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Abstract

Recent developments of THz light source have brought significant advances in material diagnostics. Especially, the
high-bright THz radiation plays a crucial role in understanding the transformation property of material. The oscillator
free electron laser (FEL) with a middle-range linear accelerator has a great potential to generate such the bright light
source at reasonable cost. Hence we expect the acceleration of further developments of material science and related
subjects through THz spectroscopy. We illustrate a simulation for pre-bunching of electron beam by a combination of
velocity bunching along three travelling wave accelerator cavities at Nihon University. When a pre-bunched electron
beam enters the oscillator FEL, the coherent bright radiation is generated and further amplified by the resonator mirrors.
Since we expect the electron energy to be less than 25 MeV, it is necessary to simulate and optimize the combination
of velocity bunching including the space-charge effect. In this presentation, we focus on the optimization of velocity
bunching, and discuss the other possibilities of pre-bunching.
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Figure 2: The phase scan of one TW cavity against bunch
length (blue, solid) and mean energy (red, dashed) with the
peak gradient 7 MV/m.

% [2], LEBRA TlX Fig.1 ® & 5z, JEE DRI T
DNV F ¥ — NUFryr—D0REINTVWEDTH D
. ASTRA IZB T 2HETEDY I 2L — a3 »TIEA
MR ELGZ2EH 26D UK S ZeRNTEF, AN
VF X —IENGERUBRB SN FEIEB L DIZEEE N
T EAMRREE 3o TV, TDA, A%
RKIZBWTIE, N Fy—BTHIZhRoZEB R T
DAERIE L. TIH 5 4m EITREIZBIT S 1 NV
FORFHIEDEEZIT D,

TUNVF ¥ — NUFyr—iZLo>TNVFA, fhE
MTHONIEDRF AL LT Tablel D/NT A —X—%
IRET B, N F ¥ —HNTORFIEND ZMZ 5728
5MeV £ THHEZTWV, BETHLOTHKEMETZI v
XY AFBNELS B WBIETHE L Uz, 72, F
Z B IEE O IE AR 7MV/m &35, —D2HDMN
HEETINVFy—, NUFy—IZBELZ 71 A
ravhrSsRNT =ML TE Y, RAEOHSK LT
NYF Y — NFY =+ T —% ANb7=DIT
i, — DO HOINEEIZE 7 MV/m F&JE O INE A El % %
ZABDREY LB,

Table 1: A Set of Parameters for Electron Initial Distribution
after the Buncher.
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Figure 3: The gradient scan for minimum bunch length
(blue circle) and its mean energy (red triangle). The phase
scan is performed, given each gradient.
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Figure 4: An example of particle tracking data of bunch
length o, (blue, solid) and mean energy (read, dashed) at
each 7 MV/m gradient. The bunching factor reaches 0.35
at 16 m from the virtual initial point.
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Figure 5: An example of particle tracking data of bunch

size 0, (blue, yellow, solid) and energy spread (read,

dashed) at each 7 MV/m gradient.
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Figure 6: Another example of particle tracking data of
bunch length o, (blue, solid) and mean energy (read,
dashed) at 7, 3, 3 MV/m gradients respectively. The bunch-
ing factor reaches 0.62 at 16 m from the virtual initial
point.
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Figure 7: Another example of particle tracking data of

bunch size o, , (blue, yellow, solid) and energy spread

(read, dashed) at 7, 3, 3 MV/m gradient respectively.
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