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Abstract

Cherenkov radiation when electron beam passes vicinity the dielectric material, will offer non-destructive beam
diagnostics for Laser plasma accelerators. A basic experimental study on Cherenkov radiation for developing a novel
beam position monitor has been conducted at test accelerator facility, t-ACTS. We measured the intensity distribution of
Cerenkov radiation with respect to the beam position. If the azimuth distribution of Cherenkov light from hollow dielectric
is measured, we can derive the beam position from a coupling factor. The position resolution in this beam monitor was
estimated. If the beam size is small enough compared to the radius of the hollow dielectric medium, the position resolution

in this system is less than 5 pm.
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Figure 1: Solid lines show the variation of Coupling factor
(K) for different wavelength. The distance from beam to
dielectric medium is set to 2.5 mm.
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Figure 2: Left schematic view indicates the positional
relationship between the beam and the hollow dielectric
medium. Blue dot indicates the beam position. Right plot
shows the variation of coupling factor for different distance
from the beam to the dielectric medium at 6y= 110 degree.
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Figure 3: The position resolution for different beam size.
An error bar represents the typical standard deviation of the
fitting results.
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Figure 4: Beam position dependence of the radiation
intensity. The beam was steered to -1.05, -1.65 mm (left)
and +1.35, +1.85 mm (right). An error bar represents the
typical standard deviation of the measured signal
amplitude from a Pyroelectric detector.
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