
Chinese Physics C (HEP & NP) Vol. 32, Or.,Mar., 2008

“ 9�Ò”\�ì�BBUØ½5©Û *

��]
1)

Üm� Ù©¥ ��Õ

(¥Ió§ÔnïÄ�6NÔnïÄ¤ �� 621900)

Á� “ 9�Ò”\�ì3å6NÁÐÏÑy
î�BBU, TBBU´d %å6ÏLõõUn�

-y�TM110 �Úå�. ©O±)Û©Û!ê�O�Ú¢�ÿþ��{éõõUn�pªA5?1©

Û. A«�{���TM110 �ªÇ�¢�(J¬Ü, î�ÍÜ{|Kk�ê��, �Ñy²õõUn

3TM110 �ªe�î�ÍÜ{|L�, ´-yBBU��Ì��Ï�. �d, �O
éõõUnÙ¦õ

UØ�)K���±¶�� ��í, ^5¶-õõUnmY. ¦^�í��J�~wÍ, ¢�(JL

², BBUÉ�³�, å6óÀ¥�pª����.

'�c õõUn BBU î�ÍÜ{|

1 Úó

3�a\�ì¥, ��aA\�ì±ÙÕk�

A:�·Üu\�ìr6>få, �±òBBU��

���>6Jp�ZSþ?. ¦+Xd, �Æ[�

E��'5X��aA\�ì¥�BBU¯K. 1979

c, V.K.Neil, L.S.HallÚR.K.Cooper±DÑÝ
Ú

kÅÄ�§�Ä:JÑ
�«CqnØ
[1]

^uïÄ

BBU, ¿�2�A^u©Û®k�½#ï���aA

\�ì¥BBUØ½5. 20V80c�¥Ï, {I�

ïÄgd>f-13LLNLïE�ATA��aA

\�ì (50MeV/10kA)$1�Ñy
î�BBUy

�
[2]

±�uÃ{��ýÏ�I. Ù�, {I�DARHT

Ú{I�AIRIX3ïEL§¥�\5��aA\

�n�î�ÍÜ{|Ú¬�Ï�, O�SC���p

°ÝY², 3NÁL§¥vkÑyBBUy�. ·I“ 

9�Ò”\�ì3NÁÐÏÑy
BBUy�, ¦·�

kÅ¬*	¿ïÄ�3©z¥â
)�BBUØ½

5.

2 “ 9�Ò”�BBU

“ 9�Ò”��aA\�ìå6Ñ$XÚ
[3]

�Ì

Nd5\ì
[4]
Ñ$ã!\�ã!à�ã�3�Ü©|

¤. êZS��r6óÀ>få²L�4+\�«�

�5\ìÑ��, >fUþ���3.6MeV, ��?\

\�ã. \�ãd18�\�!|¤, z�\�!¥�

)4�\�n
[5]

Ú��õõUn
[6]

. 3�Ð�NÁL

§¥uy
å6óÀþî�pª��, Xã1¤«.

ã 1 å6óÀþ�pª��

(a) 5\ìÑ�; (b) 124�n�; (c) 128�n�;

(d) 140�n�; (e) 152�n�; (f) \�ìÑ�.

2008 – 01 – 07 Âv

* I[;�Ä7]Ï

1) E-mail: dzycaep@yahoo.com.cn

289 — 291



290 Chinese Physics C (HEP & NP) Vol. 32

å6óÀþ�pª��äkXeA:: (1) ��

ªÇ�537MHz, u)3âfUþ�\���p±�,

�Ò´n�ê8v
õ±�; (2) u)3å6��Ü,

�uÐ4Ù×�; (3) å6�Ü�pª���:ì

��, �¦å6�Ü�>f��¦å6°Ýl�Ð

��80nsü$�Ø�40ns.

��ÏL±e¢�L§épª���5�?1(

@: O��\�ã�Ñ$^|, pª���u)�£,

�\�ìÑ�?�å6Å/vk²w�Uõ; ü$Ñ

$6r, pª���u)Ø=²w�£, �Ù��

ÌÝ�²w~�, \�ìÑ�?�å6Å/�°Ý�

²wC°; N�UõÒ!�4Þ�é¥G¹�, �é

pª��u)�£�Ú��ÌÝü$äk²w��

^. ¢�¥�uyóÀõÇXÚÓÚ5CÐ�épª

��u)��£Úü$Ù��ÌÝk�½�Uõ�

^. ±þ¢�y���ÎÜBBU�Cz5Æ. Ïd·

��ä§´BBUy�.

3 õõUn�pªA5�BBU³�

��aA\�ì¥�BBUØ½5´å6óÀ

�n�p�^�(J.  %�å6óÀ²Ln�3Ù

¥-yåî��|, î��|�L5�^uå6óÀ

¦Ù�)î�pª��, ùü«Ï�p�ÍÜ�ª�

�BBUØ½5. I�BBUO�Ïf�Ônëê´

î�ÍÜ{|, §��n��k'.

å6DÑÑy
î�BBUØ½5, ÙÌ�

�kü�: Ù�Ð©å6 %, Ù��p�BBU�

êO�Ïf½ö`���î�ÍÜ{|. 3“ 9�

Ò”\�ì\�ã�å6DÑL§¥, �kü�éå

6DÑE¤K����——\�nÚõõUn. \�

n3�O�®²¿©�Ä�XÛü$Ùî�{|¯

K. ê��[ÚÿÁ(JþL², “ 9�Ò”\�ì

\�n3$î�ÍÜ{|�¡��O�{!{üI?

uÓ�Y². Q,{!{üIvkÑyBBU, d\�

n-yåBBU��U5�é�, �BBU�ªÇ�

\�n�A��U�ª���ªÇ�Ø��, @o�

���3uõõUn.

