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INVESTIGATION OF A NON-DESTRUCTIVE BEAM MONITOR USING CHERENKOV
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Abstract

A novel method to monitor the transverse electron beam parameter has been studied, which is based on an observation
of aring image of Cherenkov radiation. When the relativistic electrons pass through a medium with a low refractive index,
Cherenkov light is emitted on a cone with sufficiently narrow angle, so that a whole ring image can be clearly observed.
This ring image of Cherenkov light has the in formation of electron bunch, therefore it can be expected to apply it to a
beam diagnostics. In this study, an application for a non-destructive beam monitor has been investigated by employing a

silica-aerogel with a hole as the Cherenkov radiator.
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Figure 1: Observed Cherenkov ring.
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Figure 2: The wave front of the electric field when an
electron pass through the vicinity of the dielectric.
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Figure 3: Virtual radiator thickness.
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Table 1: Comparison of Radiator Parameters

Previous research This research

Thickness Imm 25mm
Refractive index 1.05 1.03
Hole Nothing ¢ 10mm
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Figure 4: Outline of experiment setup.
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