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Abstract

At present we are conducting a beam experiment of ultra-short electron bunches generation for intense coherent
terahertz radiations at t-ACTS (test accelerator as a coherent terahertz source), Research Center of Electron Photon
Science, Tohoku University. We examined a velocity bunching method to generate short electron bunches and measured
the bunch lengths by observing an OTR (optical transition radiation) using a streak camera. We confirmed sub-picosecond
bunches. However, the measured bunch lengths were not in good agreement with ones obtained by numerical simulation.
In order to make sure the experimental apparatus, we investigated magnitudes of a time spread caused in the optical
transport. We found that arrival time spread of the OTR due to the chromatic dispersion in the air is approximately 180
fs. In addition, misalignment of the OTR source points in the transport system may significantly deteriorate the time

resolution.
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Figure 1: t-ACTS.
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Figure 2: Measured bunch lengths and result of a
numerical simulation. Red and blue points denote the
measured one with 100 ps and 50 ps ranges,
respectively. Black dots show the simulation result.
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Figure 3: OTR spectra. Red line denotes the rare OTR
spectrum. Blue line is the transported OTR spectrum
passing through a window and mirrors. Green line is the
final spectrum in which quantum efficiency of the streak
camera is taken into account.
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Figure 4: Time spectrum of the OTR transported.
Chromatic dispersion in the air is considered. Arrival
time of a light of wavelength 230 nm is zero. The
standard deviation of the arrival time distribution is
about 180 fs.
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Figure 5: Schematic transport line for a numerical lay
trace.
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Figure 6: OTR profile at the focal plane for an original
source point (red). Brue dots indicate a profile
transported from another source point misaligned by
(z,x)=(1 mm, 1 mm).
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Figure 7: Time spectra of OTR from the original source
point (left) and from the misaligned source points

(right).
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