References)

1 LIN Yu-Zheng. Principle of Low Energy Electron Lin-

ear Accelerators. Teaching Materials, Tsinghua University,

1990 (in Chinese)

(���. $U>f��\�ì�n. �u�ÆùÂ, 1990)

2 Nagel D E, Knapp E A, Knapp B C. Review of Scientific

Instruments, 1967, 38(11): 1583

3 Sekutowicz J. IEEE Transactions on Nuclear Science, 1985,

NS32: 2854

4 CHEN Huai-Bi et al. HEP & NP, 1999, 23(5): 496—503

(in Chinese)

(�~æ�. pUÔn�ØÔn, 1999, 23(5): 496—503)

5 ZHENG Shu-Xin. Ph.D Thesis, Tsinghua University, 2000

(in Chinese)

(xÜl. �u�ÆÆ¬Ø©, 2000)

6 BIAN Xiao-Hao et al. HEP & NP, 2005, 29(9): 900—902

(in Chinese)

(>¡Ó�. pUÔn�ØÔn, 2005, 29(9): 900—902)

Calculating Field Distribution of a Linear Accelerator Using

Equivalent Circuit Model

SHI Jia-Ru1) ZHENG Shu-Xin CHEN Huai-Bi

(Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract Equivalent circuit model is used to calculate field distribution of a coupled cavity chain. An RF cavity can be

represented as a resonant LC circuit and the coupler as an idealized transformer. By solving the equations of the circuit

model and simulating each cavity shape, the field distribution of the entire cavity chain is calculated. This method

is very useful in particle dynamics simulation and accelerator geometry design. Calculation result and experimental

measurement of a 16MeV BTW(backward traveling wave) linac is presented.

Key words linear accelerator, coupled cavity chain, equivalent circuit model, electromagnetic field calculation
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