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Abstract

Ultrashort pulsed electron beams can contribute to improving the time resolution of reaction analysis in applications.
At the same time, techniques for measuring the temporal profile of electrons on the picosecond and femtosecond scales
are essential for not only time-resolved measurements using electron beams but also understanding ultrafast plasma
dynamics in terms of temperature and density information. In this presentation, we report on the establishment of a single-
shot spatio-temporal measurement using electro-optic sampling for a 35 MeV electron beam, as well as the visualization
of the longitudinal electric field formed around the electron beam. The longitudinal electric field was measured by

selecting an electro-optic crystal.
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Figure 1: Single-shot and spatio-temporal measurement
system for THz electric fields around sub-picosecond
electron beams.
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Figure 2: (a) Measurement of E, (transverse electric field)
using the camera and ZnTe (110). Left and right dashed
rectangles are conditions of opposite sign for 8. The axis
of time is reversed due to a beam splitter and imaging in
the left and right patterns. Analysis results of (b) £, and (c)
E. (longitudinal electric field) using Eq. (1) and
conversions. 4z and 4y denote longitudinal and transverse
positions for the beam center, respectively. These
examples were performed at d = 45 mm.
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