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Abstract

Pulsed-laser super-cavity has been developing for a compact high brightness x-ray sources based on laser-Compton
scattering at KEK-LUCX. The pulsed-laser super-cavity increases the laser power and stably makes small laser beam
size at the collision point with the electron beam. Recent results of super-cavity and multi-bunch electron beam indicate
the possibility of the application to K-edge digital subtraction angiography as the compact high flux X-ray source. In
this spring, we succeeded in detecting a laser-Compton x-ray signal generated by a multi-bunch electron beam and a
pulsed-laser super-cavity. Present status of the super-cavity and the multi-bunch linac and the results of collision
experiment will be presented at the conference.

INNWVAV—PF—FIEER L LV FR U FEFE—LEH W
L—Y—a 7 b UBGEL X B A RR

1. ZU®Iz FealZR2NCRT X O T/NREREY v 7L LA

B, B WS - R EEx e B CE
TRALF—DEFE—D2NBE 6N D BEEH
AEh, ZREEREZHTTCND, LLERERD
Z DX D 7 X Spring-87s FlcftFEEIND X O
KB AL ETH Y . — RIS E 2D
HRTEHFINROND, ZOXIRERND,
1R« 1WFEATICRECE D27 |
DO E B IR XHRIR OB FE ST T & 7=,

L—W—a 7~ BEL(LCS Laser-Compton Scat-
tering)IXI/m = RN X —DEBEFICL > TL—HF— K%
HELT A Z LIC Lo THRZ=RIAVXF—D Y1 %2 AL
THFETHY, B R IR R F—
DEFE— LI L > TERT R F =T XBRARK T
XD, PERO/NEIXERIEGER & LT 6D,
ZDOLCSE AW /MUIXHERIR & L TE - E— A%/
BMEMY 7z, b=V — &R R L
BRI HETZE 24 0 I 2 L 1T K o TEisE e X %
AR % &) s W BRI R 2 N — 2 L
L7 XBREBI M2 EIS R R ST\ 5,

L— YRR A2 AW XRIRAEREREL LT
DM, FTIE~TATAVTFEFE—L LR
L—F— 3R 2 AW XRAER Z21T> TV D, K
EBRICL Y, BARMEH 7Y OFE LR % 1006512
THZENTED L EHITHRIEMERGRN—ZATO
INRIXHFRIR DO FTREE A R 5, BT X x /v
F—XEEZWIRH S 45 33keVATIE DO XH T H
0. 2O F—(T 3T T REOKBEWIN D T v
F—IlHT=D,

Z OJFHLSERER SR 2 F 4 1ZLUCX(Laser Undulator
Compact X-ray source) £ & 4 Si1F TW\b, K
LUCX7 & ¥ = 7 MIEICLL FD3S>DR&D % Fir,
1. 7% bW Y — FRF-GunZz AW/~ L F R F

E— LR EFDOE— b0 —F ¢ T RIE
2. BRI LA L—H — IR IR B
3.1 2% f A L7-~ LT L 2 XHRE R B

H1/£ T1%100Bunches/Train * 40nC D~ /L F /3 F
E— A& T R X —IEI%UNICHIEL TR Y, X
VA L —H—IlRaR & L TIE, K24KWD /3L A

* Work supported by a Grant-In-Aid for Creative Scientific Research of JSPS (KAKENHI 17GS0210) and a Grant-In-Aid for JSPS

Fellows (19-5789)
! kazu-kazu-kazu@suou.waseda.jp



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

U —Z N RMANICERB LTV & &Ik
TE s &5 & O E 22 2R b L 7= 3R 45 @ [ Burst
Model EIERBR HIT-o TV, B—27fiL LT
AOKWD L —H— L 254525 Z LITFI LTV 5,
INSDORE&DEFMAIEDZ EICLY, T TITw
VT2 AXHRRAE R OB IR LTV B,
AFEE T, SR L —PF IR E v LT A
VT EA B — ADOBUR K OXHRAE B OfE Rz
WS T 5,

2. /UL A L—W—IfEo

2.1 7L A L—H— IR

2OV A L— Y — LRI T2 D [E WA R R
BN MEENICE— R v 7 2OV A L —H —
FEML, T 2HIFTHD, Bro s —7
TN E TITHERE0OEZBE R D7V A L —H—
RS OZEEIRZFEH LTV, ZiiZ0.1nmEz
EORECTEREGFELZHELTNDLZ EITHTD,
IOV A L — W — SRR OFEMICE L TIX[5]| 255
W E T,

2.2 N— R | E— RNIEE

2OV A L— =R IR I3 E HE CWIHIZ IR ZR NI
NU—NEBIND, LrLAENLIEAERKRLY DR
BRCIXIR B R T L 9 ITHEIMER b DO~ L F
Ny FE—=LZHNTWDEZD, EFE— 203
HWRFANLVAELREIALIEZZ A I THEKER, <
TNV AERER LTS, ZDOLE/ LA L —
PR/ ECWE— R THWDL EIEEA LD UL
AT, MHEHTZ D DO/ AT R F—
ISV, ZORRIBEREIMER OO E— AL
DE LS ED =01 [NX—Z hE— &
fR] Lo HIRGREI kA EBER L, ETE—
LDHAI LTI LTAA L —F—Z /UL R
IR A 2 Lok > CRHEZEX A 2V T DRHK
DNV A ZIIRBNICERTHZ LN TE D,
N—A b= FOM&EM A Fig.2.112 =7,

Fig.2.1 : Schematic of Burst Mode Cavity

F.L. Pumped
Amplifier [T ——
Super-Cavity
N—Z M E—FEHWTETFE—LLFRHILTA
ENAEEH SNV ADNRTG A —X 5L T O
Tab.2.1i27R7,
Tab.2.1 : Parameters of Burst Cavity Laser Pulse
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Fig.3.1 : Beamline Layout of LUCX Accelerator
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Tab.3.1 : Parameters of Multi-bunch Electron Beam
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Fig.3.1 : Expected X-ray Energy at LUCX
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Fig.4.1 : Schematic of X-ray Detection System
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(a) Timing Scan (b) Laser Power Correlation
Fig.4.2 : Laser Compton X-ray Signal
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Fig.4.3 : Result of X-ray Energy Measurement
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