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Bo3pacTarowasa NnoTpeoHOCTb NPUMEHEeHUs AeTeKTOPOB HEUTPOHOB
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Xumunueckas cbopmyna
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CUMHTUNNALUMOHHBbIE MaTepuarnbl Ha OCHOBe peAKo3eMernbHbIX
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OTKNUK petekTopa Ha ocHoBe Kpuctanna GAGG kK

Am-Be UCTOYHUKY HENTPOHOB (cepTUdPULNPOBaAHHbIN

AMNNUTYAHbIA CNEKTP OTKIINKA
K Am-Be NCTOYHUKY HEUTPOHOB

cTeHAa Ana namepeHus HeutpoHoB B ATOMTEX,

enapbe)

CteHpg AT-140 v npuHUMNUanbLHaa cxema
reoMeTpum 3KCNnepmmMmeHTa

Ovana3oH BbICTpble HEUTPOHDI
3Heprum y-
KBaHTOB, YyBCTBUTENBHOCTbL
k3B (HenTpOH/CM?C)
45-305 0,182 9,29
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OTKNMK peTekTopa K MMNYSIbCHOMY HEUTPOHHOMY
reHepaTopy 14.6 MaB v pasaeneHue no chopme
mMmnynbca ¢poHa U CUrHasnoB ObICTPbIX HEUTPOHOB

DT no filters

=—DT + Cd lmm

=—DT + B4C(nat) 6mm

i
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AMNNUTYOHbIE CMEKTPbI, MU3AMEPEHHLIE C NoMoLbio cunHTunnatopa GAGG:Ce
npu obnyyeHnn reHepaTopa HENTPOHOB (CUHSAS NNMHUS). 3eNeHON n
domMoneToBon NUHUSAMM NOKasaHbl CNEKTPbI, NOSTy4EHHbIE C MOMOLLBbIO (PUNLTPOB

Cd 1 mm n B4C 5 MM COOTBETCTBEHHO, YCTAHOBIIEHHbLIX MEXOY OETEKTOPOM U
reHepaTopoM HEUTPOHOB.

KOPXWK M. B.-12-3-2024



PasgeneHue no popme nmnynbca raMmma-KBaHTOB
N BTOPUYHbIX YacTuy (a u p), oopasoBaHHbIX
HEeNTPOHaAMM
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TpexmMmepHas ructorpaMmma MMnNynbCoB CUMHTUINALMOHHOroO Kpuctanna GAGG:Ce,
3aperncTpupoBaHHbIX NPy 06ny4YeHnUn HeMTpoHamu ¢ aHeprnen En = 14,6 MaB.
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BbiopeneHne curHana, ooycrnoBrieHHOro
HenTpoHamMmu Ha (hoHe Y-KBAHTOB
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Pe3ynbTatbl GEANT4 mogaenupoBaHus
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PesynbTatbl MOOENMPOBaHMS
9HEepreTMYeCcKoro pacnpeaeneHus
BTOPUYHbIX O-4acTuUL, 1 NPOTOHOB B
GAGG:Ce npu obrnyyeHnn HeUTpoHamMu
c 9Hepruen 14,6 MaB.

OueHKa cpefHero Yncna YyacTul pasHbiX TUMOB,
ncrnyckaemblX Npy nonagaHnMn 0gHOro HeMTpoHa
c aHepruen En B GAGG:Ce 24%24x40 mm (6e3
nonpaBkn Ha 3P (EKTUBHOCTb perncrTpaumn).

CpaBHMBasA faHHble MOAENUPOBaHUSA MOXHO YTBepXAaTb, YTO CUrHasbl OT BTOPUYHbIX MPOTOHOB
AOMKHbI AOMUHUPOBATbL B CMEKTPe OTKNMKa 3apsiKeHHbIX YacTul, NPy 3TOM OHU OOMKHbI ObITh
COBUHYTbI B HU3KO3HEPreTUYecKy o061acTb OTHOCUMTENBLHO O-4acTul. ATO XOPOLUO KOppenupyeT ¢
pesynkTaTaMu U3MepeHun u pasgenieHMemM cUrHanoB no popme UMnynbca: OT CUrHaNoB Y-KBaHTOB
oTAenslTCcA ABa NUKa, KOTOPbie MOXHO OTHECTU K BTOPUYHBLIM O-4acTULiaM U NPOTOHaM,
COOTBETCTBEHHO.
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Peructpauusa penaTMBUCTCKUX HEUTPOHOB
MeToAooOM BpeMeHU nponeta (time-of-flight)

1-(5)
tn-C * 64 GAGG kpucmannos (3x3x40 mMm3)
*  Mamepuan ompaxamersns: MYLAR®
M, — Macca Nokosi HeNTPOHa, * OcHawéH 64 SiPM-amu
C — CKOPOCTb CBETAa, *  UMmmMmepcuoHHbIU criol Baysilone® M
E,, — KMHeTUYecKas 3Heprusi HeTpoHa, 300.000

