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A Proton Beam Shaping using an Extreme Aspect Ratio Micro-hole
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EDM is the manufacturing process that uses the thermal energy to machine electrically
conductive part. Despite a lot of research has been conducted for decades, the best aspect ratio
of the micro hole using micro-EDM has not been over 30, yet. In the present study, new
fabrication scheme was introduced to increase the aspect ratio of micro hole dramatically. Micro
holes with less than 10 aspect ratio were aligned and welded together to manufacture a micro
hole with extreme aspect ratio. Alignment of the micro hole with over 380 aspect ratio was
conducted by the home-made apparatus installed with microscope and laser beam. The micro
hole with extreme aspect ratio was used to shape pencil beam from proton beam generated from
MC-50 cyclotron. The pencil beam was utilized to machine test specimen whose result was
compared with GEANT4 computer simulation. It was shown that the experimental and simulation
result were closer as the aspect ratio of the micro hole was bigger.

Key Words: Extreme Aspect Ratio (SCHAM ZH[), Micro-hole (AI0|3Z £), Laser Beam (& O0|X &), Alignment
Mechanism (d& M 7{L| &), Proton Beam Shaping (¥4 At & £H)
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Fig. 3 Micro-hole with 60 aspect ratio aligned using laser

beam
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Fig. 4 Schematics of micro-hole alignment system using

laser and microscope
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Fig. 5 Schematics of welded micro-hole and photos of
welded side view of steel plates
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Table 1 Confidence level of simulated result to
experimental result according to No. of plates

No. of plate | P value 95% Confidence (p>0.05)
1 0.0000 Different
10 0.0002 Different
20 0.2000 Identical
30 0.1224 Identical

Analysis of Analysis of
experimental result simulation result

L Comparison of experimental and simulation result

Fig. 11 User interface of home-made software for the
comparison of simulation and experimental

result
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