14 3 Vol 14,No 3
2002 5 HIGH POWER LASER AND PARTICLE BEAM S M ay, 2002

: 1001-4322(2002) 03-0456-03

FEL DC-XC

( , 100871)
(FEL) , DC-SC
1+ 1/2
, oW DC-SC
TL 503, TN 248 6 A
(FEL) 1999 7
KW (1 72kwW) M- 2001 8 2 2k 2
FEL 3 , 2
Me/, 10ps, 60pC, 10tmm - mrad, M Hz,
1 5mA , FEL
DC-SC
1 DC-&C
1 1 (QA/ ) H 1
RF , , ,
1 QN t 1
[4,5]
1 DC-$( - ) b
1 1+ 1/2
[6]
,DC-SC W ,
2 DC-C
21
DC-SC ) U PERFISH PO ISSON
(Ein) ] 1]
[7], ’ Epeak/Ein Bpeak/Ein,
. 2001-11-15; 1 2002-02-21
: (19735004)
(1972-),

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



FEL CD-SC 457

Epeak B peak

1 3GHz 5°
Iris , ,
Ein Epeak/Ein Bpeak/Ein y I;g
, 57 fm, -70kv
Iris 34mm, 105mm
22
(8.
Q , 1 insulating ceramics 2 photocathode 3 Pierce-type extractor;
oW . 4 liquid nitrogen vessel; & superconductor cavity; 6 high order
. mode coupler; 7. liquid helium vessel; 8 co-axial main coupler
' ' Fig 1 Structure of DC-SC photocathode injector
1 DC-C
[9]
65°, 15mm, 70kV
3
DC-SC ) PARM ELA
: 3 Omm, 10ps, 60pC, Omm-m rad,
1MV /m 1 , 7 8s
1

Table1l Parametersof the output beam fram the superconducting cavity

6(90%, n)/(mm- mrad) &(90%, n)/(mm- mrad) &(90%, n)/(keV - p9)

Ev/M &V R/mm AE/Ex(ms)
2 42 28 2 6/% 82 83 55
4 DC-C
DC-SC , 1+ 1/2 , 1+ 1/2
: /2 T 1 299GHz 1 318GHz
2 , 3 4 , 3
, 4
5
DC-SC ,
1 5mA , 81 29V Hz(
130M Hz 16 ) , 60pC ,  PARMELA

DC-

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



458 14

[1]
[2]
[3]
[4]
[5]
[6]
[7]
(8]

(9]

main coupler
=

sipnal
generator
computer . mode cavity
scalar net 1—4
analyzer —-’1
step-by-step
motor

Fig 2 Diagran electric field distribution measurement for along the axis of DC-SC resonant cavity
2 DC-sC

2.0
1.5
1.0
0.5
003 el T
0.5
—1.04
-1.5
—2.0

een F
~—F,

E MV

E f(MV-m™)

) I‘.'Z ' 1'6 ?:() ' 2;1 28 0.0 L L — ”
z/ecm 0 50 100 150 200
z/fem

250 300

Fig 3 Cacluated electric field distribution
along the axis by U PERFISH
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Fig 4 M easured electric field distribution along
the axis by perturbation method
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DC-SC photocathode infector for high average power FEL

HAO Jian-kui, QUAN Shengwen, X AN G Rong, ZHU Feng
(M OE Key L aboratory o H eavy lon Physics Peking U niversity, B eijing 100871, China)
Abstract:  To obtain high average current electron beams for high average pow er Free Electron L aser (FEL ), aDC-SC

photocathode injector is designed It consists of DC extraction gap, 1+ 1/2 superconducting cavity and coaxial input system.
High quality electron bean sof CW modeor high duty factor can be obtained Theoptimization of the injector and smulation of
bean dynam ics have been done M odel cavity experimentsproved the correctnessof the smulation
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