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Abstract

We have started to study narrow-band Cherenkov diffraction radiation (NBChDR) at the test accelerator as a coherent
terahertz source (t-ACTS) at the Research Center for Electron Photon Science (ELPH), Tohoku University. Cherenkov
diffraction radiation (ChDR), which is emitted when an electron beam passes in the vicinity of a dielectric radiator.
Usually spectrum of ChDR is broadband. However, it is assumed that ChDR will be narrowed by interference effects
when a radiator with a periodic structure is used as the radiator. This NBChDR is expected to be one of candidate for
narrowband terahertz light sources. At t-ACTS, the proof of principle experiments were conducted using a high-density
polyethylene (HDPE) radiator with a period length of 0.8 mm and number of periods of 40. We observed angular
distribution and impact parameter dependence of NBChDR and confirmed that ChDR has narrowed the bandwidth by
performing spectroscopic measurements at the Cherenkov angle.
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Figure 1: Schematic view of narrow-band Cherenkov
diffraction radiation. Charged particle moves under the
dielectric radiator. Compare the ChDR emitted from P1s
and P2s as the charged particle passes from A to B of the
dielectric radiator.
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Figure 2: Cross section view of the HDPE radiator (upper)
and the HDPE Radiator (lower).

-4 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

Table 1: Design and Measured Values of HDPE Radiator

period length Cherenkov angle
Design 0.8 mm 493°
Measurement  0.816+0.002 mm  48.7 °+0.15 °
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Figure 3 © Experimental setup for Angular distribution
measurement. 6 is observation angler and h is impact
parameter (distance between the beam and the HDPE
radiator).
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Figure 4: Angular distribution for various impact
parameters from 2 mm to 0.5 mm. Dotted line indicates
the Cherenkov angle.
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Figure 5 ¢ Impact parameter dependence at 6 =50°

fitted with coupling factor K. f is the resonance frequency
obtained by fitting.
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Figure 6: Schematic view of the measurement system
using the Michelson interferometer.
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Figure 7: Interferogram of NBChDR measured by a
Michelson interferometer.

0.004

0.003

0.002

Intensity[a.u]

0.001

0.000

0 1 2 3 4
Frequency [THz]

Figure 8: Frequency spectrum of NBChDR.
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