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Abstract

We are conducting a beam experiment of sub-picosecond electron bunch generation at t-ACTS (test accelerator as a
coherent terahertz source), Tohoku University. In the t-ACTS, the intense coherent terahertz radiation will be generated
from an undulator and an isochronous accumulator ring via producing sub-picosecond bunches. The accelerator is
composed of a thermionic cathode rf gun, an alpha magnet and a 3 m-long accelerating structure. Velocity bunching
scheme in accelerating structure is applied to generate the short electron bunch. The thermionic rf gun consists of two
independent cavities has been developed, which is capable of manipulating the beam longitudinal phase space. To
produced femtosecond electron bunch, the longitudinal phase space distribution of the beam entering the accelerating
structure is optimized by changing the rf gun parameters. The bunch length is measured by observing an optical tradition
radiation using a streak camera. In the study of femtosecond electron bunch generation, a relation between the rf gun
parameters and the bunch length after compression was investigated. The preliminary results of experiments are described
in this report.
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Figure 1: Accelerator-based light source house (t-
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Figure 2: Equi-potential lines for the peak accelerating
field Eg = 20MV/m. Evolution of electron distributions
injected at 0 degree are plotted with colored lines.
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Figure 3: RMS bunch length via velocity bunching versus

the beam injection phase to accelerating structure. (Eg =

20MV/m) Initial electron bunch has uniform charge

distribution with = 4.273, Ap/p = 1%, At = 4ps (2ps).
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Figure 4: Simulation results for the electron distribution in
the longitudinal phase space at the position of 477mm
from the cathode for different combinations of the field
strength (left) and the phase (right).
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Figure 5: Measured momentum spectra for different
phases of ITC RF-gun. These spectra were measured in

the alpha-magnet using the movable beam slit.
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Figure 6: (Left) RF phase dependence of the beam
momentum measured at the linac downstream. (Right)
Injection phase versus the momentum of accelerated
beam (calculation).
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Figure 7: Measured time profile using streak camera.
(Left) Samples of single shot measurement. (Right) Time
profile superimposed of 30 shots.
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Figure 8: Measured bunch length plotted as a function

of injection phase.
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Figure 9: Measured bunch length versus beam injection
phase. The solid lines show the calculation results of rms
bunch length with time resolution of 0.0ps, 0.5ps, 1.0 ps.
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Figure 10: Measured slit size with a focus mode of streak
camera plotted as a function of vertical slit width.
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