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Abstract

Innovative particle acceleration technique is laser-plasma wakefield acceleration, which has possibility to dramatically
reduce its acceleration length. The technique opens a new window of portable accelerators, as which is employed in
industry factories. Even though the technique has the great possibilities, its acceleration feature is not apparent yet.
Therefore, extremely short test electron bunches generated by a linac with several femtoseconds in rms and, X and Y
transverse sizes of ~50 um in rms to adapt the size of a laser-plasma wakefield phase space should scientifically reveal
the acceleration feature of the phase space. We are presently developing the linac to study on the feature. The linac
comprises a C-band laser triggered RF gun, a C-band 2 7 /3 mode traveling wave buncher with 24 cells to longitudinally
focus the beam and a Q triplet system to transversely focus it. An electron beam orbital-tracking simulation elucidated
the linac can realize our demand at the beam focus point of the wakefield with an operation electron charge of 100 fC and

an energy of 10 MeV.
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Figure 2: Configuration of linac.
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Table 1: Specification of Injector Linac for Laser Plasma
Wakefield Acceleration (LPA)

Item Specification
Beam Energy 10 ~20 MeV
Energy Spread 0.02 %

Beam Charge 10 ~ 1000 fC
Beam Pulse Width <10 fs (rms)
Beam Pulse Repetition <30 pps

RF Source Peak Power <50 MW

RF Pulse Width 1~4ups
Beam Emittance <4 x 10 mrad
X&Y Focal Point Beam size ~ 50 um (rms)
Focal Point Bunch Length <3 fs (rms)

The focal point means the point of the LPA.
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Figure 3: 2.6 cell RF electron gun.
Table 2: Specification of Laser Triggered RF Gun

Item Specification
Beam Energy 2 ~3 MeV
Beam Charge 10 ~ 1000 fC
Beam Pulse Width <100 fs (rms)
Beam Pulse Repetition <30 pps

RF Source Peak Power <2 MW

RF Pulse Width 1~4us
Beam Emittance ~3.5x 107 mrad
X&Y Beam size ~ 1 mm (rms)
Acceleration RF Mode e

Unloaded Q > 12,000
Shunt Impedance >90 MQ/m
Filling Time 0.28 us

Laser Pulse Width ~ 100 fs (rms)
Laser Pulse Power Il p~1ml
Laser Wave Length ~ 265 nm
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Figure 4: 2m/3 acceleration mode along traveling wave
buncher.
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Table 3: Specification of Traveling Buncher

Item Specification
Cavity Type Disk Loaded
Operation Frequency 5712 MHz, C-band
Output Beam Energy 10 ~ 20 MeV
RF Pulse Repetition <30 pps
RF Source Peak Power <30 MW
RF Pulse Width 1 ~4ups
Operation Frequency 5712 MHz, C-band
Acceleration RF Mode TMO1-Traveling Wave,
27/3
Unloaded Q > 8,000
Shunt Impedance > 55 MQ/m
Filling Time ~0.1 ps
Group Velocity v, ~0.023¢
Cumulative Phase Error <3 deg
RF Coupler J Type (Dual Feed)
1500 150
--- beam size x
— 1250} . —'— beamsizey {125 &
g - —— bunch length 3
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E g
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Figure 5: Beam envelope along linac.
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