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Abstract

Several accelerator facilities in KEK adopt the superconducting accelerator scheme. Currently, a combination of Nb
superconducting accelerator cavities and liquid helium as a refrigerant for cavity cooling is used. Achieving this scheme,
it is necessary to keep accelerator cavities as the superconducting state with refrigerating cycle. Precise measurement of
temperature at several points is quite important for correct operation of the refrigerating cycle. To increase the
temperature information, it could be a solution by increasing measurement points. However, assuming to use usual
resistance temperature detectors, that kind of brute force method would meet cost increasing problem and thermal
penetration problem through its metallic signal lines especially around the superconducting element regions. To
overcome above difficulties, R&D studied of a different type of thermometer made of an optical fiber with Bragg
gratings was started in KEK. In this report, the current status of the studies is reported.
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Figure 1: Optical flow through a measurement system.
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Figure 2: Spectrum of the white light source.
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Figure 3: Detected spectrum with 1040nm FBG.
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Figure 4: Detected spectrum with sequential connection.
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Figure 5: Spectrum shift by thermal effect.
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Figure 6: A schematic of direct dipping method.
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Figure 7: A result plot of the direct dipping method.
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Figure 8: A schematic of indirect cooling method.
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Figure 9: Indirection cooling results (Air).
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Figure 10: Indirection cooling results (He).
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Figure 11: Measurement results of atmospheric gas effect.
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