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Abstract

At the Gunma University Heavy Ion Medical Center (GHMC), the 10 GHz ECR ion source “KeiGM” is used as the
ion source for carbon ion therapy. An ion source test stand of the same type has been installed both as a spare and for
research and development purposes. In 2022, a pepper-pot emittance monitor was installed on the test stand to shorten
the emittance measurement time. The pepper-pot emittance monitor measures emittance by observing ions that have
passed through a pepper-pot mask. These ions strike a microchannel plate (MCP), producing secondary electrons that are
amplified and then converted into light on a fluorescent screen, which is recorded by a camera. In this study, emittance
was measured for each charge state of ions such as C, Ne, and Ar.
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Table 1: Parameters of the Ion Source

RF frequency 10 GHz

Max RF power 550 W

Gas CH4, He, N2, 02, Ne, Ar, Kr, Xe
etc.

Extraction voltage Max. 30 kV

Table 2: Parameters of the Pepper-pot Emittance Monitor

MCP Hamamatsu Photonics F2226-24P-

Y003 (77 mm)
MCP -0.90 kV,

Fluorescence screen 0.71 kV

Typical Applied Voltage

Pepper-pot mask A 50 um nickel plate with 100 pm
holes spaced at 3-mm intervals

Camera DMK33UX252 1/1.8” CMOS
2048x1536 120 fps

Lens Focal length 25 mm, F1.8
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Figure 1: A stage with an MCP, a pepper-pot, and a mirror.
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Figure 2: Emittance for each charge state of the elements

(aNeon, (b Carbon and (c Argon. Beam current was shown
in electric pA.
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