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Abstract

Vavilov-Cherenkov diffraction radiation (ChDR) is expected to be a promising probe for non-destructive beam
monitors. However, not all the characteristics of ChDR are understood. Thus, we carried out a basic experimental study
on ChDR to develop a novel beam monitor. ChDR at a THz frequency region was produced by ultra-short electron
bunches traveling at relativistic speed through a hollow dielectric medium made of high-density polyethylene (HDPE).
We observed the angular distribution of ChDR and confirmed that its peak position corresponded to the Cherenkov angle.
The measured spectra suggested that high-frequency components of ChDR is suppressed at larger impact parameters.
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Figure 1: Cross section view of the HDPE radiator (left)
and a photo of radiator assembly (right).
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Figure 2: Schematic view of the experimental setup. The
profile monitor and the hollow radiator are arranged to
intersect at right angle along the beam axis. Thickness of
the z-cut quartz vacuum window is 4 mm, and its effective
aperture is approximately 100 in diameter. The distance
from the radiator to the detector is 104.5 mm at the
Cherenkov angle.
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Figure 3: An interferogram of CTR measured by a
Michelson interferometer (upper), and estimated frequency
spectrum (lower).
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Figure 4: Angular distribution for various impact

parameters from 5 mm to 0.5 mm. Dotted lines indicate the
Cherenkov angle.
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Figure 5: Schematic view of the measurement system
using the Michelson interferometer.
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Figure 6: Measured spectra for various impact parameters
from 0.5 mm to 1.0 mm. The high-frequency component of
ChDR is suppressed at larger impact parameters.
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