Measurement of differential and total scattering cross sections of 14.1 MeV neutrons on carbon nuclei: methodological aspects and results
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This work was devoted to the investigation of differential and integral cross sections for elastic and inelastic neutron scattering on carbon nuclei at an energy of 14.1 MeV. Differential data were obtained for the 12C(n,n0,1,2,3,4,7)12С channels in the angular range of 13-150 degrees using an array of 20 EJ-200 plastic scintillation detectors. A distinctive feature of the study was the use of the tagged neutron method, which made it possible to directly measure the flux of fast neutrons incident on the sample, without the use of intermediate measurements, and to perform measurements using the time-of-flight method, which made it possible to identify the contributions of individual channels.
An important methodological part of the study was the procedure for characterizing the detectors used for the measurements. During this procedure, the main characteristics of each detector necessary for calculating the response function using the Monte Carlo method were determined - the light outputs of secondary charged particles (protons and alpha-particles), the detection threshold, and the energy resolution. An original experimental procedure for determining the detection efficiency of the detectors using the tagged neutron method was also developed.
[bookmark: _GoBack]The results of the work were published in two articles (in NIM A and EPJ A), and the numerical data on the detector characteristics and cross sections were submitted to the organic scintillator library https://scintillator.lbl.gov/organic-scintillator-library/ on the website of the National Berkeley Laboratory and to the database of experimental data on nuclear reactions (EXFOR).