õõUn´�«ØCgÙG(�, Xã2¤«. l

ã2�(�¥�±wÑ, �/¤å6DÑ�pý��

¸, 7L�ÄÄí�+{, ¥Ù"à�ei\�nq

�?k�����mY, �ëÏX¥Ù	9�	�

�m��n. 3�O¥, ^7á�í¶-TmY±�

�ü$Ùî�ÍÜ{|�8�, \ó¢¦
�í,

âE¤c©¥¤ã�BBUy�.

ã 2 õõUn(�«¿ã

òÃ�íõõUn���Pill-Boxn, ©O|^

)ÛÚê��[ü«�{éõõUn���ªÇ!¬

�Ï�Úî�ÍÜ{|?1O�, (JXL1¤«, Ó

L��Ñ
õõUn\�íc��ÿþ(J. ��'

�, “ 9�Ò”\�ì\�n�pªA5ëê
[7]

XL

2¤«.

L 1 õõUn���ªÇ!¬�Ï�Úî�ÍÜ{|

ÿþ(J
)Û©Û ê�O�

Ã�í k�í

���ª f/MHz Q Z⊥/Ωm−1 f/MHz Q Z⊥/Ωm−1 f/MHz Z⊥/Ωm−1 f/MHz Z⊥/Ωm−1

TM110 554 13.6k 1.38M 580 1783 610k 558 3775 589 868

TM120 1015 15.8k 2.90M 1076 2554 1429k / / / /

L 2 \�n���ªÇ!¬�Ï�Úî�ÍÜ{|

O�(J ÿþ(J
�ª

f/MHz Q Z⊥/Ωm−1 f/MHz Z⊥/Ωm−1

TM110 291 20 710 254 454

TM120 575 27 910 / /

ØØ)Û©Û!ê��[½´ÿþ(J, Ã�í

õõUn�î�ÍÜ{|'\�n��õ, ÎÃ¦

¯, *ÿ��BBU´dõõUn¥��|-yå

�. Ïd3mYÑ^7ágí?1¶-´�©7�

�. �
�yõõUn���?5U, 7á�í7L

�O¤¶�� ª. õõUn\þ�í��å6DÑ

¢�L², BBU��k�³�, Ùå6DÑ�JXã3

¤«.

ã 3 ¦^�í�BBU��

4 (Ø

“ 9�Ò”��aA\�ì3NÁ�ÐÏÑy


ªÇ�537MHz�pª��, å6��î, ²L�X



Or. ��]�µ“ 9�Ò”\�ì�BBUØ½5©Û 291

��y¢�, (@
ù«pª��Ò´BBU. ÏLé

'©ÛõõUnÚ\�n, uy´då6DÑ�ë�

ÍÝ�õõUnÚå�. 3dÄ:þl)Û©Û!ê

��[Ú¢�ÿþ�3��¡�[/ïÄ
õõUn

�pªA5. ¦+3«�{�ïÄ(J�O��, �Ñ

½5/L²
BBU´d %å63õõUn¥-y

�TM110 Úå�. ���O
�±¶�� �7á�

í^5¶-õõUnmY, ¤õ³�
BBU.

,��¡, �KõõUn��í, “ 9�Ò”\

�ìq�·�Jø
��ïÄ��aA\�ìå6�

|�¢�²�, ùò´·�8�I��\mÐ���

ïÄó�.

ë�©z(References)

1 Neil V K, Hall L S, Cooper R K. Further Theoretical Stud-

ies of the Beam Breakup Instability. Particle Accelerators,

1979, 9: 213—222

2 Chong Y P, Caporaso G J, Strue K W. IEEE Transaction

on Nuclear Science, October 1985, NS-32(5)

3 DAI Zhi-Yong et al. HEP & NP, 2007, 31(4): 395—399 (in

Chinese)

(��]�. pUÔn�ØÔn, 2007, 31(4): 395—399¤

4 DING Bo-Nan et al. HEP & NP, 2005, 29(3): 119—223 (in

Chinese)

(¶ËH�. pUÔn�ØÔn, 2005, 29(3): 119—223)

5 WANG Hua-Cen et al. High Power Laser and Particle

Beams, 1996, 8(3): 313–319 (in Chinese)

(�u®�. r-1�âfå, 1996, 8(3): 313—319)

6 DAI Zhi-Yong et al. High Power Laser and Particle Beams,

2004, 16(10): 1334—1336 (in Chinese)

(��]�. r-1�âfå, 2004, 16(10): 1334—1336)

7 ZHANG Kai-Zhi et al. High Power Laser and Particle

Beams, 2000, 12(2): 219—223 (in Chinese)

(Üm��. r-1�âfå, 2000, 12(2): 219—223)

BBU Instability of “Dragon-I” LIA *

DAI Zhi-Yong1) ZHANG Kai-Zhi ZHANG Wen-Wei XIE Yu-Tong

(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract BBU (Beam breakup) instability once appeared in the early stage of “Dragon-I” LIA, which was excited by

TM110 mode stimulated when the eccentric beam passed through the multi-functional cavity(MFC). The radio frequency

characteristics of MFC were analyzed with three methods such as analytic calculation, numerical computation, and

measurement. The frequency of the TM110 mode from these methods agreed with the experimental results, while the

transverse coupling impedance was different from the experimental results by some times. The main BBU exciter was

the big transverse coupling impedance of the MFC which could be concluded. A grid was designed to shield the gap of

the MFC. The experiments show that the BBU was compressed and the high frequency oscillation disappeared.
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