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Abstract

We are developing a compact X-ray source based on laser Compton scattering (LCS) between an electron beam and
a laser pulse, which is stored in an optical cavity, at Laser Undulator Compact X-ray source (LUCX) accelerator in KEK.
The purpose is to develop a compact X-ray source that can be introduced by companies and hospitals. To generate 6-
10keV X-rays, a multi-bunch electron beam with the energy of 18-24MeV is collided with a laser pulse in a 4-mirror
planar optical cavity which is enhanced by stacking injected laser pulses. We have also taken X-ray images with the
generated X-rays by LCS. However, the X-ray intensity is still insufficient for use of X-ray imaging. Therefore, we have
continued to improve the intensity of the X-ray flux. In an electron beam, the number of bunches is extended to 1000
bunches. The beam loading, which is a problem during acceleration, is compensated by applying amplitude modulation
to input RF pulse. In the laser cavity, the stored power is limited by the damage of the mirror surface. To avoid it, the
mirrors is kept clean in installation and the laser spot size on the mirror is also extended. Recently, the repetition rate of
the beam pulse is also increased from 3.13Hz to 12.5Hz and the tuning of the electron beam and the laser cavity has been
continued accordingly.
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Figure 2: 4-mirror planar laser cavity.
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Figure 3: This picture shows the setup of X-ray detectors.
The MCP measures the intensity of X-rays. The HyPix-
3000 is an image sensor which has the active area of
77.5mm x 38.5mm and the pixel size of 100pum x 100pum.
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Figure 4: Waveform of laser macro pulse in the laser
cavity and the picture of the damaged surface of the
mirror.

HAEZ, 2T 5720 BEEF 2N —~3
Tk iE T O, KA R A TE RIS R D, 2
T— OV —H =Ry M A RXEILR LT — 5 %
TFs. BEREOE W —T 4V DITFT— 5
HEVIZLEEL TN,

NIRRT 537 — X E LT = N — NI
BL TS, IST— AL AM—/LERICIIRK T CHREICAR
V7R ERIET DA REME R DD, ZDT=DDORREL T,
KREBIERZE ) =0T —ATHEHY  IT—RAET7—
ARaLHZ NI THIV—=0 T BN EE T TS,
77— AN BZINIIT—RMIBLHEEE->TT 4V
LARIZIRY RN E X —FEIII T — EoiFENRE T &
HIENTEDLLD THD, Tz, BZEE~FIKEEICH, =
VR —NDRIY NS TIT I ETHDOER I
B, KEJEDD 100Torr FTIE 1Torr/sec LA TFD
A THIKEIIZLTVD[10],

2T — LD ARy M A RXVE U 85 O BEEEA TR L
TIETFTTWb, 37— FEDOARY A R1E, 3T =560
AU T TTa T 7 AV ae RHZETHIE
L CW%, FigureS 23T SO & &Z DIRFD AR b
AZXDOPNEMEFH FA(ERR) THD, BITEILRHITRL
72 6.8mmx2.5mm DFAR|ZL WD, 2, 37— FED
Y ARB T HZET, R TOH A RTINS LRD,
ZOELXRE L BT AZLICh R NND,

Set here

Laser spot size (20) (mm]
O = M W s v o®» N @

4

€ 5 4 3 2 -
M1 position [mm)

Figure 5: Laser spot size on the mirror as a function of the
position of the concave mirror.
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Table 1: Parameters of Electron Beam and Laser Pulse

Electron beam Laser pulse

Energy 18-24MeV 1.17eV(A: 1064nm)
Intensity 0.6nC/bunch 3.4mJ/pulse

Beam size: 6x, 6y  80um, 60um 60um, 25um

Pulse length 15ps(FWHM) 7ps(FWHM)
Number of bunch ~ 1000bunches/pulse
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Figure 6: Set up of X-ray imaging test.
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Figure 7: X-ray image of a small fish.
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Figure 8: The left graphs show the X-ray transmission of
ametal film. The right picture shows the difference picture
of capuches. It was taken by k-edge imaging.
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