S, — AnvHa nponéra,
t, — Bpems nponérta HemTpoHa
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MaTtpuua GAGG B antoMMHUeBOM GAGG maTtpuua coeguHEHHas CucTtema c6opa AaHHbIX
Kopnyce C nnarTou npeaycunutenemn 12
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[Mony4yeHue HEUTPOHOB BbICOKUX IHEPruu
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OHepreTnyeckne CnekTpbl HEMTPOHOB,
NCMNyCKaeMblX CBUHLOBOW MULLEHbLIO NPU
pPasfM4yHON TOMLUMHE MULLEHMU U
obnyyeHnn npotoHamu 220 MaB.
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Pe3ynbTatbl GEANT4 mopgenupoBaHus
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BoccTaHOBNeHMe cnekTpa U3ny4veHHbIX
HEUTPOHOB Ha KOPOTKOU 6a3e 0.5 m

109 L o
; BoccTtaHOBNEHHbLIN

3HepreTUYeCKUMn CnekKkTp

101
: HEUTPOHOB B CpaBHEHUM C

ERUEE pesynbTaTamMmu MoaenupoBaHus
3L GEANT4. Ctonbukun
g 107 s I MOrpeLHoCcTeN paccUMTbIBANUCh
LS) 104 | AnA OUeHKHA (bVIKCVIpOBaHHOI'O
GEANT4 BPeMeHHOoro paspeweHus 1 Hc (c
5 | E, error
105 ?Reconstmction from experimental data with effic. correction 3 yquOM penﬂTMBMCTCKMX
j nonpaBoK).
10 ‘ ‘ .
0.1 1 10 100
E,.MeV

Matpuua GAGG:Ce MOXeT UCnonb3oBaTbCA 4S9 pernctpaumm HEUTPOHOB B LUMPOKOM
ananasoHe aHeprui. ViccrnegoBaHa BO3MOXHOCTbL BPEMSNPOSIETHON pernctTpaumm BbiCTpbIX
HENTPOHOB C MOMOLLIbIO MUKCESTbHOMo AeTeKTopa Ha OCHOBE CUMHTUITNALNMOHHOIO Kpuctanna
GAGG:Ce. AHanus nony4YeHHbIX AaHHbIX AEMOHCTPUPYET CNOCOOHOCTL NPOTOTUNA pasnnyaTb Nno
BPEMEHW nporeTa BbICTPble HENTPOHbLI OT COMYTCTBYIOLWMX Y-KBAHTOB U 3NUTEPMaribHbIX
HENTPOHOB.
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NMPUNOXEHUE KOMNETEHLUWUW HNY HUW AN
B CO3O0AHUN YCTAHOBOK

1. B pamkax komneteHuun, passutbix B HUA Al BI'Y no getektnposaHuto HentpoHos, HAN
Al MOXeT NPUHATL y4YacTue B Ka4yecTBe COUCMONHUTENS MO BbINOMHEHUIO NyHKTa 4.
[MpoekTa nporpammbl " KCNepUMEHTanbHOe OCHalleHne
peaktopa MBUP".

2. Mpbl 3anHTepecoBaHbl B Koonepauuu, npegnonaratoLlen LWMpoKoe yyactne
cneuuannucTtoB u opraHnsaumn Pb B co3gaHuMn aKkCnepuMeHTanbHbIX YCTaHOBOK U UX
aKcnnyaTtayumu.

3. [0OTOBbI BbICTYNNUTb COUCIMONHUTENEM MO pa3paboTke U opraHM3aumnn NPon3BoACTBa Ha
Tepputopumn PO unu Pb cnegytowero nameputensHoro obopyaoBaHua:

3.1 PaspaboTka nuHenKn OeTEKTOPOB HEWTPOHOB, OT TEMSIOBbLIX A0
anuTepMarbHbIX, Ha OCHOBE anemMeHTHoW 6a3sbl, Beinyckaemon B PO u Pb, cospaHune
NPOTOTUMOB U NX UCMNbITAHUE.

3.2 PaspaboTka npsMornokasbiBaloLLEero HOCMMOro MHAMKATopa HEUTPOHHOIO
N3Ny4YeHUs HA Ha OCHOBE 3reMeHTHoM b6asbl, Bbinyckaemon B PP n Pb, cosgaHue
NPOTOTMMNOB U UX UCMbITAHME.

3.3 PaspaboTka npsimornokasblBatoLero HOCMMOro 4o3NMeETPa TENNOBbIX
HEWTPOHOB Ha OCHOBE 3fleMeHTHOU Ba3bl, Bbinyckaemon B PP n Pb, cosgaHue
NPOTOTMNOB U UX cnbiTaHue.

KOPXWUK M. B.-12-3-2024 16



