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KOMIIBIOTEPHBIE TEXHOJIOTHH B ®U3KMKE

NEUTRON SPECTRUM UNFOLDING METHOD
BASED ON SHIFTED LEGENDRE POLYNOMIALS,
ITS APPLICATION TO THE IREN FACILITY

K. Chizhov!, L. Beskrovnaya?, A.Chizhov?®
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A method for unfolding the neutron energy spectrum from the results of measurements with a
Bonner multisphere spectrometer is presented. The method is based on solving the system of the
Fredholm integral equations of the first kind using the Tikhonov regularization and decomposing
the spectrum into shifted Legendre polynomials. To obtain an optimal solution, an algorithm for
selecting the regularization parameter and the number of polynomials is proposed. Spectra were
reconstructed for rooms near the IREN (Intense REsonance Neutron source) facility at JINR in
the energy range from 107® to 63.1 MeV. The elfective dose rate and ambient dose equivalent
rate were estimated for the obtained spectra. Results are compared with data obtained using the
statistical regularization method (the “Reconst” software).

[TpencraBieH MeTON pa3/ioKeHHs SHEPTETHUYECKOTO CHEKTPa HEHTPOHOB M0 pe3ysbTaTaM H3Mepe-
HHSI MHOTOIIAPOBBIM crieKTpoMeTpoM BoHHepa. MeTox oCHOBaH Ha pelleHHH CHCTEMBI HHTErPaJbHBIX
ypaBHeHu# PpenrosbMa nepBoro poia ¢ UCHOJb30BAHHEM perynspusalvid THXOHOBA W pasJ/ioKeHUs
CIeKTpa MO CMelleHHBIM nosuHoMaMm Jlexkanapa. sl mosydeHHsI ONTHMaJbHOTO pelLleHHs Tpel-
JIOKEH a/rOPUTM BbIOOpA NapameTpa perynspus3alyd M KoJudecTBa nosuHoMoB. CreKTpsl BoccTa-
HOBJIEHBI 1Jis1 moMelueHnid BOau3u ycraHoBku MPEH (ucrounuk pesoHaHcHbiX HefiTpoHo) OUMSAN
B JHarasoHe sHepruii or 107% 1o 63,1 MsB. [l MOMyYeHHBIX CIIeKTPOB OLEHeHH 3(h(heKTHBHas
MOLIHOCTb J103bl ¥ MOILIHOCTb aMOMEHTHOr0 3KBHBaJeHTa 103bl. [IpoBeleHO cpaBHEHHe pe3ysbTaTOB
C JaHHBIMH, MOJyUeHHbBIMH METOJOM CTaTHCTHUECKOH perynspusauuu (mporpamma «Reconst»).
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