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

r6£^\�ìnÜÁ�C���O�ïE *

ÜUù
1)

o�I ;ª! �ùï �7 VQ ¨d�

(¥I�fU�ÆïÄ� �® 102413)

Á� �
Á�ïÄr6£^\�ì��Å�OEâ, Ì^c!å6�ä�'�Ü���O�\ó

ó²Eâ, ±�¤100MeV£^��O�y, ¿�8�ÅÚJp6rMEÁ�^�, g2004c±5,

ºYïÄ!�O!\ó
�
'�Ü�, k�¢�ïÄ��
ü�Eâ�I; 8c, ®8¤��@

r6£^\�ì�nÜÁ�C�. �©�wTÁ�C���O����E�¹!^|ÿþ�=Ö(

J!10—15mAK�lf
!pªnÚ5\XÚ¢�ïÄ!Sqå6NÁ�ó�.

'�c r6 �f £^\�ì ^c å6�ä

1 Úó

£^\�ìäk²þå6õÇp!$1õÑ$�

A:. 8c, PSI�3Ù�fåõÇ1.2MW�£^\

�ì�Ä:þ, UEpªXÚ, ýO2007c.c��

�1.8MW
[1]

; \<�TRIUMG�K�£^\�ì�

ã 1 r6£^\�ìnÜÁ�C�oNÙÛ«¿ã

²þå6õÇ�3ÅìJp. �Á�ïÄr6£^

��
k?Eâ, g2004cm©, 3�
Ä:ïÄ�

K�|±e, ·�ºYïÄ!�O!\ó
�
'�

Ü�, k�¢�ïÄ��ü�Eâ�I; ¿�, du

ù
�.Ä:ïÄ�K3ïÄSN�ÀJþ�Ä


£^\�ì�oNSü, ¦�3ü�EâïÄ��,

8c®k^�8¤��@r6£^\�ìnÜÁ�

C� («¿ã�ã1), Ì�Ü��): 13t�o÷�°

�Ì^c!25000ATy^Ì��!70MHzpª��

n!10kWpªÌõÇ
!ý�XÚ!>
XÚ!í

ÄXÚ!��XÚ!YeXÚ�. ù
M���2006

c.®²�Ü�¤� , 2007c4�Ì�SC�¤, 6

�°m©NÁlf
Ú¶�5\XÚ!¥%«. �©

ò�wTÁ�C���O����E�¹!^|ÿþ

�=Ö(J!10—15mAK�lf
!pª9¢�Ú

5\XÚ¢�ïÄ!Sqå6NÁ�ó�.

2 oN�O

r6£^\�ìnÜÁ�C���O½ Q´�

��±òK�lf\����10MeV!�lÚÑ�

få��.£^\�ì, �´��r6£^\�ì�

nÜEâÁ��e, ^uÁ�100MeV£^\�ì�

eZ'��O. Ù�OA:´: æ^	ÜK�lf


Ú�^���¶�5\XÚ; o÷��Ì^cæ^C

íY^4(�±Uõ¶�à�å; R�ÚÑ���Ì

��¦�Åk�Ð�g¶-; (Üan�.ÚÓ¶�

2008 – 01 – 07 Âv

* I[g,�ÆÄ7(10125518)]Ï

1) E-mail: tjzhang@ciae.ac.cn

237 — 240



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

.pªn�A:�OÉ.Ô�nN±¿©|^;n.

Ì^c��«�m; ÚÑXÚ�R��\ª�½Uþ,

�°���!�lÚÑå6.

3 Ì^c�å6ÄåÆ

3.1 Ì^c�O

3^c�O�, À�¸�^|�1.75T, ÷/�¡

�Ý�54◦,  %SC, ^4míY�2.4cm, �l�»

r=26cm��, íY��»O\
Åì~�, ^4��

»�45cm, Ó��Äå6�ÚÑÚpª"\!ªÇ�

N� �, pªnÚÚ^ =��SC�m�, 3n

�ê��[^|©Ù�Ä:þ­:ïÄ\�A5Úî

�gd��ªÇ�Cz5Æ. Ì^c�e�Ü©(�

ã�ã2.

ã 2 r6£^\�ìnÜÁ�C�Ì^ce�Ü(�

3.2 å6ÄåÆO�(J

©OÄu3Dk��©ÛÚ¢�ÿþ�^|©Ù,

^·�²ï;�Ú\�;�ü«�l�ª, O�\�

L§¥å6���5Úî�$Ä�­½5. ã3Úã

4©O�ÑÄu^|ÿþêâ�(J.

