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The hard X-ray telescope which will be loaded into the next generation international X-ray
astronomical satellite ASTRO-H, to be launched in 2014, consists of 1,278 sheets of Pt/C
multilayer-coated thin foil mirrors which are as thin as 0.2 mm in thickness. Those thin foil
mirrors are arranged with high density between an inner and outer cylinder inside the hard
X-ray telescope housing in order to reflect X-ray accurately and make X-ray images on the
focal plane. Therefore high assembly accuracy for the hard X-ray telescope housing,
especially the inner cylinder which fixes those thin foil mirrors, is required. In this research,
ultra-precision shape measurement of the hard X-ray telescope housing with a large

ultra-precision diamond turning machine and laser displacement sensor is considered.
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Fig. 1 Structure of a grazing incidence X-ray telescope
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Fig. 2 Structure of a hard X-ray telescope housing with Pt/C multilayer-coated mirrors
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Fig. 3 Schema of the ultra-precision shape measurement and hard X-ray telescope housing structure
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Fig. 4 Overview of the ultra-precision shape measurement with large ultra-precision turning machine
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Fig. 5 Assembly accuracy of inner cylinders on the hard X-ray telescope housing
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Fig. 6 Assembly errors of inner cylinder center in X and Y axis

[Measurement length = 410 mm]
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