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Abstract

We have been developing a non-destructive beam profile monitor using a gas sheet for a high intensity ion beam ac-
celerator. The monitor detects a charged particles/photons produced by a beam-gas interaction. A sensitivity distribution
determined by the gas density distribution and the detection efficiency is necessary for reconstructing the beam profile
from the signal measured by the monitor. A method of the relative-sensitivity distribution measurement of a gas sheet
monitor was developed using a narrow electron beam that simulates the target proton beam. By scanning the position of
the electron beam, local light emission intensity due to the gas sheet injection was calibrated as a function of position. In
this paper, the details of the method and the distribution measurement results are reported.
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Figure 1: A schematic diagram of a gas sheet monitor.
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Figure 2: The principle of relative-sensitivity distribution
measurement. (a) describes side view and (b) describes top
view.
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Figure 3: The gas sheet monitor system. (a) describes front view and (b) describes side view.
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Figure 4: A schematic diagram of the cover chamber and
the gas sheet generator.
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Figure 5: The projected spatial profiles of the electron
beam.
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Figure 6: An example of the captured photo. The white
part describes photon signal.
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Figure 7: An example of the detection efficiency distri-
bution along z axis. The electron gun position (z,y) =
(0,0).
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Figure 8: The relative-sensitivity distributions in two di-
mensions of (a) x-z plane and (b) y-z plane.
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