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Abstract

We have developed a compact X-ray source via inverse Compton scattering between multi-bunch electron beam and
a laser pulse stacked in an optical cavity at Laser Undulator Compact X-ray (LUCX) accelerator in KEK. Since the
autumn of 2011, we have begun X-ray imaging test. In the beginning, it had taken two hours to get an X-ray image
because of low intensity of X-ray with 10* photons/pulse. To obtain a clear X-ray image in a shorter period of times, we
have upgraded the accelerator, which consists of a 3.6 cell photo-cathode rf-gun, a 12cell standing wave accelerating
structure and a 4-mirror planar optical cavity. The expected number of X-ray after upgrade is 1.7x10” photons/pulse
with 10% bandwidth. To achieve this target, it is necessary to increase the intensity of an electron beam to 500nC/pulse
with 1000 bunches at 30 MeV. We have already started the multi-bunch beam generation and X-ray imaging test after
upgrade. The accelerator produces 24 MeV beam with the total charge of 380nC in 300 bunches per pulse now. The
aging process is also continued to increase energy and intensity. In this paper, the present status and the results of beam
tuning of LUCX accelerator will be reported.
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Figure 1: This figure shows the beamline of LUCX accelerator.
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Table 1: Parameter of 3.6c¢ell rf-gun

Frequency ( 7 -mode) 2856 MHz
Qvalue 15000
Coupling B 0.99

R/Q 395Q
Mode separation (n-27/3) 2.8 MHz

Figure 2: The cut view and the picture of 3.6c¢ell rf-
gun.
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Table 2 : Parameter of 12cell booster

Frequency (n-mode) 2856 MHz
Qvalue 17800
Coupling B 1.1

Mode separation (n-10m/11) 1 MHz
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Waveguide

Figure 3: The cut view and the picture of 12cell
booster.

24 L—P—<AZ— AT L

ZoMmEm T, REHOE—Fr Yy 7 L —
P —RIEmE RHEEEL LRz DL —F—~
AH = AT KB E AN LTV, L— R
RTCITIE A MR T 5720, HEBEL L TH
A— MVELF 38R 415, Signal Generator(S.G.)D
RF &L LoGa, MRS Z L2
Z T RF ERIcbAisEsr iz, 74—F
Ny I REHELSEERRLETCH-T2, RL—H%—
~ AH = AT LTI, b— IR BRI E BRI
NEDLEDLOT, NIHIEROBIELEMHEITIESE 2
ELTW?,

3. E—LRAEOHK

31 AT ANUTEE—LER

BT —2A1% 357 MHz (2.8 ns [HFRE) O L
BUETAER L, =7 a2 2 H 70 5K 300 N2
FOE—LEARLTND, BUEDEE TIE 24MeV,

300bunches/pulse, 380nC/pulse(1.26nC/bunch) 35 X TV
28MeV, 200bunches/pulse, 250nC/pulse(1.25nC/bunch)
TOERZIT>TND, TRAXF=RmEmE T
B D DX, N FEEHERLT 29I RE /LR
MEZRIZTEHELLT D RU—% RIFIc<
WiehTh 5,

Figure 4 (I~ VT R FE—LDE N T DT R
X —THY ., (AL 24MeV, 300 /N> FiElx, (B)i
28MeV, 200 /N> FHIRDRFORER R TH D, Zh
IR BRAA DO TR O E— AR L B RE S &
HLTWD, BE—AMEITRF EMBEO Beam
Position Monitor(BPM) THIE L, & DfE S IEEN 5
FNCTFTOMBEZHHL THD,

(A) 245 [
24.4 |-
24.2 Fs-¥ A

24 _
238 |

Q 50 100 150 200 250 300

[B) 284 [

0 50 100 150 200 250 300
Number of bunches

Figure 4:These graphs show the energy of multi-bunch
beam and the current transformer waveform.

(A): 380nC/pulse with 300bunches at 24MeV.

(B): 250nC/pulse with 200bunches at 28MeV.
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Figure 5: The left picture is the beam profile at the
collision point. The right graph shows the result of
emittance measurement.
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Figure 6: These graphs show the result of energy and
energy spread measurement.
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Figure 7: This graph shows the dark current from

12cell booster.
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