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Á� �®X��gd>f-1Á�C� (BTF)ò“M)”3BEPC/ ��5\ìù�ISUþ�p,

5U�Ð�>f��\�ìþ. BTFòï^yk�6l�5\ì, æ^15\ì (photoinjector)²$

UÑ$��5\�BEPC/��\�ìÌ\�ì, Ó�Kn!\�+±SCü?^Ø ì, ¿3A46

�K�!\�+ÚÑå6, ²pUÑ$��?\Å�ì.�[(JL²UE����\�ìBTF>

fUþ��1.18GeV!UÑ0.15%!8�zu�Ý�u2.5mm·mrad.

'�c X��gd>f-1 15\ì ^Ø  Ñ$�

1 Úó

�®X��gd>f-1Á�C� (BTF)ò“M

)”3BEPC/ ��5\ìù�ISUþ�p, 5U

�Ð�>f��\�ìþ. BTFòæ^?éHGHG

ó��ª, �ªó�Å�9nm. �¼�BTF HGHG

FEL¤I�$u�Ý (2.5mm·mrad)!áåìp¸�

>6 (1.6ps, 600A)�p¬�>fåì, Lï^yk

�6l�5\ì, æ^15\ì (photoinjector)²$

UÑ$�DL1�5\�BEPC/ ��\�ìÌ\�

ì, Ó�Kn!\�+±SCü?^Ø ì (BC1,

BC2), ò15\ì�)�¸�>6z{S�!�Ý

10psåìØ �1.6ps, 600A, ¿3A46�K�!\

�+ÚÑå6, ²pUÑ$�DL2�?\Å�ì. U

E����\�ìÙÛXã1, BTF\�ì��©¤

oã (L0, L1, L2, L3), >fUþ��1.18GeV.

ã 1 BTFÙÛã

2 å6ÄåÆ

�
¼�Å�ì¤I��p¸�>6!�UÑ�

>fåì, åìLd^Ø ì�¤Ø , =3��\

�ì¥Ú\do¬�4c|¤�^Ø ì (chicane),

^Ø ì� ���mSü¦�3Ø Ú\�L§¥

dp��|!RFÇ!��ÄþØ �Úå���

5�Ü©-�K
[1]

, ²���?Ø ���'UÑL

dp��|Ö�ÚRFÖ�-�K, ^Ø ì��O

A~��Z!��ZÓÚË�Úå�u�ÝO�.

�
��BTF¤�¦�å6ëê, I�ÀJ\�

ì�ãëê±���(�\�!Ø !\�ìÑ�U

Ñ, �±UC�ëþk: Ø ì�rÝ (R56)!\��

 !Ø ì�Uþ ( �). BTF\�ì�ã`zëê

XL1.

L 1

Ein/ Eout/ σz-in/ σz-out/ σδ-in σδ-out φrf/ R56/

GeV GeV nm mm (%) (%) (◦) mm

L1 0.136 0.344 0.87 0.87 0.16 1.53 −29 –

BC1 0.344 0.344 0.87 0.33 1.53 1.53 – −31.5

L2 0.344 0.70 0.33 0.33 1.53 1.11 −29.8 –

BC2 0.70 0.70 0.33 0.12 1.15 1.15 – −15

L3 0.70 1.18 0.12 0.12 1.15 0.15 40 –
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�u600A, 8�zu�Ý�u2.5mm·mrad.

ã 2 >fp�©Ùã

3 >fåìØ ì

duA5��>f�q!, A5, A6, A55��>f

Ð¼\�ã, �
�y�>f��~$1, q¦�U

3�$Uþ?SC1�?^Ø ì, ¦åì�@?\

áåìG�±~�î��|�5�u�ÝO�. ÀJ

ØA10±SC1�?^Ø ì (BC1), A10c��

k�|nÜ�à�o4c.1�?^Ø ì (BC2)[

SC3A24�!A27c? (ØA25, A269�|nÜ

�à�o4c). 1�?^Ø ìBC1�3m, ëê�

L2.

L 2 BC1ëê

ëê ê�

Uþ/MeV 344

UÑ(%) 1.53

åìØ '/mm 2

ÄþØ Ïf(%) −31.5

o�/mm 3.05

�4coê/¬ 4

�4c�Ý/m 0.2

 =�/(◦) 7.28

BC2 o � 7.77m, � ´ � � d 4 ¬ � 4 c | ¤ �

chicane, § ò å ì � Ý l 0.335mm(rms) Ø   �

0.12mm(rms), BC2 � � Ý A � � z, ¦ � U � 

BEPC/ ��Ü©, Ïd3BC2 c��\�!þ@

CþnÜ�o4^c, ^5�� twissëê, Ó�!�


�m �. BC2�ÄþØ ÏfR56 �−15mm, d

BC2Úå�L3�� ò´�25.7◦, BC2ëê�L3.

