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Abstract

We have been developing a compact X-ray source based on laser Compton scattering (LCS) between an electron beam
and a laser pulse stacked in an optical cavity at Laser Undulator Compact X-ray source (LUCX) accelerator in KEK. The
accelerator consists of a 3.6-cell photo-cathode rf-gun, a 12-cell standing wave accelerating tube and a 4-mirror planar
optical cavity. Our aim is to take a clear X-ray image in a shorter period of times. The target flux of X-ray is 1.7x107
photons/pulse with 10% bandwidth at present. To achieve this target, it is necessary to increase the intensity of an electron
beam to 500 nC/train with 1000 bunches at 30 MeV and the intensity of a laser pulse to 6mJ/pulse respectively. Presently,
we have achieved the generation of 24 MeV beam with total charge of 600 nC in 1000 bunches with the bunch-by-bunch
energy difference is within 1.3% peak to peak. The beam-loading has been compensated by injecting the beam before rf
power has been filled (AT method) and by modulating the amplitude of the rf pulse. On the other hand, we have obtained
the laser pulse with 750u)/pulse in the optical cavity now. In this paper, the present status and the results of beam tuning
and X-ray generation of the LUCX accelerator will be reported.
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Figure 1: This figure shows the beamline of LUCX accelerator.
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Figure 2: The cut views of a 3.6cell rf-gun(left) and a
12cell booster(right).

Table 1: Parameters of the RF-gun and the Booster

3.6cell rf-gun 12cell booster
Frequency[MHz] 2856 2856
Q-value 15000 17800
Coupling B 0.99 1.1
R/Q [] 395 420
Mode separation[MHz] 2.8 (n-2/3m) 1.0(n-10/11m)
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Figure 3: Schematic diagram of the 4-mirror planar optical
cavity.
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Figure 4: Placement of X-ray detectors.
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Figure 5: The left figure shows the bunch-by-bunch energy
when the beam-loading was compensated by AT method .
The right one shows the energy when the loading was
compensated by both AT method and amplitude
modulation.
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Figure 6: Pulse shapes of the ICT signal(blue line) and
Photo-diode signal for a UV laser pulse(red line).
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Figure 7: These graphs show stored power distribution.
The left and right graphs show stored power before and
after noise suppression respectively.
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Table 2: Parameter of Electron Beam and Laser Pulse

Electron beam Laser pulse

Energy 24MeV 1.17eV(A=1064nm)
Intensity 0.56nC/bunch 530ul/pulse

Beam size: 6x, 6y 80um, 60um 89um, 85um

Pulse width 15ps (FWHM) 7ps (FWHM)

Number of bunch 700
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Figure 8: X-ray images of chilli.
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