Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan
PASJ2018 THP128

BFE—LOEEFIEZAL-OE—L Uk THz S OEELICBET 583

STUDY ON ENHANCEMENT OF COHERENT THZ RADIATION
USING ELECTRON BEAM TILTING

ZURE—HN, TIAVRER AN, PRZEE Y, A REA Y, Bz A, BRI — Y
Yuichi Tadenuma *#), Mari Brameld®), Yiwei Shen®, Tatsuki MurakamlA), Kazuyuki SakaueA), Masakazu Washio®

A) Research Institute for Science and Engineering, Waseda University

Abstract

The terahertz wave is located in the intermediate frequency band between radio waves and light waves, and the
development of light sources, detectors and the like is not be matured compared to those. Recently, with the development
of femtosecond laser and photoconductive switching technology, studies of terahertz wave are becoming popular, and we
propose the possibility of coherent THz radiation using the tilt control of electron beam as a new terahertz light source.
Cherenkov radiation emitted when high speed charged particles exceed the light velocity in the medium has a peak at an
angle depending on the refractive index of the medium. Coherent radiation can be realized by controlling the tilt of the
electron beam with high precision and making it coincide with this Cherenkov radiation angle. In this method, it is
necessary to investigate the relationship between the length that the electron beam moves in the medium and the number
of photons emitted per unit length, and to optimize the target medium. High intensity THz light can not be obtained by
previous research using silicon as a medium having higher density and higher refractive index. Therefore, THz light
intensity was compared by using silica aerogel as a low-density medium. In this presentation we report on the
experimental results of optimization of these target media and future prospects.
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Figure 1: Phase matching by electron beam tilting.
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Figure 2: Experimental setup of coherent terahertz
radiation using electron beam tilting.
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Figure 3: The visual comparison of target mediums
(a)Silicon (b)TOPAS (c)Silica aerogel.

Table 1: Parameters of Target Mediums

Silicon TOPAS Aerogel
Refractive index 3.40 1.52 1.03
Densi
t3y 2.33 1.02 0.10
(g/cm*)
Ratio of number
of photons per 1.61 1 0.165
unit path
Range (cm) 0.105 0.225 2.435
Ratio of number 0.749 1 178

of photons
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Figure 4: Plot of THz intensity as a function of beam angle
(a)aerogel (b)TOPAS.
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Figure 5: Plot of THz intensity as a function of bunch
charge.
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Figure 6: Schematic of range of electron beam and phase
matched THz radiation.
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Figure 7: Comparison of target form and effect to phase
matched THz radiation.
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