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Abstract

The beam profile monitor is needed for measuring one of the beam parameters of high intensity accelerator to
avoid radioactivating the systems. A monitor with sheet-shaped gas can measure the beam profile nondestructively in
two dimensions. One of issures to introduce the monitor in accelerator is that the gas distribution is not homogeneity.
Obtaining correct beam profile data needs gas distribution. The device to measuring gas distribution in three dimensions
is developing. When an electron beam pass through the gas sheet, the gas molecule is ionized and ions are produced.
Electric field guides the ions to a micro channel plate(MCP) that increases intensity of signal. A phosphor detects the
electrons emitted from MCP. Finally, the image in the phosphor is taken photo that has one-dimensional distribution data.
The three dimensional distribution data are obtained by moving gas sheet in two dimensions. In this paper, the details of
this device and the region that the device can measure distribution are reported.
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Figure 1: The schematic diagram of the beam profile mon-
itor with sheet-shaped gas.
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Figure 2: The schematic diagram of the gas distribution
measurement system.
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Figure 3: The obtained data and the processing way of the
data to gas distribution.
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Figure 4: The obtained data and the processing way of the
data to gas distribution.
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Figure 5: The model of gas sheet slit and MCP geometry.
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(a) potential (Xc = 0)

(b) potential (Xc = 0.6D)

(c) potential (Xc = 0.8D)
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Figure 6: The example of potential and electric field geometry at Xc = 0, 0.6D, and 0.8D. The ion and electron beam

trajectories with those geometry.

E 2 E 10

£ xe-0 |E g Xe=0iD
S0 CEEEES S o ————
'z -1 z -5

o2 =10

> 4 -2 0 2 4> -10 0 10

X position [mm] X position [mm]
(a) (b)

Figure 7: The ion detection distribution on MCP at Xc =0
and Xc =0.8D.
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Figure 8: The histogram of Figure 9 against x axis.
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Figure 9: The detection error against moving gas sheet slit
along x and y axes at Tgj;; = 0.2D.
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Figure 10: The characteristics of errors as function of the
slit center position.
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Figure 11: The expand graph of Figure 10.
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