
1 30 ò Or.

2006 c 2 �

p U Ô n � Ø Ô n
HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

Vol. 30, Supp..

Feb., 2006

SFC�#�¶�5\å6�

Ù�¬ y²7 Ü7� ëù¥

(¥I�Æ�C�ÔnïÄ¤ =² 730000)

Á� �
÷vHIRFL-CSRé5\ìSFC�å6rÝÚ¬«��5�p��¦, =²­lf\�ì

I[¢�¿3ï���ECRlf
�Ó�, �O
��#�SFC�¶�5\å6�. ù�XÚ�±©

O¦^yk�~5ECRlf
Ú#ïE���ECRlf
, Ï"rlC �U ��«lf�UþÚå

6rÝJp���#�Y². ù�XÚd�4^c, o4ßº, GLASSERßº, Ú�+, Ú^/·> 

=ìÚü�j�.�5àåì|¤. 3o(ykXÚ$1²��Ä:þ, ÃØ3î��´p�, Ù5U

(�Ñ�
7��U?. ©Ù�Ñ
#XÚ��Og�, XÚ�ÙÛ(�Úå61ÆO�(J, ¿é?

�ÚJpàå�ÇÚàåì�U?�O�
{��£ã. 8c, XÚ�3SC¥.

'�c ¶�5\ å61Æ àåì

1 Úó

�X��5å6Ôn¢�ïÄ�uÐÚ=²

­lf\�ìe%Ñ�� (HIRFL-CSR)�ï¤, é

HIRFL�5\ìSFC�å6Úå6«aJÑ
�p

��¦. �
÷vù
�¦, HIRFL3ï��)�å

6����ECRlf
�Ó�, ­#�O
��#�

SFC�¶�5\XÚ. ù�#XÚ3o(
C5XÚ

�$1²��Ä:þ, Ø=�3
�kXÚ�¤kõ

U
[1]

, ¿�3î�à�Úp�àåü�¡Ñ�
�


U?.

2 XÚ�ÙÛÚå61ÆO�

ã1 ´#�¶�5\XÚ�ÙÛã. m>Ü©

^u~514.5GHz�ECR
. �>Ü©ò^u��

ECR
. duXÚ�3?�Ú`z, ùp6��Ñ. å

6lECR
ÚÑ�, k²Lü�GLASSERßºG1

ÚG2à��, 3n19�¥m19?/¤���»

�6mm�	/1�, ��;�Ù��>Ö�©Ûì�

Ô:. >Ö�©Ûìd��äk\�4¡=Ä�! 

=�»�500mm! =��90◦�24cB1Ú1�o

4ßºQ1|¤. ù�90◦�24c´1�V90◦�24

c. §�Ñ��æ^4¡=Ä�, 
´^o4ßºQ1

5�O, 8�´O\lm>���ECR
5�å6�

�Óç�ã���(¹5. ²L>Ö©Û��ü�

>Ö��å6d4�o4ßº (Q2, Q3, Q4ÚQ5)Ú3

SFC^Ý�¥�3�Ú�+ßº (S1, S2ÚS3)±9Ú

^·> =ì��DÑ�SFC�¥%«, ?\\�;

�. å6�p���dj�.�5àåìB1½B25

�¤. �Ä�SFCÌ^cE¤�r,Ñ|é$Uå6

�K�, å6����
5���^c, ±�yå6�

¥%z. �
÷vÔn¢�ÚCSR5\��¦, 3Q1

��SC
��ÍÅì. �y3�3¦^�XÚ�',

ã 1 ¶�5\�ÙÛã

117 — 119



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

#XÚÙÛ{ü, ¦^���, ´uNÁÚ$1. ,

	, n19�¦^, Q�±UìSFC�I���u�

Ý, q�±rlf
ÚÑå6�Ø(½5�19��

XÚ�lm5. ù
Ø(½5�)u�Ý���Cz

Úr��m>Ö�AÚå�u�Ý���5ÆC.

å61ÆO�´^TRACE-3D§S�¤�. Ð

©å6��5�zu�Ý3Y²ÚR���Ñ´

180mmmrad. ã2 ´å6��äã. >Ö�©Ûì

�Äþ©EÇ´1/161, =äkÐu1/80�>Ö�©

EÇ.

ã 2 #XÚå6�äã

3 5\�p�����OO�

Uì#�5\��oN�O, #XÚØ=�¢y

1g�ÅÚ3g�Å�ûÐàå, 
��¦�UUõ�

ªàå�àå�Ç. #�O�XÚE��2�àåì,

Ù �«uã1. B01ÚB02�SFC¥%²¡�ål

©O´4.4mÚ2.35m.

