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Abstract

Linear focal Cherenkov ring camera (LFC-camera) has been developed for longitudinal phase space measurement of
relativistic electron beam. The LFC-camera employs a thin silica aerogel with water-free hydrophobic treatment as
Cherenkov radiator in vacuum. The system requires perfect Cherenkov ring for the LFC-camera. If generated Cherenkov
ring is distorted, it may bring large uncertainties in deduced phase space distribution of electrons. In addition, since RF-
gun and accelerating structure require ultra-high vacuum around 1x10° Pa, we have to evaluate impact on the vacuum
when the beam is passing through the silica aerogel. For this reason, we have examined characteristic of Cherenkov
radiator in the test accelerator, t-ACTS. Preliminary results are described in this report.
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Figure 1: Schematic view of the measurement system
for Cherenkov light measurement. Silica aerogel
radiator is assembled on the special holder. It has
another holder with fluorescent screen for beam profile
measurement. The flat mirror with a 4mm hole along the
beam axis is installed behind Cherenkov radiator to
reflect the light. Cherenkov ring is observed on the
screen through the viewport window. This vacuum
chamber is evacuated by an ion pump together with a
large conductance duct.
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Figure 2: (upper) photograph of Cherenkov radiator (top
view). Cherenkov radiator and profile monitor are
mounted on the same holder to move on the same axis.
Those components is moved by linear manipulator with
stepper motor in vacuum. (lower) photograph of
diagnosis part of t-ACTS.
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Figure 3: Beam profile on the fluorescent screen.
Horizontal and vertical beam size were evaluated by
Gaussian fitting.

Table 1: Horizontal and Vertical Beam Size on Cherenkov
Radiator

Beam shape on Horizontal size Vertical size

Cherenkov radiator ~ [mm] [mm]

horizontally defocus 1.39 £ 0.08 0.21+0.01
transverse symmetry 0.72 + 0.04 0.51 +£0.03
horizontally focus 0.29 £ 0.01 0.70 = 0.04
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Figure 4: (upper) Cherenkov light observed on tracing
paper. Yellow rectangle area shows the region of
interest. (lower) Red dots are an intensity distribution of
the Cherenkov ring. Solid line shows a fitting result
using Gaussian function.
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Table 2: Measured Cherenkov Ring Width

Vertical size [mm] Measured Value Estimated value

on radiator [mm] [mm]

0.21£0.01 0.52+0.04 0.38+0.01
0.51+0.03 0.54+0.03 0.60 £0.04
0.70 = 0.04 0.58+0.04 0.77 £ 0.04
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Figure 5: Red dots with error bar are center of gravity at
individual ROIs. Blue line is the fitting result using a
circle equation.
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Figure 6: (upper) Vacuum history at various position in
the accelerator. (lower) Schematic view of the
evacuating system at the t-ACTS beam diagnostic part.
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