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A weight-based algorithm for unfolding neutron spectra from the results of
measurements with the Bonner multisphere spectrometer is proposed. Measurements
are related to the spectrum through a system of Fredholm integral equations of the
first kind. The energy dependences of the response functions for moderator spheres
of different diameters have different extended shapes with mutual overlaps, which
makes it difficult to get an appropriate solution for the ill-posed inverse task of
spectrum unfolding. To solve the system of Fredholm integral equations, we use
decomposition of the spectrum into shifted Legendre polynomials and apply the
Tikhonov regularization with weighting factors which are based on the condition
numbers of the matrix constructed by the spectrometer response functions. It
is shown that including the weight factors in the stabilizing functional ensures
statistical balancing of the contributions of measurements with moderator spheres
of different diameters. This allows one to determine the optimal set of spheres for
measurements, as well as to more accurately unfold spectra using a more subtle
regularization procedure. The proposed algorithm is used to unfold neutron spectra
at the IREN facility at JINR.

[Ipen/ioxkeH aqropuT™M BOCCTAHOBJIEHHUS CIIEKTPa HEHTPOHOB IO pe3yJ/bTaTaM H3Me-
peHHH MHOrolapoBoro crnekrpomerpa bonHepa Ha ocHoBe BecoBbIX KO3((HULHEHTOB.
JlaHHBIe H3MepeHHH CBA3aHBI CO CIIEKTPOM 4epe3 CHCTeMY MHTerpasibHbIX ypaBHEHHH
®penronpMa nepBoro poja. JHepreTHUecKHe 3aBUCHMOCTH (DYHKUMH OTKJMKA Mia-
poB-3aMeJUTe/ 1€l Pa3HOro JUaMeTpa OT/IHYAIOTCA MO BUAY U HUMEIOT 00/1aCTH B3aHM-
HOTO MepeKpLITHS, UTO 3aTpyAHSET MOoJyueHHe aJeKBaTHOrO pelleHHs HeKOPPeKTHOH
00paTHOM 3aflaud BOCCTAHOBJEHHS crieKTpa. [lJsi pelleHHss CHCTeMbl HHTErpajbHBIX
ypaBHeHu# DpenrospMa HCHOMb3YeTCs PasJoKeHHe CNEeKTPa [0 CMeIleHHBIM MOJIH-
HoMaM JlexkaHapa W npuMeHsieTcsl pery/spusalusi THXOHOBa C BeCOBBIMH K03(du-
LMeHTaMH, KOTOpble OCHOBaHbl Ha 4HCJaX 0OYCJOBJIEHHOCTH MaTPHLbI, OCTPOEHHOH
no (GyHKUMAM OTKJHMKa crekTpomerpa. ITokasaHo, uTo BKJ/IOYEeHHE BECOBHIX KO3(-
(pULKEeHTOB B CTAOMJIM3HPYIOLIMH (PyHKIMOHAA oOeclneyHBaeT CTaTHCTHYECKOE Bbl-
paBHUBaHHe BKJAJOB M3MePEHHH C LIapaMH-3aMeMJHUTe/sIMH Pa3HOro Auamerpa. DTo
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TI03BOJISIET ONPENENsATh ONTHMaJbHBIH HAabop LIApoB 1JIs1 U3MEPEHUH, a TaKkKe TOYHee
BOCCTaHAB/MBATb CMEKTPhl, HCMOJb3Yysl Oojlee TOHKYI MPOLENYPY Peryasph3aLyy.
[TpenJioKeHHBIH anrOPUTM NMPUMEHSIETCS AJIsT BOCCTAHOBJIEHHs CIIEKTPOB HEUTPOHOB Ha
ycranoBke MPEH OUSIU.
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