Development of module of thermal neutron detection with possibility of dividing electron and gamma responce.
Розробка  модуля реєстрації теплових нейтронів з можливістю розділення електронної і гама компоненти відгуку.
Петренко О.Д. (науковий керівник – Маслов М.І.)

Registration of thermal neutron fluxes is important for modern medicine, radiation dosimetry, experimental physics and many other applications. Thermal neutrons are dangerous to the human body, which causes the need for precise determination of the neutron flux intensity.
System based on the metal converters with great thermal neutron capture cross-section, which are located close to the surface of the semiconductor detector used in world scientific centers for registration of neutrons.  Such systems have shown high reliability, durability, accuracy and authenticity of the received results [1].  The basis of this work is the use planar silicon detector with high energy resolution and converter made of gadolinium that has a record capture cross section of thermal neutron [2].
With help GEANT4 [3] package there were conducted calculations of spectrum distribution of conversion electrons, which irradiated from gadolinium converter under neutron radiation in wide energy diapason. The goal of these calculations was determination of neutron energy diapason in which the best effective output of secondary irradiation can be achieved. The output efficiency of characteristic electron was calculated for the task of converter thickness optimization for different matter thicknesses. Electron penetration coefficient (the ratio of the electron number radiated from gadolinium to the full number of electron formed in gadolinium) was calculated. 
Thermal neutrons registration method that allows to share electronic and gamma response components was tested.  The essence of this method is that in isotropic field of gamma radiation (background radiation + capture gamma radiation in gadolinium converter) in both of the detector (D1, D2) the same gamma-quants spectrum gets. Gadolinium internal conversion electrons get also in detector D1, while electrons don't get in protected of polyethylene screen detector D2. This method allows receiving the spectral distribution of the conversion electrons without gamma background by comparing the readings of the two detectors.  Such a scheme will be proposed for implementation on the basis of existing planar silicon detectors with the gadolinium converter.
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