ã 3 �gÿþ^|3�ZªÇ��w�

ã 4 ¶�gd��ªÇ

3.3 ^|ÿþ�=Ö

éu;n.!g¶-^c(�, ÿ^¤�O�©

(J. ÏLõ«¢�}Á, �ªæ^°ÄXÚ�½ 

�"©l��ª, ¦^|ÿþXÚ���^=½ 

°Ý�u10s. ²7g^|ÿþ�=Ö�, w���3

±14◦ �S, ¶�gd��ªÇpu0.5ÚWalkinshow

���, ©O�ã3Úã4. �¢�ïÄ�«�é�g

�Å?1=Ö�#�{, ¦�3¥%«NC��g�

ÅÌ�dÏ~�35Gsü�12Gs, \�«���g�

Å�u5Gs. ��CíY^4(�Uõ
pUà�¶

�à�, #��Å|=Ö�{�k�=Öæ^Ò�Ú

å��n�|.

4 pªXÚ

pªXÚdpªÅ!DÑ�XÚ!pª��nn

�Ü©�¤. dpª&Ò
�)�pª&Ò, ²L�

�, ÏL�k��!��iÿ½�ÍÜì, ²d3=�

pªM"+!ÏLÍÜ>N"\�pn¥, �âf\

�JøpªõÇ, XÚµã�ã5.

ã 5 pªXÚµã

4.1 pªn

3r6£^\�ìnÜÁ�C�¥, ¥%«�.

Ôn�OÚ^c�O�(JL², ^c��«Ø2k

v
��mS�;n.£^~^�an�/nN, X

æ^�Å�Ó¶�.nN, KÌ^cþe�¬�Ñ�

��o�Ó¶�, �d, JÑ(Üan�/nNÚÓ

¶�{|DÑ�u�N�(�, |^^cX�þ��

 �, �nNÓ¶�Ü©. pªn�(��ã6, Ä�

(�ëê�L1(ü : cm).

L 1 70MHz£^\�ìpª��n�Ì�Eâëê

n�/nÜ© Ó¶�Ü©

�Ý 37.500 	�N�» 10.000

	�» 45.000 �ÎNpÝ ��âªÇN!

pÝ 31.300 S�N¥% � 32.000



Or. ÜUù�µr6£^\�ìnÜÁ�C���O�ïE 239

ã 6 pªnN«¿ã

4.2 pªÅ�pª4���

pªu�Å���XÚ�)pª&Ò
, 7W,

300W��¥m?Úd>f+ (4CX15,000A)�¤�

"?, �·AK1Cz. �½ÑÑõÇ�12.5kW, ª

Ç�70MHz±5MHz, XÚªÇ­½Ý�1×10−6/8h,

D>Ø­½Ý�5×10−4/8h.

pª��XÚdÌÝ���ÚªÇ�N�|¤.

dnN�����&Ò²LpªÅ9Ï��Ý�uÅ

�´, ¤¼��>²�ÄO>Ø'�, ��Ø�P~

ì�ÑÑ, l
û½¥m°Ä?�Ñ\, /¤ÌÝ4

�. 
dnN�Ñ�,�´&Ò�pªÅ"?n��

�&Ò©OÏL���´, ¤¼��>²�²L�6

õ���ÏLÚ?ê�°Ä�ØXÚ, énN���

ªÇ?1�N, /¤ªÇ4�.

5 å6�5\�ÚÑXÚ

æ^�	ÜK�lf
u2003cNÁ¤õ. T


d10|[È^c�)^u�å�lfN�õ¸^|

��rÝ�5kG; lf
å6ÚÑXÚd�lfN>

4!á4Ú/>4|¤; 3/>4þ�SC
���

��/EÜ.x-y ��^c, ±N�å6é¥, ÚÑ�

�6åpu10mA, ��©z [2]. �Céý��á�

Ú>
XÚ?1
U?, Uõ
lf
ý�ÝJp


>
XÚ�­½5.

¶�5\��Ý�200cm, ÙÛãXã1¤«. 5

\K�å�Uþ�30keV, 5\�æ^�î�à��

��)��Ú�+ßºÚ�éo4^c, ��^à�

��±Ï¼��Ð��m>Ö�A¥ÚÇ. 5\�1

Æ��æ^§STRANSPOTR
[3]

, O�¥�Ä
�m

>Ö�AÚÌ^c¶�^|�K�.

¥%«�pª� �ÂÝ�±20◦, (��ã7, �

[�O(J�©z [4].

