Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 WEOI02

OE—L R EBRMEHZEBDTINIVLYES O RME - ZE/M 92 Hm0AIE

SPATIO-TEMPORAL MEASUREMENT OF TERAHERTZ ELECTRIC FIELD FROM
COHERENT TRANSITION RADIATION

B MV, R ERE Y, R
Koichi Kan *?, Jinfeng Yang", Masao Gohdo™" ¥, Yoichi Yoshida"
VISIR, Osaka University
¥ Graduate School of Engineering, Osaka City University

Abstract

Generation of femtosecond electron bunches has been investigated for a light source based on electron bunches and
improvement of time resolution in time-resolved measurements. In this study, spatio-temporal measurement of terahertz
(THz) electric field from coherent radiation (CTR) was conducted. Transvers electric field was measured by a
photoconductive antenna (PCA) with radial microstructures. The PCA driven by a femtosecond laser was moved for
spatial resolution of CTR measurement. An optical delay for the femtosecond laser enabled temporal resolution. Weak
THz electric field was observed near the center of the optical axis of the CTR using imaging optics.
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Figure 1: (a) Schematic diagram of measurement of CTR
using the PCA. Gray areas denote bases of stages. Double
arrows are moving directions. (b) A picture of
measurement system.
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Figure 2: (a) Signals from the PCA for +6, 0, and -6 mm

horizontal positions. (b) Signal intensity of peak-to-peak as
a function of the horizontal position.
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Figure 3: (a) Signals from the PCA and (b) interferometer
for 390, 170, and 60 pC bunch charges. Factors and offsets
were adjusted. (c) Normalized signal intensity of peak-to-
peak from the PCA and interferometer as a function of the
horizontal position.
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