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Abstract

We strive to develop a 3D coordinate measuring machine, which can measure the shape of parts of accelerator cavity
with without contact and rapidly. 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 shape of the parts of a cavity.
We are developing a highly accurate and non-contact shape measuring machine using triangulation method.
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Figure 3 Deformation in process
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Figure 5 Line Laser Image

Figure 6 2D Profile

Figure 7 Comparison of Measured shape and design
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Figure 8 3D Shape of a Half Cell
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Figure 9 Measurement Result
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Table 1 Improvement of components
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Figure 11 Measuring System (After Improvement)
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Figure 10 Improved Data
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Figure A Dark Image and Bright Image
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Figure 12 Region extraction from the Bright Image

Figure 13 Extracted Center Line (from Dark Image)
Blue : Center Line Red : Profiling Direction
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Figure 14 Extracted Center Line (from Bright Image)
Blue : Center Line Red : Profiling Direction
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Figure 15 2D Profile
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Figure 16 3D Measurement Data
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