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SFC-CSRm�å6�����

Ü7� o�¦ êX Ù�¬

(¥I�Æ�C�ÔnïÄ¤ =² 730000)

Á� �
rHIRFL�5\ìSFC�ÚÑå6���HIRFL-CSR�Ì�CSRm, JÑéSFCÚÑå

6?1��, ±~�Ùp�UÑÚî�u�Ý. �Ñ
ù«å6���{��n9nØO�(J.

'�c å6�� àåì nd¿

1 Úó

HIRFLdü���5£^\�ìSFC(K=69)Ú

SSC(K=450)G?|¤(ã1), =²­lf\�ìe%

;��CSRdÌ�CSRmÚ¢��CSRe|¤. ��

�¹e, CSRmò5\dSSCÚÑ�å6. �éu�


��­lf, ��±¦^SFCüÕ5\, §�`:

´²w�. Äk, duØ²LSSC, å6rÝòwÍJ

p. Ùg, 3CSRm�å6\�Ïm, �±ÏL©�

øåXÚ�Ù¦¢�ªàøå, Ó�, SSC�±\�

PDFJø��f^uÙ¦¢�, Jp
HIRFL�$

1�Ç. �´, ù«$1�ª��3å6·�¯K.

ã 1 HIFRL-CSRmÙÛã

Äk, SFC�ÚÑå6u�Ý (��24πmm·mrad

� m) � L 
 CSRm # N � å 6 � u � Ý

(20πmm·mrad). Ùg, SFCÚÑå6�UÑ (0.7%—

1.0%)�L
CSRm�UÑ�¦ (0.5%). �d, ïÄ�

O
^uSFC5\CSRmå6�Uþ��9CSRm

æ^õgõ�5\�î���mÚp���m���

�{. Ä�g�´òSFCÚÑ���­lfå (C-Ar)

æ^cå�þ�àåìNB1éSFCÚÑå6p��

�m?1N�, ^�å�þ�nd¿XÚéå6�î

���m?1��, l
UCå6�6���m�N

ÈÚ/G, Jpå6�¬�, ¦Ù¦�U��CSRm

é5\å6��¦ (UÑ�¦Úu�Ý�¦).

2 Uþ��[1]

�SFCÚÑå��5\CSRm�, duâfUþ

$±9CSRm��$5\^fÝ (��1.1T·m)¤�,

âfÃ{ÏL�l��l�p>Ö�. Ïd, éu¥

�­lfÚé­lf5`, Ù�pUþÉ�lf
Ú

Ñå6���. L1�ù«�ªeSFCÚCSRm¤U

\�lf�Ö�'9Uþ�� (L1).

L 1 SFC��5\CSRm��\�lf�Ö�'

��9�pUþ

SFC�Åêh 1 3

lfÖ�'Z/A 0.2448—0.5 0.081—0.245

SFCpªªÇf/MHz 5.5—16.5 1.83—5.5

SFC 3.496—14.5 0.386—3.496
ÚÑUþ/(MeV/u)

CSRm 284.31—915.5 35.46—284.31

3 NB1éSFCÚ Ñ å 6 p � U Ñ �

N�

3.1 NB1{09Ùép�UÑ�N��n

NB1´��^uSFC-SSCå6p����àå

ì, §�Ì��Oëê�, ¤£�+�39.3cm, àåì
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mY°Ý3cm, ��»5cm, ó�ªã18—54MHz, >

ØVmax=100kV, Vmin=5kV.

3àå�, §Ì��^´~�Ù�å6�p�

�°; duCSRm3æ^õgõ�5\�, ¿Ø�Ä

SFC�CSRm�m�pªªÇ�m���. Ïd, 3

ùprNB1����N�SFCÚÑå6UÑ�þU

ì, =ÏLO�å6óÀ�p��°��d5~�å

6UÑ.

3.2 NB1éSFCÚ Ñ å 6 p � U Ñ N � � � [

O�

�âlfÏL¤£�mÚàåì�p�$Ä�

§
[2], éSFCÚÑåÏLNB1�UþN�?1
nØ

O�(ã2, L2).

