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In this study, two PCALs (photon-pressure calibrator for gravitational wave
signals) for KAGRA, which are higher performance versions of the LIGO PCAL, were developed through
international collaboration with the United States and Taiwan, and gravitational wave signal
calibration was performed at KAGRA. In addition, the co-Pl in the University of Toyama developed a
calibration system for absolute laser power, which is important for PCAL, and the PCAL laser power
was calibrated periodically to improve the reliability of the calibrator accuracy. Using the
developed PCALs, we performed signal calibration of KAGRA in 03GK, the first full-scale observation
of KAGRA, and achieved a final signal calibration accuracy of 10%. This value includes the
indeterminacy of the main interferometer transfer-function. After that, further noise reduction of
PCALs wer performed, and the target accuracy of PCALs of less than 3% was achieved for the 04
observation.
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