p����Ð�Ø=K�SFC�ÚÑ�ÇÚ

å 6 r Ý, 
 � K � SFC Ú Ñ å 6 p � ¬ �. �

âSFC�p��ÂÝO�ÚÅì�¢SNÁ²�

©Û, SFC�p��Â���±��∆φ ×∆ω/ω >

±30◦

×0.5%(Ù¥∆ω/ω�Uþ©Ñ). �
·A�5

� ��d¿é5\� ����¦, ±e�àå�

ÇO�¥, p��ÂÝ��3±10◦

×0.3%±S. ±e

O�¥1g�ÅÚ�ªàå±O6+
16 (VECR=23.4kV)�

;.lf, 3g�Å±Ar8+
40 (VECR=18.69kV)�;.l

f. VECR ´ECR
�ÚÑ>Ø. L1, L2ÚL3�g

�ØÓå6rÝ�1g�Å, 3g�ÅÚ�ªàå�à

å�ÇÚàåì>Ø�O�(J. (5: >Ø´�éu

ë�lf¤?�0> , 0> ü���5«�Ó��

±Ï�80%. eÓ). �ªàå^u5XìSFC$13

1g�ÅÚÌ\�ìSSC$133g�Å�éÜ$1

�¹e. ¤¢�ª��´àåì�ªÇ´SSC�ªÇ

�1/2.

�â±þO�(J¤ÀJ�ç¸ÅàåìB01Ú

B02�ëê�: ªÇ��: 2.7—16.5MH, >Ø: 2.2kV.

L 1 1g�Åàå��Ç9>Ø

I/µA 50 100 200 300

�Ç(%) 57* 71 70 41

VB02/V 1180 1240 1420 1600

�∆ω/ωO��0.4%��Ç��70%(eÓ).

L 2 3g�Åàå��Ç9>Ø

I/µA 20 50 100

�Ç(%) 72 72 73

VB02 1050 1100 1230

L 3 �ªàå��Ç9>Ø

I/µA 50 100 150 200

�Ç (%) 71 62 30 21

VB01/V 1350 1460 1500 1550

4 ��#�àå�Y

13Ù�Ñ�p��O, �3Xàåì>Ø p,

àåì�Ç $�²w�":. ,	, j�.àåì

�j�¬{:å6, Ó�¦^ü�ù��àåì¬²

w�K�å6DÑ�Ç. �
�Ñù
":, �OO

�
��#�U?�Y. #�Y�K
B02, �3


B01, 3lÎp�S1ÚS2�m�����uÅàåì

B03, �B01éÜàå. B03�SFC¥%²¡�ål´

1.35m. L4, L5ÚL6�g�ØÓå6rÝ�1g�

Å, 3g�ÅÚ�ªàå�àå�ÇÚàåì>Ø�

O�(J.

L 4 1g�Åàå��Ç9>Ø

I/µA 50 100 200

�Ç (%) 75 78 72

VB01/V(ç) 550 730 650

VB03(�uÅ) 650 1050 1800

L 5 3g�Åàå��Ç9>Ø

I/µA 20 50 100 150

�Ç (%) 82 78 73 70

VB01/V(ç) 210 150 145 155

VB02(�uÅ) 380 550 680 850



Or. Ù�¬�µSFC�#�¶�5\å6� 119

L 6 �ªàå��Ç9>Ø

I/µA 50 100 200

�Ç (%) 71 69 67

VB02/V(ç) 1350 1200 1250

VB02(�uÅ) 0 800 1100

�uÅàåìëêµ

a.µäk¤£+�VYn

ªÇ��: 5.6—18MH

>Ø: V
m

=1500V.

ç¸Åàåì

A) ªÇ2.7—9.5MH, >Ø1400V

B) ªÇ5—16.5MH, >Ø500V

l±þ�(J�±wÑ, ù�#��Oäkàå

ì>Ø$, àå�ÇpÚ~�j�:�å6�`:.

�du§���3^Ý�É¥�k��m¥, �I?

1�OÁ�.

5 p����?�ÚU?

�
?�ÚU?p����Ç, �I3Ôn�O

Úàåì�O�¡��
[��ó�. AO´3àå

ì�Oþ, Ø
þã��.�uÅVYnàåì�ï

�	, éuj�.�5àåì^MAFIA§SO�>

 ©Ù, 5`z>4(�, 2ÏLâf�lO�àå

�Ç�ó��®m©?1.

6 (å�

�©�Ñ
SFC�#�¶�5\XÚ�ÙÛ(

�Úå61Æ�O�(J. ù�#XÚØ=3î�Ú

p�1Æþ�
�
U?, 
�(�{ü, ´u$1.

©¥14ÙJÑ�#�àå�Y�"?�ÚJpp�

���Ç. �d, �.�uÅVYnàåì�ï�Ú

j�.�5àåì�>4`zó��3?1¥.

ë�©z(References)

1 TANG Jing-Yu. Nucl. Phys. Rev., 1997, 14(2): 79 (in Chi-

nese)

(/½�. �fØÔnµØ, 1997, 14(2): 79)

A New Axial Injection Beam Line of the SFC

YIN Quan-Min SONG Ming-Tao ZHANG Jin-Quan ZHAO Hong-Wei

(Institute of Modern Physics, CAS, Lanzhou 730000, China)

Abstract A new axial beam injection system is designed and being constructed at the HIRFL. It consists of 2

GLASSER lenses, 1 dipole, 5 quadrupoles and 3 solenoids. There are two beam line branches for 14.5GHz ECR ion

source and 18.5GHz super conducting ECR ion source. Both transverse and longitudinal beam optics are improved in

contrast with the old one. The layout, beam optics calculation results and further improved design are given.
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