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Abstract

At the test accelerator t-ACTS in the Research Center for Accelerator and Radioisotope Science, Tohoku University,
we are conducting experimental research in coherent Smith-Purcell radiation (CSPR) in the terahertz region and its
application to bunch length monitors using extremely short electron bunches with bunch lengths of less than 100 fs. A
calculation model called the surface current model has been widely used to calculate the intensity distribution of this
CSPR. However, in our previous measurements, measured results showed different behavior than simple surface current
model calculations. To address this issue, we considered modifying the model by considering the shading effect due to
the structure of the grating. When the shading effect is included to conventional surface current model, the polarization,
azimuthal distribution, and differences between SPR intensities from gratings with different blaze angles are different
from the calculated by conventional model. We performed calculations for the presence or absence of shading effects and

compared them with measured data.
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Figure 1: Schematic diagram of shading effect.
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Figure 2: Comparison of calculation results for different blaze angles a=6 deg and a=12 deg (a) without shading

effect (b) with shading effect.
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Table 1: Beam Parameters

macro-pulse duration ~2.0 ps

Number of bunches ~5700 (per macro-pulse)
Beam energy 22 MeV

Beam emittance ~3 mmm mrad

Bunch charge 3~10pC

Bunch length (o) 80~100 fs

TUE S RHDOHFEIET 5, BLHIFAEE =60 FEL 90 FEZ
BOWTIAY T VYR 45 3 SRS S mEHEE1T
STz, WEREHRE Fig 3 (ORI, MR IR 2MEE
AEPRHTHHZEERLTND, P IRIEDIRERL,

S ARIEDFREEA [ LT L Z ) ERE RO TREE 11X
I,—1 L,+1
=2 _—cos(26,) + 2—= )
Thobahbd, —F . mtEplx
0.5 T T T T T T T
(b) ——90 deg
0.4 4
~ 4F~\ / %\\ F—60 deg
2 03 ]
2
5 02 i
g
0.1 4
0 4
0 3590 135 180 225 270 315 360

Rotation angle 6r [deg]

Figure 3: Polarization angle dependence of measured light intensity for blaze angle a=6 deg (a), and a=12 deg (b).
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Figure 4: Results of azimuthal distribution at § =90 deg(a), & =60 deg(b).
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Figure 5: Comparison of measured and calculated values.
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Figure 6: Comparison of calculated and measured values
for different blaze angles normalized with data of
6=60 degrees a=6 degrees.
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