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Abstract. Authors offer the new type of a neutron detector – the nuclear-optical converter (NOC). Principle of detector operation lies in conversion of kinetic energy of uranium fission fragments arose from nuclear reaction into luminescent light. Such a detector has several advantages in comparison with traditional detectors based on gas discharge: absence of supply voltage on the detector, absence of long length wire lines, noiseproof transmitting of signal from a reactor core, an opportunity to split signal from detectors on different recorders without deterioration of channel reliability and integrity, an opportunity to use NOC as an element of a reactor fast acting safety system.

Neutron flux density is one of parameters of a nuclear reactor, which defines state of a reactor core and radiation environment in reactor rooms. Nowadays fission chambers are used for neutron flux monitoring on nuclear reactors [1]. Such detectors are used in a preparatory mode of reactor startup to monitor reactivity and starting power. They are also used in systems of neutron flux monitoring during operation on full-power. Disadvantages of fission chambers are necessity to ensure power supply in irradiation areas and long length wire lines between fission chambers and measuring equipment where noise signal are generate as a results of radiation and electromagnetic action.

Investigations on spectral-luminescent characteristics of different media excited by uranium fission fragments have been carried out in VNIIEF during approximately last 30 years within the bounds of study of nuclear pumped lasers [2]. Results of these investigations allow making a proposition about an opportunity of development of a new type of a neutron detector – a nuclear-optical converter (NOC). Principle of detector (fig.1) operation lies in conversion of kinetic energy of uranium fission fragments arose from nuclear reaction: 235U + n ( fission fragments + 170 MeV into luminescent light. Light with help of a fiber is transported through reactor biological shielding to optical detector. Noble gases and their mixtures having high resistance to nuclear radiation are proposed to use as a working medium.

[image: image1.wmf]
1 - detector body; 2 – gas medium; 3 - fission fragment source; 4 - fiber; 5 - filter; 6 - photodetector; 7 - wide-range system of neutron flux measuring; 8 – fill nipple.
Fig. 1. Structural layout of detector based on NOC

Direct monotone dependence of luminescence power on neutron flux in the range of 108-1016 cm-2(s-1was proved in numerous experiments carried out on nuclear installations of VNIIEF.

During development of the neutron detector based on NOC there were solved several problems: selection of the working medium having luminescence efficiency dependence on neutron flux close to linear one, development of manufacturing methods of thin-film uranium layers, selection of fibers to transport luminescent light through reactor biological shielding with minimal loss.

Preliminary investigations proved that it is possible to develop neutron detectors based on NOC.

Such a detector has several advantages in comparison with traditional detectors based on gas discharge: absence of supply voltage on the detector, absence of and long length wire lines, noiseproof transmitting of signal from a reactor core, an opportunity to split signal from detectors on different recorders without deterioration of channel reliability and integrity, an opportunity to use NOC as an element of a reactor fast acting safety system.

The neutron detector prototype used in our experiments showed its operability in a wide range of measured neutron flux densities.

Gas NOC can operate as nuclear particle detectors in different modes: the pulse counting mode, when flux density of detecting particles is proportional to pulse frequency of the photoreceiving device of the detector; the mode of quasicontinuous radioluminescence and the lasing mode, when power of luminescence and lasing linearly depends on power of energy deposition in gas and neutron flux density.
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