[Tucema B DQUAS. 2026. T.23, Ne 1(264). C.53

METOIHKA ®U3NYECKOTO IKCIIEPMMEHTA

COMPACT TIME-OF-FLIGHT NEUTRON
SPECTROMETER WITH DIGITAL SIGNAL
PROCESSING

N.A. Lashmanov®!, V.I Yurevich®?, S.A.Sedykh®, V. Yu. Rogov®,
S. V.Sergeev®, M. N. Kapishin®, S. M. Piyadin®, S.N. Bazylev*?,
I. V. Slepnev?, V.K. Velichkov®, V. V. Tikhomirov®, A.A. Timoshenko“,
I A. Filippov®, A. V. Shutov?, A. V. Shchipunov®

¢ Joint Institute for Nuclear Research, Dubna, 141980, Russia

A compact time-of-flight neutron spectrometer was developed as a part of the BM@N setup
at the Nuclotron accelerator (JINR). The aim of the spectrometer is the study of neutron emission
from target spectator decay in heavy-ion collisions at 2-4A GeV. The neutron spectra are
measured at large angles in the energy range of 2-200 MeV using small flight path of 20-30 cm.
Neutron detectors are based on stilbene scintillators coupled with four silicon photomultipliers. The
characteristics of the spectrometer were studied with a beam of 3.8 A4 GeV Xe ions bombarding the
Csl target. The obtained time resolution of the detectors is o; ~ 110—120 ps. A high degree of
gamma-quanta suppression was achieved with the pulse shape discrimination method with a factor
FOM > 2.

KoMnakTHEI BpeMsiNpO/IeTHEIE HEHTPOHHBIH CIeKTpoMeTp Oblsl pa3paboTaH Kak 4acTb yCTAHOBKH
BM@N Ha yckoputesae HykjaoTpoH (OUAHN). Llesb crekTpomeTpa — Hcc/e0BaHHE 3MMCCHM Heli-
TPOHOB MpHU pacrnaje CreKTaTopa MHLIEHH B CTOJKHOBEHHSX TSXKEJbIX HOHOB ¢ 3Heprueil 2-4A I's3B.
CrHekTpel HEUTPOHOB H3MepSIOTCS Tof GOJBIIMMU YyrJaMy B nuanasoHe sHepruil 2-200 MsB c uc-
noJb30BaHUEM Masofl nposeTHoH 6a3bl 20-30 cM. JleTeKTOpEl HEHTPOHOB Ha OCHOBE KPHUCTAJIIOB
CTHU/bOEHA COeMHEHBl C YETBIPbMS KPEMHHEBBIMH (DOTOYMHOXHTEAAMH. XapaKTePUCTHKH CIIEKTPO-
MeTpa HCC/eI0BaNUCh C UCNOJb30BaHHEM NMyYka HOHOB Xe ¢ sHeprueil 3,8 A ['3B, 6omMbapaupyoLux
muiieHb u3 Csl. [losmydeHHOe BpeMeHHOe paspellleHHe NETEKTOPOB cocTaBjseT o; ~ 110—120 mc.
Bbicokasi cTeneHb NMOAAB/IEHHUS y-KBAHTOB LOCTUIHYTa METOIOM AHCKPUMHHALKH 110 (hOpMe UMIYJbCa
¢ ¢pakropom FOM > 2.
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