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Abstract

Gunma University Heavy Ion Medical Center (GHMC) uses a 10 GHz ECR ion source, KeiGM, which extracts about
200 pA of C* at extraction voltage of 30 kV. An ion source test stand, which is the same desingn as KeiGM, is also
installed as a spare unit and for research and development. The test stand is already equipped with a wire-slit type
emittance monitor as a beam diagnostic device, but it has problems of time-consuming measurement and small phase
space that can be measured. To solve these problems, a pepper pot emittance monitor (PPEM) was installed. PPEM
utilizes the fluorescent from MCP which detect the beam from the pepper-pot mask. The measurement method was
established by optimizing the background removal method through comparison with conventional emittance monitor.
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Figure 1: Schematic picture of ion source test-stand. (a
KeiGM2 ion source, (b einzel lens, (c 90" bending magnet,
(d slit and Faraday cup, (e 3 electrostatic Q lenses, (f wire
slit emittance monitor, (g pepper-pot emittance monitor.
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Figure 2: Schematic drawing of pepper-pot emittance
monitor. The ion beam comes from left side. Whether the
beam pass or not at each hole of the pepper-pot mask
shows the beam position the spread of the beam from each
hole shows the beam spread. Observing the fluorescent
light from MCP monitor, the phase space distribution of
the beam is reconstructed.
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Figure 3: The picture of pepper-pot emittance monitor and
schematic view of total system.
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Figure 4: Fluorescence of MCP monitor by Ar*" beam

captured by the CMOS camera.
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Figure 5: (a The phase space plot took by wire-slit
emittance monitor and (b pepper-pot emittance monitor of
190 pA Ar** ion beam.
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Figure 6: The phase space plot of 6 particles detected by
wire-slit emittance monitor. The right picture shows the
phase space progressed by drift space between two
emittance monitors.
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