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Abstract

We have been developing a laser-Compton scattering (LCS) X-ray source using a normal conducting rf linac and
pulsed-laser storage cavity at KEK-LUCX. The electron beam is produced by 3.6 cell rf photocathode gun and
accelerated up to 23 MeV by the standing wave booster linac. The optical storage cavity, which has 4-mirrors bow-tie
type cavity system with about 8m round trip, is located after the booster and electron beam scatters the 1pum laser
photon in the optical cavity. The expected LCS X-ray energy is 9 keV in this setup. The round trip time is synchronized
with electron bunch repetition of 2.8 nsec, thus the all multi-bunch electron beam can be interact with laser pulses. We
have already succeeded in generating LCS X-ray with 1.8x10” photon flux, which is more than 100 times larger than
before, in this setup. Moreover, we firstly tested SOI (Silicon-on-Insulator) pixel sensor for LCS experiment. SOI
sensor was expected to have higher S/N, higher spatial resolution and availability of X-ray spectrum measurement.
Using SOI sensor, we confirmed good S/N detection of LCS X-ray and demonstrated spectrum measurement and high
resolution images. We will report our LUCX system, results of LCS X-ray generation experiment and future
prospective in this conference.
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Table 1: LUCX electron beam parameters at LCS

collision point
Energy ~28 MeV (23 MeV)
Charge 1.37nC
Bunch space 2.8nsec
Num. bunch ~300 (210)
Beam size (H) 85um (rms)
Beam size (V) 95um (rms)
Bunch length 15ps (fwhm)
Emittance (H) 10rmmmrad
Emittance (V) 7nmmmrad
Energy Spread 0.12%
Energy Diff. 0.06%

IEEER S AT L OFEMICEI L Tid Ref. [4]2 S &
72\, Fig. 1IR30, 74+ WY — R RF &6t
ko TAERESNTZE T E—MIEEREICL - T
28MeV F TR &N D, ORI ERAIZL > T
FHRIBNOFE R ARSI, EESINL TS
L—¥—k L LCS #4795, LCS X MR ZE R4
RESNERAEBEAICE > TEFE—L L0505
. X g~ Lt S5, Tab. 1 ZHCTho
5EEBD, LUCX MY AT AMI~ LV F AN FE
TE—LEAERTELEEL RS> TEHY, BFFAT
#x KX 300Bunch/train 234 % F[RETH 5, Tab. 1 ND
FEIL TR L2 B34 B LCS X #ikBR 21T - =Bl
L7goTWnWb, £, AT RERELT, &

B - IEE W T ITIEE Q fED R UEIEE & Hv i
LR T ATF AT O RV X =N
ISR OENTND Z EEFTFTEL,

-
-

3. L—Y—BBEHARK
31 Lb— YRR

WICHZEH L — Y —FREEICEA L Tk 5,
L— W —EHEEEIIEEREI 7 I L > TR E
N HIERNICBWN T L —F— 0% R CER
HboEDHZ LI TARL—F L0 LIEFIC
RN L — P — LA B 155 Z ENATRE L 22D, FRIC
IEERE— LD KL E R Lz L —Y—t 45
K LTHWAZLICE s TTR_RTOEBFAAF L
® LCS EZENAIRE L 72 0 | FERIC IR - &l /e
X MRNERTREL DY AT A Th D, PLIHiE T
X2 DT =z k- T S - RS 2 Vv C
WZ2S, AE 4 oo 2 T —I2 X D Bow-tie B4R
fhzixat L, RiE L7z, LLFO Fig 2 (22 OBEEK
Zd, Fig. 2 [R7T#Y, HRFOHELRE &
HZ LB AOEER - NURERKA MO EEE

2R T DT L 2 FRFICHKI &8 2 720Dk es
BB AR L IR T L T2 o T D, IR

Figure 2: Drawing of a 4-mirror bow-tie type optical
storage cavity.
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Table 2: LUCX laser parameters at LCS collision point

Wavelength 1064nm
Pulse energy 423

Peak power 151kW

Pulse space 2.8nsec
Beam size (H) 89um (rms)
Beam size (V) 85um (rms)
Pulse duration 7ps (fwhm)
Cavity finesse 335
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Figure 3: Diagram of an accelerator timing system.
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Figure 4: LCS X-ray spectrum.
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Figure 5: Chili LCS X-ray image by SOI pixel sensor.
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