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Abstract

We have developed a compact X-ray source via inverse Compton scattering between an electron beam and a laser
pulse stacked in an optical super-cavity at Laser Undulator Compact X-ray (LUCX) accelerator in KEK. The
accelerator consists of a photo-cathode RF-gun, an S-band accelerating tube and a part of X-ray generation. In the
autumn of last year, we have succeeded in taking X-ray images of fish bone and etc. However, it had taken two hours
to get an X-ray image because of low intensity of X-ray with the number of 10 photons/train. In order to obtain a clear
X-ray image in a shorter period of time, we are planning to increase the intensity of X-ray to 450 times. To achieve this
aim, the number of electron bunches is extended to 1000 bunches/train and the stacked laser power in the optical cavity
is increased to 15 times. In order to avoid the mirror damage, the laser spot size on the mirror will be expanded by
lengthening the distance between mirrors. Moreover, the collision angle is reduced from 20° to 7.5°. By carrying out
these improvements, the expected number of X-ray photons will increase to 1.7 X 107photons/train. In this upgrade, a
3.6 cell rf-gun, a 12 cell booster and a planner type four-mirror cavity will be newly installed. In this paper, the
experimental results of X-ray imaging in last autumn and the upgrade plan of the LUCX accelerator will be reported.
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33 #¢m X33 um

Energy

Beam size at the collision
point (1)
Bunch length (FWHM) 10 ps

Bunch spacing 2.8 ns
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KEKIZH 5V —F—a 7 b VEELZ W/ NI X SR OB OBUIR E 7 v 77 L — R

KIZ500f5 & >Tna ZRHOEIZMEDICHZ,
CEMEMROFTE > TS ZIDEREAA
HWToL——HEHETHNN—2 N E—- REHHT
Bz, THHTUV—Y =T —% LA ENTE
H1=HTHAS.

M X < —FEOEEEAY 420 mm 75 1893 mm & £ <
o2 8T 35— FOL—¥—H1 X (20) Ik
1.1mm ¢ 25 2.92mm X 6.40 mm (H X V) EHEHN
15.4 512720, D5y, I 7 —REEWETTIZERE
TEANNT -z 5. o, IT—0EAZADLEID
25024V FOLOEMEHT A ZOMAEIE, FF
TO1A VFIT—TIEEBaE->TH 99.7% LA
59, ZTDHDO/NNT —10 ZERHERXTRHDERFU
ZETI Bl ThD. etk EEINAL—H—
7NV ZD T3 )VF —IEHTE X ARERFFD 15 50 6 m]/
pulse L2 b5 TETH 5.

HERETDOT7 2 A b A ZX(10)1E55 gm X 25 gm
HXV) Els->TEYD, WPCh->Tn5 ZHIFF
AIS—ZbTNICEBZIELZETALTESY. &
ENIEEIAMDSR 5N TNV B DT, RMFEOFFEELT
W5 ETE—AEDOEEAKIZ2 15 7.5 kD,
KV IEAEHEZIZIADT TS, ZRIcXY, H3/50
X SRRE OWIMMN FoAD 5. BTV — L & OFEEALE
PV - D EZE U CHET S, Rl
D2MDI T =L 3HDOMEZFETE 5 L—/—4

14 4K 7 =PRSS

%®6 L—HV—D/\FTX—-%

Wavelength 1064 nm (1.17 eV)
Intensity 6 m]/pulse

Waist size (10) 55 4m X 25 pum
Pulse length 7 ps
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B ERicH#-TkY, MRl 2HKDI Z7—IZidzh=Z
N3EDOLET KO SHHOAEFETEX HF VK
FiZ#E5. IN6xfEdsZ & TCL—Y—DALE
B TCE DI Tna, F-ERESIZIET IV
STHHRDZ ) = U FHFATELEIHIT->TEH
D, INTETFE—LEV—F—DNEEHRALTEH
DEALZENTE D, ZOHK, XHEDOESZRLND,
V=Y —ODNEZ X HICMET 5.

