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Abstract

In order to realize a non-destructive and fast-response beam profile monitor for stable operation of the accelerators in
the J-PARC, we have been developing a dense gas-sheet target with the aid of vacuum science and technology. After the
study with the Monte Carlo simulations of transported molecules through some kinds of tubes, the deep slit is found to
be effectual to make a gas sheet. In this report, the outline of the simulations will be shown, and the performances of the
proto-type gas sheet generator will be presented through the demonstration experiments for the electron beam detection.
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Figure 2: Density distribution function for the deep slit with the depth L=100 (mm). Dependence on the long side a is
shown in a), and the dependence on the short side b is shown in b), respectively.
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Figure 3: Contour map of the sigma (X). The X is defined
as the integration of the distribution function of n(4) with
the azimuth | /] less than 0.01.
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Figure 4: Density distribution function made of the
emitted molecules from the deep slit as a function of the
positon in the space. This figure shows the change in the
d(x,y,z) along the x axis.
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Figure 5: Density distribution function made of the
emitted molecules from the deep slit as a function of the
positon in the space. This figure shows the change in the
d(x,y,z) near the position of (80,0,0) (mm).
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Figure 6: Change in distribution function n(4) of emitted

molecules with the pressure in the slit.
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Figure 7: Proto-type gas sheet generator for electron
detection experiment.
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Figure 8: Experimental setup for the electron-beam detection with the gas sheet, The multi-channel plate (MCP) and the
fluorescent screen have the same rotational axis, which intersects the electron beam perpendicularly at a point. The gas
sheet is orthogonal to the plane formed by the electron beam and the rotational axis of the MCP. The sheet and the beam

cross each other at a 29.5° angle.
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Figure 10: Density of the gas sheet as a function of N,

pressure.
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b)

Figure 9: Photographs of the fluorescent screen during electron detection using a gas sheet. The bright spots are caused
by ions that are generated by the collision of the electron beam with the gas sheet. The electron beams have a diameter
of 0.35 mm for Fig.9a), and 2.0 mm for b), respectively. Write circle is added as the edge of the MCP.
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