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

100MeVr6�f£^\�ìpªnú�ïÄ

.�#
1,2;1)

ÜUù
1

VQ
1

�ùï
1,2

S­§
1

0ï,
1

/D�
2

1 (¥I�fU�ÆïÄ�G�\�ì,?ó§EâÜ �® 102413)

2 (�u�Æó§ÔnX �® 100084)

Á� �é¥I�fU�ÆïÄ��3�O�100MeVr6�f£^\�ì, ïÄ¿JÑpªnú�.

pªn�Ø��)\óSC�Ø�Ú­åÚå�D�C/. \óSCØ���3Z6åì�»�Ú¶

�$Ä, ^nØ©ÛÚê��[�(Ü��{�Ñ\óSC�ú�; D��­åC/Úå\�mY�¶

�� l
¦åì�)¶���Z��, O�(JL²8c(��D�C/3#N��S.

'�c £^\�ì pªn ú� ­åC/

1 Úó

¥I�fU�ÆïÄ��3?1HI-13G�\

�ì,?ó§��O, CYCIAE-100r6�f£^

\�ì�Tó§�Ìó²��, Ù�O8I´ÚÑ

75MeV—100MeV, 200µA�r6�få
[1]

.

�©�[?Ø
pªn3�OSCL§¥�U

�3��«ú�9Ùéå6¬��K�, �ÑÙ�

O�¦, ¿ïÄ
­åÚå�D�C/´Ä÷vå6

ÄåÆ��¦. 3ISþ, Richardson, MackenzieÚ

Craddock�<éaq¯K�L©Û
[2—4]

, �´¦��

ïÄ´Äu{ü\�(�, 
�vkÚ¢S�O¥p

ªn��«Ø��éX, �©ÄgXÚ/�éE,\

�(��pªnú�?1
©Û.

2 \óÚSCØ��#N��

CYCIAE-100pªn��N(�«uã1, §d

ü�Õá�nN|¤, z�nNkü�\�mY. DÝ

�Ü�α�36◦, D��á��bÔ, þ2cm, �»��

1.8m. �mü�nNdü�Õá�pªÅJøõÇ,

ã 1 pªn�(�ã

>ØØ�;�/¬�3 �.

ü�nN�Øé¡>ØÚ�g�Å�3X�½�

��'X
[1]

. Xã2¤«, \�>Ø�>fm>r, �

�u)Ò¥¤L«�^|þ¡fe¡r. üö�)�

�JÑ´¦£^�¥%��£Ä.

ã 2 \�>ØØé¡5Ú^|Øé¡5���

½Â:

δu =
δV

V̄
=

Vr −Vl

Vl +Vr

, δb =
δB

B̄
=

Bd−Bu

Bd +Bu

,

d>Ø�mØé¡5Úå­Ç�»�Cz

δρ

ρ
=

1

2

δTn

Tn

=
1

2

δV

nV̄
=

δu

4N +2
, (1)

Ù¥Tn �1n����ÄU, N = 2n+1��ê. d^

|þeØé¡5Úå­Ç�»�Cz

δρ/ρ =−δB/B̄ =−δb =−πb1/4, (2)
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b1 =−δu/π/(N +1/2), (3)
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d2z/dθ2 +ν2z = 0 , (9)

3θ = θj (j = 1,2)�>.^��

dz/dθ|θ=θj(j=1,2) = βjzj , (10)

ª¥βj = ∆Pz/mω∆d.



Or. .�#�µ100MeVr6�f£^\�ìpªnú�ïÄ 165

dúªÚCOMAO���¶��ÌO\©O�

0.003mmÚ0.004mm, üöÄ���. ��, pUà�

C/Ø¬éå6�)K�, 8c�D�(�Ø7ú

%­åC/�¯K. Ø¥%«±	�D�3SC�L

§¥�N £∆d=1mm, ¥%âf�¶��ÌO\

0.5mm, ·��¦∆dØ�L0.2mm.

4 (Ø

�©nØ©Û¿^§S�[
ü�nN�>Ø�

9ü�nNÏ\óSCL§¥�Ø�
���>ØC

zéå6�K�, ©ÛO�(J�ÑXe(Ø: �m

nN>Ø����32.5%±S; \óÚSC�D��

�Ý ��±��30.05◦, ÷vå6ÄåÆ��¦.

D � ­ å C / Ì � 3 � � » ?, � � � � �

0.35mm, ¦åì¶���ÌÝO\�0.004mm, Ï

d8c(��D�C/Ø¬éå6�)��K�. ¥

%«±	�D�3SC�L§¥�N £¬éåì�

)��6Ä, ·��¦ £þØ�L0.2mm.

a�G. Mackenzie, Y. N. RaoÚG. Dutto�k

Ã?ØÚ��, a�
r!N��3ó�L§¥�

�Ï.

ë�©z(References)

1 ZHANG T J et al. Proceeding of the APAC, 2004, 267—269

2 Richardson J R. TRI-DN-69-1, 1969

3 Mackenzie G et al. TRI-DN-73-17, 1973

4 Craddock M K et al. Proceedings of the 6th International

Cyclotron Conference, AIP #9, 1972

5 Kost C J, Mackenzie G H. IEEE Transactions on Nuclear

Science, Vol.NS-22, No.3, TRIUMF, June 1975

Research on RF Cavity Tolerance of CYCIAE-100
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Abstract The tolerances of the manufacture and installation errors and Dees deformation caused by gravity in RF

cavity of CYCIAE-100 are investigated. Both the analytic treatment and numerical simulation are carried out to give

the tolerance of the manufacture and installation errors which disturb the radial and vertical motion of the beam. The

Dees deformation caused by gravity leads to axial misalignment of the Dees and then induces the build-up of coherent

axial oscillations. However, the calculated results show that the deformation of our Dees is acceptable.

Key words cyclotron, RF cavity, tolerance, gravitational deformation

Received 7 January 2008

1) E-mail: biyj05@mails.tsinghua.edu.cn


