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Abstract

With the progress in the generation of high-energy and multi-cycle THz pulses, the acceleration and manipulation
of high-energy electron beams by electromagnetic fields in the THz band are expected to be developed. In preparation
for the use of a dielectric-loaded waveguide (DLW) as a deflector in the THz band, analytical solutions for the shunt
impedance and group velocity of deflecting mode are calculated. By calculating the contribution of self-wakefield by
adding up the higher-order modes, we investigate the effect of the wakefield in the DLW for very short bunches of a
few fs. A DLW with design frequency of 0.2 THz has been constructed and tested for bunch length measurements as a
Passive Streaker in the C sector in KEK linac. The correlation between the bunch length and the kick angle is observed.
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2. DESIGN OF THE DLW FOR THZ DE-
FLECTOR
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Figure 2: The Au coating to the DLW done at COI facility
in KEK. The upper three tubes are before coating, while
lower three tubes are after coating.

3. WAKEFIELD CALCULATION
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Figure 3: The fraction of the momentum kick from the
wakefield to the one from the RF at the bunch tail 7 = —1
for @ = 1 [pC] in terms of . The orange lines denote the
result of & = 0.3 [mm], and the yellow lines denote the
result of @ = 0.4 [mm], and the green lines denote the
result of & = 0.5 [mm)]. The solid lines denote the result
of ro = 0.1 [mm)], and the dashed lines denote the result of
ro = 0.2 [mm].
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Figure 5: The fraction of translated charge.
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Figure 7: The shifted and normalized vertical posi-
tion.
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5. DISCUSSION AND CONCLUSION
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Table 2: Amount of charge before transmission and maximum transmission when the beam of the KEK injector is passed

through a DLW with a beam hole radius of ¢ = 0.5 [mm].
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