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Á� �®�Æ30MeV��\�ì�¹3�RF\�ü�: gÌïu�1.5cell DC-SC(�6–��)5\

ì, ²L,?�3.5cell DC-SC5\ì, ±91.3GHz 2×9cell Telsa.��\�n. �¿©|^TC�þ

p¬�>få, OyØ 1.5cell5\ìÑ�>få^u�)�ZTHz1, ±9Ø 2×9cell��\�n

Ñ�>få�)ù	gd>f-1. ÏLnØO�9�[O��(Ü�O
�@�Cëê^Ø XÚ,

TXÚ�±Ó�÷vü�RF\�ü��åìØ ��¦.

'�c ^Ø C� ÄþØ Ïf åì�Ý u�Ý UÑ

1 �n�â

ã1´d4¬������4c¤|¤�^Ø 

XÚ
[1]

. 12¬�13¬�4c�måld���ØK

�XÚ�ÄþØ Ïf.

ã 1 ^Ø XÚ«¿ã

ë�âf3TXÚ¥¤r�´»�Ýsdeª�

Ñ
[2]

:

s = 4ρθ+
2∆L

cosθ
+d , (1)

ª¥ρ��4c =�», θ ��4c =�, ∆L�

11¬�12¬�4cmå. \þâf =�»�U

Ñ'Xρ(δ) = ρ(1+δ), XÚ��ÄþØ Ïf�±L

«�

R56 =
ds

dδ

∣

∣

∣

δ=0
=−

4L

cosθ
−

2L2∆L

ρcos3 θ
+4ρθ , (2)

ª¥L��4ck��Ý.

âfp���m�I÷ve¡'X:

δ(l) = δ0+
dδ

dl

∣

∣

∣

δ=0
l+

1

2

d2δ

dl2

∣

∣

∣

δ=0
l2+ · · ·= δ0+αl+

1

2
βl2 ,

(3)

Ù¥, δ0 ´��'UÑ, α´Uþ– ���'é, β ´

Uþ– ���'é (¿�Twissëê). 3�Ñ���

A��¹e,
1

α
= 0L«p��ý�çá½ö���

åìØ , Ï�α´p�Uþ �©Ù��Ç.

²LRFü��âf�UþOÃ�

∆E = Ecav cos(ϕ+2πl/λ) , (4)

ª¥ϕ´ l¸�� , Ecav ´RFü���UþO

Ã, λ´�ªÅ�.

Ïd, αÚβ L«¤�

α = −

Ecav sinϕ

E0

2π

λ
,

β = −

Ecav cosϕ

E0

(

2π

λ

)2

.

(5)

²Lã1¤«�^Ø XÚ (ÃÚÑ)�, åìp

��IkXe=�'X:

l′ = l+R56δ+T566δ
2,

δ′ = δ.
(6)

nÜª(3)Úª(6), �±ò²L^Ø XÚ���

�!��Uþ �'éXêα′ Úβ′ L«¤�c�α

Úβ, �Ñ����¹ek:

α′ =
α

1+R56α
, (7)
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c¡J���Ø �
1

α′
= 0, @o�`R56 �

R56 =−

1

α
=

E0

Ecav sinϕ

λ

2π

, (8)

�½RF\�ü�p�\�|Ecav=12.5MeV, 1.5cell

5\ìÚÌ\�ì�k�\��Ý©O�0.17, 2m,

@o3ü�RFü�Ñ�?^Ø XÚ�`R56 � 

l¸�� �'X©O�

(R56)1 =
0.07+2.0875cosϕ

2.0875sinϕ

3

26π

,

(R56)2 =
5+25cosϕ

25sinϕ

3

26π

.

