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Abstract

A test accelerator as a coherent terahertz source (t-ACTS) has been under development at Tohoku University, in which
an intense coherent terahertz (THz) radiation is generated from an extremely short electron bunch. An injector of t-ACTS
is consisted of a thermionic RF gun, an alpha-magnet as an energy filter, and a 3m-long travelling wave accelerating
structure. A velocity bunching scheme is employed for the production of short electron bunches. According to a numerical
simulation, ~100 fs bunch can be produced by using the t-ACTS accelerator configuration. An experiment of short bunch
production has been carried out and the bunch length was measured with a streak camera by measuring optical transition
radiation from the electron bunch. We have succeeded in producing a sub-picosecond electron bunch, however a time
resolution of the measurement was approximately 400 fs. To improve the time resolution, we performed a modification
of the optical transport line of OTR for the measurement of streak camera with the fast range and the optical system was
evaluated by ray tracing. The time resolution of the measurement system and measurement results are described in this

paper.
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Figure 1: Schematic transport line for a numerical ray
trace.
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Figure 2: OTR spectra. The red line denotes a spectrum
of a photon number of OTR per unit wavelength. The
blue line is the spectrum of the photon number of OTR
transported passing through a window and mirrors. The
green line is the spectrum of the photoelectron number
emitted from a photocathode of a streak camera.
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Figure 3: Calculation results by the ray trace in which
chromatic dispersion is not taken into account. (A) An
OTR profile at the observation plane. (B) An arrival
time distribution at the observation plane (the minimum
arrival time is normalized to zero).
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Figure 4: Calculation results by the ray trace in which

chromatic dispersion is taken into account. (A) An OTR

profile at the observation plane. (B) An arrival time

distribution at the observation plane (the minimum

arrival time is normalized to zero).
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Figure 5: Typical one shot time profiles measured by the
streak camera. Red dots show measured signals and blue
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lines are Gaussian fitting curves.
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Figure 6: Time profiles obtained by adding up time
profiles of 30 shots. Red dots show measured signals
and blue lines are Gaussian fitting curves.
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