3.7 XH#EER

LEIDT v 77— KT X SR8 % §ijn] L5 08
450 f5Ic T A2 s HIELELTWA. BTE—L4%
1000 NV FIZT B2 ETI065, L—T =R
EMT AT —WINT 15 6%, HRAELY 75 NEIE
HIERITIE DT Z & TR 3 5D X FR5RE O8Nz i
AATWA, TREXIND XL FRIZE VYT A vo Y
Ralb—ya3rya—FKTohsCAIN (Conglomérat
d'ABEL et d'Interactions Non-linéaires) ¥ % fii - T3}
L7z, ZOFtHEICIEES, 6 ICHTCWAETE—LBX
P —HF—DNNTFG A=Y HFH LT 5.

ZOFENS XA A=V VT HOBHEERIZAS X
FET ¥ 1.7 < 107 photons/train & 72V, Z OFFD
X RO FEH T F)VF—13 15 keV, TR IIVF—IEIE 10%
(FWHM) &72%. LCS THERI N2 X T8
1.6 x 10° photons/train & 7 %. Z 3 5 O ¥ T Hid
1000 N FDRINVFNVFB/RFE—LE LV =P —Dff
RIZKVEREINAHTH A, BELIIERE LN/
2.4m MROMEIZHKELTHY, 20mm ¢ DER T Y
A= PZEDOERNZH D, K-> THELAED 4.2 mrad
PN D X f6 TR B EIC AR T 206 F8E L
155 CAIN Cat H L= XD RNV F =4 Th 5.
(2) OFENY 4.2 mrad DANIZ A D X 8D T 5 )V ¥ — 501
Thb. HiEEFEU XA X =V xRbEGE, HilT

*

—

(=]
[+2]

(1) Total

\ T - i

1F {(2) within4.2mrad
~a

Number of X-ray photons
2%

S S S S ol SN
0 2 4 6 8 10 12 14 16 18 20
X-ray energy [keV]

15 X ORI F—51.

J. Particle Accelerator Society of Japan, Vol. 9, No. 3, 2012 21



fam fF, i

10° photons O X fZRH 22 LI/ 5DT, ZD
X fERE THIUL 10 ¥ 3 v M THREATREE 72V, Hifldl
D 10000 ¥ = v EOBHEET 5 E 1/1000 12785, X5
12, EEEIS—RENEZ s X2DIF—KE LD
V=P =N/ T —FEEIZBREDKTD 5% 2DT,
COREBIZV—Y—iiEx LT 6N 5REMELDH 5.
SINHAKE LR, /A XDOMENLZELED
BCEEITNE 1V 3y FOXBRBETREYCX?
ZEBHRFTE .

4. FLDHESHE

T OWILEMES SRS AW L —Y—2
V7 X R LUCX) ZWVv—7 T3, X #
ExRET 52 LT, XVEHREGEZIIGL, 2L
THRHEICIE 1 v a vy NTXMEBEIMIRECEAZ L%
HEEE L TCWA, BIfE, s XL —¥ —tdkdE
WOT v TV —=REfT>TEY, Ty 77V =Rk
DOFEX T, A A=Y ITHOBRHIRIZAS
¥C 1.7 x 10" photons/train &725. Z DD X FED
YT 2 NVF—1315keV, T3 INVF —IEI1Z10%
(FWHM) &/5%. BFE—LDVERELE 125Hz &
4% &, 2.1 x 10° photons/sec * 10% BW & /2%, =
DX FETEIZ 2T 10 2 2 v S ORRE CRiflEl & [F
UHEE I D LD 1725,

Ty TV — RIS E— A5 A vREEBIET -
T, 3.6cell RFETFHIIBEIZA VX b= XN,
E— 2GR b17-Tna. 51% 1000 /N F DV IVFIN
YFE—-LAERTHIET. £, 12 cell 7—X ¥ —1Z
BUWERK T L, BIE, RFZ—Y V7 %D EZS
Thb. L TANI 7 —FrDCHIRE I AR ET
Thb. TNTN 2012 FRITITHEFBLE KL TETH
D, FIE—LFA UV NOWERIZ, XA XDV T
KEBRAFHOTO TECH S, HED X FE T 5% #ml
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