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Abstract (F57E)

We strive to develop a 3D coordinate measuring machine, which can measure the inner shape of an accelerator cavity
with a complex shape without contact. Currently, the ILC (International Linear Collider) project is progressing through
international collaboration. The major goal of ILC is to produce and investigate Higgs bosons. ILC consists of two
linear accelerators facing each other, and will hurl some 10 billion electrons and positrons toward each other at nearly
the speed of light !'!. The cavity is an important component to accelerate particles to near light speed. A cavity’s inner
3D shape influences the accelerating performance. Therefore, it is important to measure the inner 3D shape of a cavity.
However, it is difficult to measure the inner shape of cavities with complex shapes. We are developing a highly
accurate, inner shape measuring machine using triangulation method.
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Fig. 1. Seamless three—cel cavities made by necking an‘d
hydroforming (test modules made of copper).
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Fig. 2. Development Plan (Red: laser, Blue: camera)
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Fig. 5. Parameters to be considered.

)' T

Rr—— R

Fig. 7. Calibration Result: Raw data (Left) and
reconstructed data (Middle) and Measurement
result(Right)
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Fig. 8. Left: One-cell easuring machine (Left)
Measuring Head (Top: bare, Bottom: with ND filter and
light shielding cover).
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Fig. 9. Seamless cavity (Nb/Cu clad) left: inside of the
cavity
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Fig. 11. Reliability map (Blue: d < 0.2mm,
Green: 0.2mm < d < 0.4mm, Yellow: 0.4mm<d,
Red: One-side Measured, Null: Failed to measure)
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