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Beam diagnoses for electron bunch length using spectrum analysis of multimode terahertz (THz) waves
based on coherent Cherenkov radiation have been investigated. Such THz-wave generated by an electron
beam travelling through a hollow dielectric tube can be also used for acceleration and deceleration
of charged particles. On the other hand, two synchronized electron beams called as double-decker electron
beams have been generated by a photocathode radio—frequency (RF) gun linac driven by two ultraviolet
pulses from a picosecond laser. In this study, theoretical calculation on acceleration and deceleration
of a relativistic electron beam was carried out using an electro-magnetic simulation code of OOPIC.
Acceleration and deceleration of an electron beam are useful for other schemes of beam acceleration
and increase in intensity of THz wave using electron beam, respectively, according to the law of the
conservation of energy.

In the simulation, two electron beams travel led through a hollow dielectric (fused-silica) tube, of
which inner and outer radii were 0.5 and 1 mm, respectively. The tube length was 50 mm. The pulse width
and energy of each electron beam were 200 fs and 30 MeV, respectively. Energy gain, which was difference
in energy between head and tail electron beams which travels through a free space of 50 mm, was obtained
as 0.3 MeV. Effective acceleration was 0.1 MeV. In the future, optimizations of tube and electron beam
conditions will be carried out. Experiments of beam acceleration and THz amplification will be also
performed.




