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Motivation

» Low radiation hardness of electronic components limits the application of conventional radiation detectors at high
radiation fluxes.

» Splitting the scintillation-based detector in a radiation-hard detection unit and a remote electronic signal detection
unit is visionally prospective but fails to be efficient when exploiting the conventional scintillator detector scheme
due to an inherent difficulty in focussing the radiation-induced scintillation light into a small apperture of the
lightguide to transmit the light to a remote readout electronics.

» This study was aimed at developing the remote-sensing detector of ionizing radiation based on the change in the
optical absorbance imposed by the ionizing radiation to be detected.
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Conclusions

» A novel detection system based on measuring radiation-induced optical absorption to monitor high-intensity ionizing
radiation without subjecting any irradiation-sensitive components of the system to the radiation to be detected is
designed and optimized.

»Single crystal of GAGG:Ce has been selected for the detection unit subjected to radiation and separated by optical
fibers from the probing laser and readout parts of the system.

»Due to gadolinium in the crystal composition, GAGG:Ce is favorable for the detection of high-intensity neutron fluxes.

» The capability of the system to monitor ionizing radiation and the linearity of the measured response to irradiation flux
has been demonstrated using a pulsed X-ray source.
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