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Abstract

A pepper-pot emittance monitor (PPEM) system has been developed to obtain four-dimensional emittance data which
is necessary to the beam transport calculation for controlling the emittance shape in the low energy beam transport line
including solenoid magnets. The PPEM consists of a pepper-pot (PP) mask, a multichannel plate (MCP), a mirror, and a
CMOS camera. Each of the MCP and the camera is placed on the movable stage to change the distance between the PP
mask and the MCP. The central-hole position of the PP mask was obtained from beam images by changing the distance
between the position of the PP mask and the MCP. As a result of preliminary experiments using a 17.04 keV “He*" beam,

beam emittance was obtained from image data at about 1 Hz.
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Figure 1: Schematic layout of ion sources and these low
energy beam transport line.
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Figure 2: Schematic view of PPEM.
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Figure 3: Picture image of fluorescence screen of MCP.
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Figure 4: Image data for 4lmm of distance between PP
mask and MCP with broad beam.
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Figure 5: Distribution of fluorescence position in image
data.
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Table 1: Position of Central Hole in PP Mask and
Parameter to Convert Length Unit

Distance X Y Parameter
(mm) (mm) (mm) (pixel/mm)
61 121.3048  85.39312 8.0564
41 122.0627  84.57395 8.1897
21 122.1902  84.38468 8.2051
0 122.3242  83.22833 -
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Figure 6: Image and particle distribution in the transversal
plane of (X, Y), and the phase space of (X, X’) and (Y, Y’).
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