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Design and performance of a laser driven photocathode RF gun

Y.Aoki, J.Yang, M.Washio*, T.Hori and A.Endo

Sumitomo Heavy Industries, co. Ltd., Yato-cho, Tanashi, Tokyo 188-8585

A laser driven photocathode RF gun was manufactured by Sumitomo Heavy Industries, co.

Ltd.(SHI) for development of high brightness and ultra-short X-ray pulse generation based on the

inverse Compton scattering. The design of this gun was done under the cooperation between
Brookhaven National Laboratory(NBL) and SHI. It is composed mainly of 1.5 cell—RF cavity and

pure Cu photocathode, bearing 3 systems of water cooling which are proven by a computational -

thermal analysis to keep the whole body at adequate temperature even in the high-duty operation

(50Hz). The results of the performance tests are shown here, concerning to the RF resonance

~ property and the electric field profile of the cavity. Using a ps Nd:YAG laser system, s-band RF

with peak power of 6 MW and a emittance compensation magnet, it promises to provide less than

3ps electron pulses with the energy of 3.5MeV under a very low emittance less than 4 # mm-mrad.
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V-4 - *Nd:YAG

N VAR *23ps@1064nm: 10ps@266nm
NIAZIA - *2mJ@1064nm: 0.1mJ@266nm
RIS *< 0.5ps RMS

el L *100Hz

FART *600 x 900 x 220 mm3

#-2 RF BFH»r6R/ONE BEFRORKE

EW /N WA *500pC@0.1mJ laser pulse
N AR *< 3ps@10ps laser pulse
HEALLIVI/A *<4 7 mm- mrad

IiME - *> 3.5 MeV

ZE 3K

1) KJ. Kim, S. Chattopadhyay and C.V.
Shank: Nucl. Instr. Meth., A341, 351 (1994).

2) BRI —. 4 &k, 2iE ¥ REHF. £

—143—


mailto:5G0pC@G.lmJ

19, % 2%, p23 (1998).

3) J. Yang, M. Washio, A. Endo and T. Hori:
Proc. of 6th European Particle Accelerator
Conference, June 22-26, 1998, Stockholm,

8

g

7
N
w/(/

Sweden.

gRAEsw [
§ ,

g
/,m"’
M“’”w
P

e

B3 RFZRANOERSA

X1 RFEFHAFOEER

T L T T 1=
0
= -4
S, L
2 |
=
v -8
-12 j;l"[;i fl'f :
 ———2.938 MHz
3,000 MHz k
[ —3.138 MHz E
SRS YOUN Y SRS SNT SO MY SUNT SN NN SNNPUNT SR

- -16
2.85 2.852 2.854 2.856 2,858 2.86
B#E#  [GHz]

B2 »E—FRUOE— FOLIERE KK

—144—