ã 7 ¥%«(�9å6NÁSq �«¿ã

å6ÚÑXÚ�)n­�^=����l�9|

e, �lqÚ^=°ÄXÚ3Ü©. duÚÑå6Uþ

�½, �d, òÏ~Y²�lq(�U�÷^4>�

R��\�(�, ��q\Å�=Ä, p°Ý?èì

�"½ �l��Ý, °ÝÐu0.01◦.

6 å6�äXÚ�Nå(J

å6�äXÚ�)5\�þ�lf
{.1Ù!

8Ï�{	qÚF1q!o÷O�ì!5\ =�

�, �ã1; ±9¥%«�õSq (�ã7)!»�qÚ

�lÚÑq.

å6NÁÌ�©�üÜ©?1, ©XÚNÁÚ�

Åå6NÁ. ©XÚNÁÌ��)ý�XÚ!>íX

Ú!>
XÚ!YeXÚ!íÄXÚ!��XÚN

Á. 2007c4�, ©XÚNÁ�¤. �Åå6NÁ©�

5\�!¥%«Ú\�«.

5\��å6NÁÿþ:�ã1. Äk^{.1

ÙNÁlf
å6, ,�, ^�å6?15\�NÁ,

5\��Ì���kÚ^+ßº!1�x-y ��^

c!o4ßº�. 35\�8Ï?\\�{	q, Ï

LéÚ^+ßº�5\�Ü��NÁ!��, ±38

Ï?¼���å6�8I?1NÁ. 8ÏNÁ�¤�,

�KT{	q, ±þ�ÚNÁ¼���Ü�ëê��

â, ±5\ =��å6�Âì, ?1NÁ. NÁ± 

=�c�o÷O�ìþå6��, 5\ =�þå6

���8I. L2�Ñlf
å6�0.70mA�, ²L

Ú^+ßºc�19òå6k�0.55mA�, 5\�

�NÁ(J.

L 2 5\�å6NÁ(J

lf
 5\�8Ï o÷O�ì 5\ =�

0.7mA 0.55mA 0.01mA 0.53mA

5\ =�Ú¥%«NÁ©4Ú?1, Xã7¤

«, 35\ =�Ñ��!�Ð4�\�mYNC�



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

4� �©O\\���Sq, ?1å6NÁ. 3l

f
å6�0.70mA�,  =�Ñ�? ( �1)¼��

0.50mA�å6; pªÑ\õÇ�óÀõÇ, D>Ø�

��40kV�m!�\àåì�^�e, ¼�
30µA

�²þå6. X�Äàåì, Ï~²þ6rO\1—2

�. dþã¢�êâ��, �)5\�ÚÚ^ =�

�o��65\�Ç�94%, lf
Ñ�19kåc,

�Ç�75%; pªÐ¼� �42◦. 8c, �3U?p

ªÅ, ¦D>Ø��50kV��O�, ,�, ^»�q

Ú�lqNÁ\�«å6.

ë�©z(References)

1 Schmelzbach P A. XXXIV European Cyclotron Progress

Meeting, 2005, Belgrade, Serbia and Montenegro

2 ZHANG Tian-Jue et al. Rev. of Sci. Instrum., 2004, 75:

1854

3 Heighway E A, Hutcheon R M. Nucl. Instrum. Methods,

1981, 187: 89

4 YAO Hong-Juan et al. Chin. Phys. C (HEP & NP), 2008,

32(Supp..): 53 (in Chinese)

(�ùï�. ¥IÔnC, 2008, 32(Or.): 53)

Test Stand Design and Construction for High Intensity

Cyclotron Developement *

ZHANG Tian-Jue1) LI Zhen-Guo CHU Cheng-Jie YAO Hong-Juan

GE Tao JI Bin ZHONG Jun-Qing

(China Institute of Atomic Energy, Beijing 102413, China)

Abstract In order to study the technology on cyclotron design, and to carry out researches on the crucial parts

including the main magnet, beam diagnostics and engineering technology to accomplish the experimental verification

of the 100MeV high intensity cyclotron and to pave the way for further increasing the current of the proton beam, a

series of work has been done in succession since 2004, which highlights the research, design and fabrication of some of

the critical parts. The technical requirement for each part has been reached consecutively. At present, all the work has

been integrated into a set of comprehensive device, CRM Cyclotron, which is actually a test stand for high intensity

cyclotron development. This report will lay emphasis on the following: the CRM Cyclotron design and fabrication

of relevant equipment, magnetic field mapping and shimming, 10—15mA H- ion source, experimental research on RF

cavity and injection system, beam commissioning on the internal target system, etc.
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