Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan
PASJ2021 TUOBO2

L —4'— 75 X findfiis A5 R/ C)L R IR A D IRIR

CURRENT STATUS OF THE DEVELOPMENT OF A LINAC TO INJECT ULTRA-
SHORT PULSE ELECTRON BEAMS INTO LASER PLASMA WAKEFIELDS

AR AR — Y, BEHREIE ©, HibgRig ", BEGE Y, NGt O, KRG ©,
Wb, RS, RITHER Y
Shinich Masuda®, Takemasa Masuda®, Toshinari Tanaka®, Takeshi Sakai®, Yuya Koshiba©,
Seiya Otsuka ©, Kazuyuki Sakaue P, Noritaka Kumagai®, Yuji Otake®
AJapan Synchrotron Radiation Research Institute (JASRI)

BNihon University
©Waseda University
D'The university of Tokyo

Abstract

Laser wakefield acceleration, that traps and accelerates electrons in plasma waves excited by high-intense ultrashort
laser pulses, is expected to realize ultra-small electron accelerators. We are developing a C-band ultrashort pulse linear
accelerator (LINAC) for diagnosing the acceleration characteristics of the plasma wave by injecting an electron bunch
shorter than its wavelength (< 10 fs) and smaller than its transverse size (< 100 pm). The electron bunch should be
precisely synchronized with the laser pulse (jitter < 10 fs). The realization of the above electron bunch dimensions is in
sight by the LINAC with a photo cathode electron RF gun, a buncher acceleration tube, etc. In this accelerator, electron
bunch stability conducted by component stabilities is extremely important. A high-power test of a klystron modulator was
carried out to achieve a klystron voltage stability of 3.16 ppm at 350 kV, 4 ps width, and 30 pps output. Furthermore, in
the master oscillator that generates RF reference signals, a single sideband phase noise is -150 dBc/Hz at 10 MHz from a
carrier frequency of 5712 MHz. Both strongly supports the above-mentioned beam performance. We can surely expect
more precise synchronization (< 10 fs) than the present one by refined electron beam performance achieved by further

developments.
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Figure 2: Laser-driven photocathode electron gun.
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Figure 1: Outline of the linac with the precise synchronization between the RF and the laser pulses.
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Figure 3: Buncher acceleration tube.

Figure 4: Solenoid lens.

BIHROTITMICKRET SV L /A Faft Lo
% Fig. 4 I3 T, ZOBWAIZ, Fafvo bk
THANCHB 2 4 LB LTHH ., HADMEDR
BB Z Al U, R ICEn -7 E Otketngzm)
TOFE AL NDITIWESG ZF HH T L I IS
TW5o_ﬂ £ o T, AR THET KT

4’111/3% BIOLI vy 2562222 LT
3%, BERBRICL-o T, Hib@E) oG ERAET

% ZJ & ipﬁﬁn/u\g nf:o

RF master oscillator

Figure 5: RF master oscillator and RF cavity filter.
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Figure 6: SSB phase noise of RF master oscillator
5712MHz carrier signal.
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Figure 8: PFN charging inverter and klystron modulator
during high-power test.
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