(9)

ã2�Ñ
ü�R56 ��ϕ�Cz'Xã. Ù¥

¢�ÚJ�^©OL«Ì\�ìÑ�91.5cell5\ì

Ñ�åì�¦��ZR56 �\�� �Cz. lã¥

�±wÑ, éu5\ìÚÌ\�ìÑ��>få��

ZÄþØ Ïfk�p­Ü��� (0.08—0.14), �±

ÏLN!>få3�ö�\�� ¦Ùéu^Ø �

�O�¦��, ù��±�O��UÓ�÷v�öØ

 �¦�^Ø XÚ. ùÒ´�®�Æ�Cëê^Ø

 XÚ��O�â.

ã 2 �ZR56 ��\�� �Cz

2 XÚ�O9�[O�

�
�Ü�®�Æ��\�ì¢�¿|^5\ì

$U>få�)�ZTHz1±9|^��\�ìJ

ø�30MeV>få�)ù	gd>f-1��¦, J

Ñ
Xe�^Ø XÚ, ¿�¦^óäELEGANT
[3]

�y
ÙØ �J: L=20cm, ∆L=40cm, d=20cm,

XÚo�Ý�1.8m.

^Ø XÚnØ�O��¢S�J¬�3�
 

�, Úå ��Ï�Ì�kXÚÚÑ�K�!�ZÓ

ÚË��A±9åìUþ �'é���5, 
ÏL

å6�[�±�Äù
Ï�, ¦�(J��C¢S�

J. e¡�	
>få3Ì\�ì¥\�� �20◦

�nØ�OÚ�[O�� �.

|^ª (9)�±O�nØþåìØ ¤�¦��

Z^Ø XÚÄþØ ÏfR56=−0.122m.

��4c ��17.48◦, |^ELEGANT?1�

å6�[
[4]

(J�ã3—5. ã3´>fåp���m

3Ø L§¥d����á�CzL§, ù´åìp

UâfJ`$Uâf�(J. ã4K�*/�Ñ
å

ì�Ý�CzL§, ��åì�Ý¿Ø´üN~�.

ã5�A
Ø L§>fåî�u�Ý�Cz, Ùo

��J´��u�Ý�C�, �ù«C�ÿ3��É

���. ã6�Ñ�´�ZÓÚË�¤Úå�UÑC

z. Ø c�>fåëê�uL1¥.

l±þ��[(J��: ��4c ��17.48◦

�éåì�Ø �J�Z, d�^Ø XÚ|^

ª(2)O����ÄþØ Ïf�−0.099m. E¤TÄ

þØ Ïf�nØO���m�É��Ï´: >få

3Ì\�ì\�®�3�½�Uþ �'é, 
�>

få3^Ø XÚSÜ��\� (½Ñ�)�4c�¬

�)ÚÑ�A, ù�öÑ¦�åì�N´�Ø , ¤

±3�Cëê^Ø XÚR56 �Ñ�unØO���

åìØ ���Z�J. �Ó�5Æ�¬3é5\ì

�å6Ø �Ñy.

ã 3 Ì\�ì\�!Ñ�9^Ø Ñ�åìp��ã
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ã 4 åì�ÝCz

ã 5 Ø L§>fåî�u�ÝCz

ã 6 �ZÓÚË�¤Úå�UÑCz

L 1 å6ëêCzL

property initial beam beam after acc final beam

length 0.491mm(3.85ps) 0.471mm(3.69ps) 0.0237mm(186fs)

current 26amps 27.1amps 537.6amps

E spread 0.42% 0.455% 0.448%

emit, x 2.235mm·mrad 2.235mm·mrad 3.73mm·mrad

emit, y 2.34mm·mrad 2.34mm·mrad 2.35mm·mrad

X, rms 0.324mm 0.888mm 1.32mm

Y , rms 0.328mm 0.903mm 0.0765mm

beta x 0.459m 12.39m 31.62m

beta y 0.449m 12.26m 0.0758m

alpha x 1.53 −3.84 −6.26

alpha y 1.48 −3.78 −0.123

3 ý�AÝ9^c�O
[5]

b½ÏLN!ü�RFü��\�� ¦ÙR56

�3−0.11mNC, ¤éA��ö\�� ©O�19◦,

22◦. d�, ÏLé^Ø XÚ�4c �3�A½

�NC��N, �±Ó�÷v�öéuåìØ ��

¦. ù��ÝA½��(½¦^�´ELEGANT�[

�{.

