HayyHo-UccnepoBaTenbcKaga paboTa

Perucrpauma HEUTPOHOB B }KUAKOM aproHe

BoinonHun:  crygeHT rp. M20-115 YUmbixano A.A.
PykoBoauTenb: crapwmm npenoaasatesib MauyamH U.H.



BBeaeHue
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Coctas BceneHHoM B pamkax mogenn ACDM




Llenn n 3aaaum

Llenb paboTbi: cmogennpoBaTb B NporpammHom nakete Geant4
NPOXOXAEeHUE HEMTPOHOB Yepe3 0bbem AeTeKTopa U paccymTaTb
HeobxoaAnMble HEUTPOHHbIE NAaPaMETPbI C NOCNEAYIOLWMM CPAaBHEHNEM
C pe3y/IbTaTOM aHa/IMTUYECKOro pacyerTa.

3a43a4m paboTbl:

- NMpoBecTn aHa/IMTUYECKNI PACYET HEODBXOANUMbBIX HEMTPOHHbIX
napameTpos

- CmoaennpoBaTb YCTaHOBKY B Geant4 n nponsBecTn Te XKe pacyeTsl

- CpaBHUTb NOJIY4EHHbIE AQHHbIE



DarkSide-50

DS-50 (2014 — present)




Bpems-npoeKkunoHHasa kamepa (TPC)
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Membrane Cryostat a |a
ProtoDUNE
(Neutrino Platform @CERN)

Neutron VETO in
300t AAr

Sealed Acrylic TPC
(50t UAr)

Detection planes based
on ~200000 Silicon
photo multipliers
(SiPM)

DarkSide-20k




bblsla NnocTaBneHa 3a4a4a HAaWUTU aHA/IUTUYECKMN:

* Bpemsa Ku3snmn anddysmm Ten10Boro HEMTPOHA B KUOKOM aproHe
(Npun TemnepaTtype *}KnaKkoro a3orta), AnnHy anddpysnm

* Bpemsa }XU3HU HEUTPOHA C sHepruen 2,5 MaB, onnHy 3ameaneHus

M T 0%, T vnos  vparNuoa
40

2200-10%2-1.392-6,02-10%.0,664 - 10-24
= 326,7-107°% ¢ = 326, 7 mKkc.




Jnuna quddys3un onpejensiercs Kak:

b = giff—

rne D = - Koapburment juddysun, Jist cpejbl ¢ HOrJIomeHneM

321‘,7'
Ztr — z:str + Za-

1 My, 1
L = —
380(Xs +20)  parNa\| 30.(04 + 0y)

40 1
~1,392-6,02- 102 . 1024 \/3 -0,664 - (0,664 + 0, 655)
— 29,45 cwm.




Bpemsa sameienus neiirpona ¢ sneprun £y 10 sueperun £ onpejessierca

CJIEJIYIOIIUM BbIPayKEHUEM:

2
EXv’

rjae By - nadasbHas sHeprus ObICTporo Heiirpona, F - sueprus, J10 KOTO-

t3(Ef — E) =

Poil IPONCXOAUT 3aMejijieHne, £ - cpejHss Jorapudmuieckas moreps SHeprun

B O/ITHOM CTOJIKOHOBE€HHWU, 23 - MaKPOCKOIITMYECKOE CeHYCHUEC PACCCAHN.

Tenepn naiijem BpeMs 3aMe/IJIeHIS B aproHe :

A P . .
oA B f?lUSAT B prrNaUsArv
2 -40

0, 0492 . ]., 392 . 6, 02 . 1023 . 10—24 . 2’ 3 . 2200 ] 102 ,OO 835C

Taxum obpa3om Bpems Knus3uu HefiTpona, paBHoe t = {4,415, /118 aprosa
cocrapiisier: t = 0,003835 ¢ + 0,0003267 ¢ = 0,0041617 ¢ = 4161, 7 mKc.




Teneps maiijiem JUIMHY 3aMejIeHuss B aprone (IpUHAB CPeIHee Ty —
2,3 6apH):

1 Ef MAr2 Ef
E; — E) = In —= = o
\/T( / ) \/3623(2,1 + Es) ! E \/3£pAr2Na2US(Ua + 03) ] E

40 .
= 5 > 5 — In 10
3-0,0492-1,392%- 6,027 - (10%)7 - (10-24)7- 2,3 - (2,3 + 0, 664)
= 204, 24 cwm.




PacyeTHaa mogenb Geant4
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CpaBHeHME NOJYYEHHbIX PE3Y/1bTaTOB

AHanuTUYecKuii pacuet

Pacuet B Geant4

Bpema anddy3nm, mKc 326,7 330,8
AnvHa gnddysnm, cm 29,45 30,84

Bpema *XusHu, mKc 4161,7 4017,6

I nvHa 3ameaneHna, cm 204,24 187,8




N captures

N captures
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N captures
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3aKo4yeHue

* [lpon3BeneH aHANUTUYECKMM pacyeT HEUMTPOHHbIX NapamMeTpoB A

XUAKOro aproHa, a UMeHHo: AnnHa anddpysuun, spemsa anddpysmm ana
TEN/I0BbIX HEUTPOHOB M BPEMSA XU3HU, a TaKKe A/IMHA 3ameaNeHns
ANA 6bICTPbIX HEUTPOHOB.

e 1na cpaBHeHUA Bbin Npon3BeaeH pacyeT AaHHbIX NAapPaMeTPOB B
nporpammHom nakete Geant4. CpaBHeHUe pe3ynbTaToOB NOKa3ano,
YTO pacxoXaeHune mexxay noaxogamm HesHauynTesIbHo.

* [TocTpoeHbl rpaduKnN ANA BpeMeH 3axBaTa U paanyca 3axsaTa
HEUTPOHOB



Cnacmbo 3a BHUMaHue!



