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Abstract

We have generated coherent Cherenkov radiation in the THz region by controlling the tilt of the electron beam.
Currently, we have developed an optical storage cavity aiming for significant intensity enhancement of the THz pulse.
Our rf gun is available for multi-bunch operation with a repetition rate of 119 MHz, and it is able to accumulate about
150 pulses. The total loss in one round trip across the cavity is the most important factor in terms of enhancement, and in
this system, the reflection and absorption losses due to the presence of medium in the cavity are significant. Considering
these losses and parameters of THz pulse and electron beam that have already been obtained experimentally , the design
of mirror has been investigated, and the maximum enhancement is expected to be more than 10 times. In this presentation,
we report the optimization of the design of the mirrors, and chambers of the optical cavity system, calculated results of

the enhancement rate and future prospects.
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Figure 1: Coherent Cherenkov radiation by electron beam
tilt control.
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Figure 2: Beamline of THz pulse generation.
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Table 1: TOPAS Parameters

Refractive index 1.53

Density 1.02 g/cm?
Reflectivity 4.39 %
Absorption coefficient 0.0019 cm™?
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Table 2: Beam Parameters

Beam size (RMS) 1.0 mm
Bunch length (RMS) 3.0ps
Repetition rate 119 MHz
Beam energy 4.7 MeV
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Figure 3: The relationship between beam angle and THz
intensity measured by QOD with 0.2, 0.3, 0.5 THz band
pass filter.
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Figure 4: The relationship between beam charge and THz
intensity. The red line is the THz signal of electron beam
with tilt. The blue line is the THz signal of electron beam
without tilt. THz signal of titled electron beam is
proportional to the square of the number of electrons
obviously.
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Figure 5: Design of optical cavity.
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Table 3: Cavity Parameters

Cavity length 1261 mm
Radius of curvature of mirror 700 mm
Diameter of mirror 800 mm

Material of mirror Au-coated mirror
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Figure 6: Calculation result of amplification when electron
beam accumulated. The red line is the incidence with
Brewster’s angle and the blue line is the vertical incidence.
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