ã 2 å6ÏLàåìc���ã

(1-SFCÑ �, 2-à å ì \ �, 3-à å ì Ñ �, 4-

CSRm\�)

L 2 å6ÏLàåìc��UÑ

lf å6Uþ/ SFCÑ�å6 àå àåì

«a MeV/u �°/(◦) UÑ(%) >Ø/kV �UÑ(%)

8 0.7 38.0 0.47
O5+

16 5.78
10 1.0 44.0 0.63

8 0.7 50.0 0.47
Ar15+40 10.35

10 1.0 57.0 0.63

4 nd¿XÚéå6î�u�Ý���

4.1 nd¿XÚ��å�n

3SFC�CSRmøå�, SFCÚÑå6�u�Ý

(24πmm·mrad)�uCSRm��ÂÝ (20πmm·mrad),

ÏLN!�Ñ$�þ�nd¿XÚ�d¿°Ý�±

��ÑÎÜCSRmî�u�Ý�¦�å6. Äk, Ï

LcÑ$�9�Ï��o4cëê�N!, ¦�å6

3SSC�end¿�¥md¿?/¤��å��»

8mm�å�. ±ù:��d�Ñ$��å:, òå6

Ñ$�CSRm. Ùg, N!nd¿�d¿°Ý5��

å6�u�Ý, ²nd¿�å6�¢S�¡È�8>

/ (ã3), �ÙS�ý���²nd¿�å6�Ð©

�ý� (3d�pd©Ù��o���m¥lféA

�:�©Ù�., ã4), O�ÑÙ�¡È��, ±÷v

CSRmé5\å6u�Ý��¦.

ã 3 å6ÏLnd¿���ã

ã 4 å6ÏLnd¿�²?n��ã

4.2 ÏLnd¿XÚ��å6u�Ý�lfÏL

Ç�O�

�å6¥�lf3î�o���m¥éA��:

÷vpd©Ù¼ê

f(x,x′,y,y′)= Ce
−

1

2
( x

2

σ2
x

+ x
′2

σ
2
x′

y
2

σ2
y

+ y
′2

σ
2
y′

)

Ù¥C =
1

4π
2σxσyσx′σy′

o���m�ÝK²¡��

ý�²¡, ��:3��ÝK�ý�²¡S�lf

Ólfoê�95%, �3nd¿�¥md¿?�î

�ÝK�ý�u�Ý©O�εx = εy = 24πmm ·mrad,

xmax = ymax = 4mm, x′

max = y′

max = 6mrad�å�.

ã5L«
lf3î�o���m¥éA��:

÷vpd©Ù�å6ÏLd¿�S	d¿°Ý9	d

¿°Ý�å6ÏLd¿�u�Ý�'X­�. ã6L

«
lf3î�o���m¥éA��:÷vpd©

Ù�å6ÏLd¿��u�Ý�lfÏLÇ�'X­

�.

ã 5 S	d¿°Ý9	d¿°Ý�å6ÏLd¿

�u�Ý�'X­�
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ã 6 å6ÏLd¿��u�Ý���lfÏLÇ

�'X­�

5 (Ø

ÏLþ¡�©ÛO��±�Ñ, é��­lf

(C-Ar), SFC�±�CSRm�����, �æ^õg

õ�5\�, �±ÏLéå6�p�UÑ9î�u�

Ý�N�5JpCSRm�5\�Ç.

3n��¹e, éu��UÑ�0.7%—0.8%�

SFCÚÑå6, ÏLàåì�N��¦Ùü$�0.5%

±S, ��÷vCSRmé5\å6UÑ��¦. éu

��UÑ�0.8%—1.0%�å6, ÏLàåì�N��

¦Ùü$���UÑ0.5%—0.63%, ¦�Ü©�å6

U÷vCSRmé5\å6p�UÑ��¦.

SFC�ÚÑå6�î�u�ÝÏLnd¿XÚ

�, 3��å6¦�U���¹e, ���±���

CSR�¦�u�Ý±S, 3lf��:3o�î��

�m¥÷vpd©Ù�, ÎÜCSRmî�u�Ý�¦

�å6ÏLnd¿XÚ���n�DÑ�Ç�87.4%.
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Beam Match and Preparation of SFC-CSR

ZHANG Jin-Quan LI Zhi-Hui MA Lei YIN Quan-Min

(Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract In order to match the beam from the injection machine SFC of the HIRFL to the main ring of HIRFL-CSR,

both beam emittance confining method and beam energy spread reducing method are proposed. The beam preparation

principles and calculation results are presented.

Key words beam matching, buncher, three slits