ÏL�[ (�{Óc)��: �Ì\�ì�\��

 �22◦ �, �4c ��16.6◦ �åì���ZØ 

�J. ¤±�±Üníä: �4c ��16.6◦ ���

Cëê^Ø XÚ�±Ó�÷v1.5cell5\ì
[6]

9Ì

\�ì\�� ©O�19◦, 22◦ �åìØ ��¦.

�Ä�[O��¢S�m�Ø�9O\XÚ�¢

^5, �Oý�AÝ��Ý�ÉÝ�12◦—20◦. 3^

c �����9����, ë�âf�», (��)

Xã7¤«.

ã 7 >f»,�� (ü mm)

òAÝ©¤ü�Ü©: ^c\>6�>f¤

² L �   = ã 9 ^ c � ^ � > f ¤ ² L � � �

ã. � 
 ÷ v ý � A Ý � � Ý � É Ý, ¿ � Ó �

�Äåì3^cSÜ =��)� ÚÑ, ò��

ã S Ü º � � O � 1.8cm×2.6cm,   = ã S Ü º

��O�1.8cm×13.3cm. �
�yAÝU
�±

133.33×10−8Pa � � p ý �
[7]

, ¿ � Ù 9 þ U 
 «

É�íØå, �AÝ9þ�2mm, AÝo�þÝ�

2.2cm.

�
�y^Ø XÚ �312◦—22◦ �mëY

�N, l
¢y�Nëê^Ø , 3o¬�4c?ý

�AÝ7L��?u�4c�Ð|«S, @o�â�

4c�k��Ý9ý�AÝ�º�, �½12, 3¬�

4cëêXe: Ð|«14cm, ^aArÝþ!5Ðu

0.1%, 4må2.4cm. Ó�11, 4¬^cëêXe: Ð

|«6cm, Ù¦ëê�12, 3¬c�Ó. �Cëê^Ø

 XÚëê�uL2.

L 2 �Cëê^Ø XÚ�Oëê

parameter value

magnet Bmax 1873×10−4T

bend angle 12◦—22◦

bend effective length 20cm

drift length between

magnets 1, 2 and 3, 4
40cm

drift length between

magnets 2, 3
20cm

magnet gap 2.4cm

good field of 2, 3 14cm

good field of 1, 4 6cm

field uniformity 0.1%

chamber inner size(straight part) 1.8cm×2.6cm

inner size(deflective part) 1.8cm×13.3cm

thickness of the wall 0.2cm

vacuum level 133.3310−8Pa
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Chicane Compressor for PKU-SCAF with Changeable Parameter *

LIU Chu-Yu1) WANG Fang WANG Er-Dong QUAN Sheng-Wen HAO Jian-Kui

LU Xiang-Yang ZHANG Bao-Cheng ZHAO Kui

(MOE Key Laboratory of Heavy Ion Physics, Institute of Heavy Ion Physics, Peking University, Beijing 100871, China)

Abstract The PKU-SCAF comprises three RF units: the 1.5cell injector which is developed all by ourselves, the

upgraded 3.5cell injector, and the 1.3GHz 2×9cell Telsa style main accelerator. To take full advantage of the high

quality electron beam of PKU-SCAF, we decide to compress the electron bunch out of 1.5cell injector for coherent

THz and the bunch from main accelerator for FEL. For compressing the bunch, we design a chicane compressor with

changeable parameter for PKU-SCAF which can serve for the two kinds of compression.

Key words chicane bunch compressor, momentum compaction factor, bunch length, emittance, energy spread
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