L 3 BC2ëê

ëê ê�

Uþ/MeV 700

UÑ(%) 1.11

åìØ '/mm 3

ÄþØ Ïf(%) −31.5

o�/mm 7.77

�4coê/¬ 4

�4c�Ý/m 0.2

 =�/(◦) 3

4 X-band�ÅÖ�(�

>få3\�L§¥, >fåp���m¥U

þ-�m��'¿����5�, ´�X\�� �

ØÓÚ\
ØÓ���p���5�, Ù¥�Ì��

����5�.�Ï�Xd, ��>fåì3²LØ 

�>fåp�©ÙîØþ!, Ñy
ép�¸�>

6, ù��¸�>6q��
3Ø L§¥CSR�

A\, l��
î�u�Ý�O�ÚÛÜUÑ�

C�.

|^��ó�311.424GHz�XÅã�\�ã
[1]

,

�±Ö�3L0 ÚL1 ¥�)�����5�. du

BTF���\�ã´M)3BEPC/ �5\ìþ, 3

yk��ãþvk�mSCXÅã\�ã. 3�O¥,

òXÅã\�ã�3#O�5\ì�. �[O�(J

L²ù«ÙÛÓ�UéRF����5�?1éÐÖ

�. Ú\XÅã\�ãéRF����5�?1Ö�

�, åì�p�©ÙC�þ!, dCSR�AÚå�î

�u�ÝÄ�þvkO�.

5 å6Ñ$�

3BEPC/��\�ìþI�O\üãå6Ñ$

�, $UÑ$� (DL1)ò>fll¶�15\ìÑ$

�Ì\�ì, pUÑ$� (DL2)ò>flÌ\�ìÑ

$�Å�ì, Ó�;�Å�ìÉ�UÑy�å'ÚV

>6�»�.

$UÑ$�DL1�õU´DÑ136MeV�>få

ìl15\ì5\�BEPC��Ì\�ì, DL1�O

�{ü��ÚÑÑ$�, �¤±eõU: �¤35◦ Y²

 =!ØUCåì�Ý (O��, R56=6.3mm)!u�

ÝO��!JøÚÑã^�åì�ä. ÷vù
�¦

���{üXÚ´d�¬�4c (z¬ =17.5◦)|

¤��5�ÚÑ!.

pUÑ$�DL2 �õU´ò1.18GeV�>få

ìlÌ\�ìÑ$�Å�ì, �¤±eõU: �Ø5

g linac�dark current, �¤8◦  =±ÚÑå6!Ú

\�4c^�å6�ä,vk��u�ÝO� (CSR�

A)!N!beta¼ê�¤undulator-L3��.

duBEPC/ ��\�ìÑ�ú^ã��30m,

DL2�O��20m, BTFÅ�ì��20m,åìLJc

ÚÑ, �3A46�Øü!\�+3Ñ6m���m



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

±ÚÑå6. BEPC/ ��\�ì��°�2m, DL2

^4¬Y² =c, z¬ =2◦, cü¬ =còå6

�\�ì	ý =4◦, �ü¬ =c�Sý =4◦,

�ªå6�Ì\�ì²1ÚÑ�Å�ì, å6¥%¶

��Ì\�ì¥%¶�ål0.85m, o¬�4c¥m

k6¬o4c�Ó|¤���ÚÑXÚ, �4c�Ý

1.8m, R56 ≈5.5mm, 3UÑ0.15%�/e, DL2�C

��, dCSR���u�ÝO��2%, ISR���u

�ÝO�3Uþ1.18GeV��ÑØO.

6 15\ì

1 5 \ ì d BNL1.6 n S-Band 1 Ò 4 � Å >

f l \ ü ! S-Band \ � ( � ¤ | ¤, Ù U �

) U þ 153MeV! U Ñ 0.14%! 8 � z u � Ý 1—

1.5mm·mrad!åì�Ý10ps!>þ1nC�>fåì,

�ã3©ØA2�A3�m��|nÜ�à�o4c,

1Ò4�Å>flÑ5�å6²L$UÑ$�DL1

�lùp5\�A3?\��\�ì.

ã 3 15\ìÑ�;.�©Ùã

7 (Ø

²L�X����: #���SC15\ì±

9$UÑ$�, Øn!\�+SC^Ø ì, Ø

ü!\�+SCpUÑ$�,�[(JL²BTFUJ

ø÷vBTF HGHG FEL�¦�Uþ1.18GeV!UÑ

0.15%!8�z�u2.5mm·mrad�>fåì,Ó�Ø

K�BEPC/Linac��~$1.
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Abstract Beijing X-ray free electron laser test facility (BTF) will reside in the BEPC/ Linac, which is the best

electron linac in China. The BTF will not use the existing DC gun pre-injector, but use photoinjector to obliquely inject

beam to the main linac of the BEPC/. At the same time, three accelerator sections will be removed in order to install

two magnetic compressors to compress the electron bunch. After the accelerator section A46, the beam is extracted and

injected to the undulator through high energy transport line. The BTF will provide the electron beam with the energy

of 1.18GeV, the energy spread of 0.15%, and the normalized emittance of less than 2.5mm·mrad.

Key words X-ray FEL, photoinjector, magnetic compressor, transport line
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