This invention discloses a hybrid multi-layer sensor (1) and methods for large fluence dosimetry and fluxmetry by using this sensor. The sensor (1) comprises scintillator sensors (2) and a photosensor (4) operating in the pulse-mode as well as in DC-mode, which is separated from the photosensor (2) by the visible spectrum filter (3) made of large conductivity Si-layer. During dosimetry and fluxmetry, the scintillator (2) and the photosensor (4) are scanned by external apparatuses - a fiber-coupled spectrophotometer (8) and the microwave needle-tip antenna connected to a microwave detection system (7). The discrimination of particle species and the particle energies is performed by correlating signals of the scintillator (2) spectrum structure and the microwave probed photoconductivity amplitude and decay lifetime, where the multi-layered scintillator (2) and the photosensor (4) act as the complementary detectors. This multi-layer sensor (1) is designed for contactless dosimetry and fluxmetry, and is complemented with reading apparatuses (7, 8, 14) and irradiation measurement methods for monitoring of harsh radiation facilities and control of mixed particle beams in nuclear reactors, in storages of nuclear fuel waste, in large particle accelerators and neutron spallators.
