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Abstract

The THz wave refers to an electromagnetic wave in an intermediate frequency band between radio waves and light
waves, and is characterized by fingerprint spectrum, substance permeability, low energy. Although various applications
are expected from these characteristics, the present condition is that the performance of a detector or a light source is
inferior to other frequency bands. For this reason, Washio Lab has conducted experiments to generate THz waves with
an electron beam using an accelerator system. Irradiating the medium with an electron beam generates THz waves by
Cherenkov radiation. Since this radiation angle is determined from the refractive index of the medium, a coherent THz
wave can be obtained by giving an appropriate tilt to the electron beam. In this study, we will consider the generation of
quasi-monochromatic THz waves using a spatially modulated electron beam. When the multi slit is inserted into the beam
line, the electron beam can be spatially modulated in a comb shape. At this time, since the THz wave is generated from
each comb-like electron of the space modulation electron beam, only the intensity of the wave having the wavelength
which is in the interval of the comb-like electron beam increases. Therefore, by changing the slit width, it is possible to
intensify waves of any wavelength. This time, THz waves were generated using multi-slits having different slit widths,
and comparisons were made by measuring the intensity for each frequency using a band pass filter. In this presentation,
we will report on the relationship between the spacing of the spatially modulated electron beam and the corresponding
frequency and the future prospect.
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Figure 1: Principle of coherent Cherenkov radiation.
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Figure 2: Experimental setup.
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Figure 3: The appearance of TOPAS.
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Figure 4: Quasi-monochromatic coherent Cherenkov
radiation using spatially modulated electron beam.
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Figure 5: The schematic of spatially modulated electron
beam.
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Figure 6: The schematic of spatially modulated electron
beam in medium.
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Table 1: The Parameters of The Used Slit (mm)
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Figure 7: Profiles of spatially modulated electron beam.
(left: 0.2THz_slit, right:0.3THz slit  solenoid:100A).
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Figure 8: Relationship between beam tilt angle and
radiation intensity. (left: 0.2THz_slit, right:0.3THz_slit).
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Figure 9: Relationship between beam tilt angle and
radiation intensity. (no slit).
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Figure 10: Relationship between the current value of the
solenoid coil and the radiation intensity and the
corresponding frequency. (0.2THz_slit).
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Figure 11: Relationship between the current value of the
solenoid coil and the radiation intensity and the
corresponding frequency. (0.3THz_slit).
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