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Abstract

Research is being conducted for the practical application of laser plasma electron acceleration. We are developing a
linear accelerator for producing ultrashort electron bunches as an electron injector to the plasma wave in order to
investigate the characteristics of the acceleration scheme. Extremely precise timing control is required for
synchronization between electron bunch injection and plasma wave excitation because a typical plasma wavelength is
about 10 to 100 fs. An RF master oscillator that generates reference signals has been developed and its noise level has
reached -100dB/c at a sideband 10Hz point of the output frequency 5712MHz. We are currently designing an ultrafast
laser oscillator based on fiber laser technology. By modulating the cavity length and pump power of the laser oscillator,
the optical pulse train is locked in phase with an RF master oscillator within a synchronization accuracy of 10fs or less.
The output of the laser oscillator is wavelength-converted and amplified, and then supplied as seed lights for a plasma
wave excitation laser and a photocathode drive laser, and hence, the electron generation, electron injection, and plasma

wave excitation are precisely synchronized.
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Figure 1: Configuration of linac for ultra-short pulse electron generation.

WRIGEEF /¥ > F #RAZIERSSFHFE O IR

AR L7z X917 7 A= o FEiX, 10~100 fs
BETHD, -, 77 X< komBIg e85 2ze
MY A X1%10~100 ymDO A —#—Tdh 5, L= -
T, T T ASEA~DOAFE T T ORI &4
FHaHh A XE, TNOOEERETHLINEID /IS
WHLERH D, ZOXIBREFNNTEER LS T
R IWINCART 2 BRO-0, Fex 1IEE T
F RTINS O ARG G 24 2. MEER O AR
ORWEZEBLE L TV B[],

B 1R T L9, ABREMEERIL, RF < X
B — R K > THAZINDH5712 MHzD C R
F%%ERFH&@&LtV W —BRE LR RF

BTN OETEMREL00 fC. N FIE100 fsT,

2.

Figure 2: RF master oscillator.
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Figure 3: Single sideband phase noise of RF master
oscillator signals.
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Figure 5: Schematic drawing of ultrafast fiber laser
oscillator. LD: laser diode, WDM: wavelength-division
multiplexing coupler, HWP: half-wave plate, QWP:
quarter-wave plate, PBS: polarizing beam splitter, SMF:
single mode fiber, EDF erbium-doped fiber, LMA-PCF:
large mode-area photonic crystal fiber, PD: photo diode,
MO: Master oscillator. FS: fiber stretcher.
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