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OcuuuIsinuy HEUTPUHO (B BaKyyMe)
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Weekly exposure (108 POT)

HeUTpUHHBIN IIyUOK

30 |- ® Weekly neutrino beam
o Weekly antineutrino beam 2019 analysis dataset
Accumulated beam

| —— Accumulated neutrino beam 2018 analysis dataset
—— Accumulated antineutrino beam
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8.85x10% POT meifTpuHHOIO my4JKa

“ DKCIIO3ULIMS aHTMHENTPMHHOTIO Iy4YKa yBeandeHa Ha 78%.
6.91 x 10— 12.33 x 10% (2018 — 2019).

* NuMI xomniaekc padoraert B pesxnme > 700 kBT.
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Cumulative exposure (10%° POT)



bavoxkHMI aeTeKTOp

pacrioA0>eH B 1 KM 1ocze Iy4koBOu
murinedy, sec 300 TOHH.

BBIIIOAHsET pOAb MOHUTOPA U U3MepsieT
HEOCLIVIAASILIVIOHHBIN CIIEKTP ITy4dKa
AaHHble b/l vcroas3yrorces Aasl
npeAckasaHys ymcaa cooertuii B 4/
(IIportesypa DKCTpaItoAsInm)

JdaabHUN AeTeKTOPp

pacroaoeH Ha paccrostHuy 810 km ot
IIy4KOBOJ MuIlIeH, Bec 14 KT.

M3MepseT OCLMAASIIVIOHHBIV HeVTPMHHBIN
ITy4OK

YUYUTBIBaeT CYCTeMaTIYeCKVe IIOTPEeITHOCTI
pKcTpanoasnuu us b/

AN naentnuen b/



JleTrekTOopbsl NOVA

* TIBX skcrpysns, TiO2 n >XnaKnii CUMHTUAAATOP

= MIHepaabHOe Maca0 + 5% rceBgo0KyMoAa.

+ CunTbIBaHVE CUTHAaAA Yepe3 CBeTOCMelllaloIee
OIITOBOAOKHO Ha /1PA.

- A/ cocrout n3 ~344,000 kaHaa0B.
= CpeaHee 3HaueH!e (POTODAEKTPOHOB OT MIOOHOB,

repeceKarolyx AaAbHUN Kpail, cocrasaseTr ~40.

+ IlaockocTu geTeKTopa pacroA0>KeHbI P e
OPTOTOHAABHO U 4epeAyIOTCs MeXAy COOOI.

I120CKOCTh TOPM3OHTAABHBIX SYEEK
7
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[Ink cobpiTUM OT ITyuka B /1 /]

* CrpyKTypa Tpurrepa mnyuka: okHo 550 Mkc, HeuTprHO oT NuMI
IIpuOBIBaIOT B TeyeHne 10 Mxc, HaumHas ¢ MoMmeHTa 218 MKc.

NOVA Preliminary

Data (basic
monitoring selection)

-~ 7 7 " Background (fit)

T 7 Beam window

Events/ (12 us)
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550 us exposure of the Far Detector

0 1000 2000 3000 4000 5000 6000

L i | £ | II _

X (cm)

L ' ’ .I'. .I -|I I ]

—500 | " - Tk ' i i i

| | B | -| . -

L ; -II P 1- " !-_._ : . ! . . '._:_ '._ - R i \ ) -I -:f I| : - --I i |

L . | - = o o , \ i | i _:I.- . B . - NI [ - st | ! —

- 1 [ ! . ! [l ]

_ I ! L al , . .
E i . :_,___--.;. .I y . i - i I-I ey I. I'_I : . :.':" ,_:::;.___..I i " 'I | -- ... : .
o L N '. - \ . R e ;I O i L} | -~ i T . - B i .

0 1000 2000 3000 00000 SO00 A0
Z (cm)

NOvA - FNAL E929

=
Run: 18620/13 g=il
Event: 178402 / -- ]

UTC Fridan 8, 2015 {i ]{IH]
00:13:53.087341608

200 300 400 500 . 3
10 10 10
t (Usec) q (ADC)



Time-zoom on 10 us interval during NuMI beam pulse
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CumMysa1usi COOBITUM M HACTPOUKA HEUTPUHHBIX
B3aUMOJIEICTBUU
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Simulation: Locations of neutrino interactions

MO,ZI,e/lI/IpOBaHI/Ie that produce activity in the Near Detector NOVA Simulation
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HEeUTPUHHOTO IIy4YKa:

. viewed from above

- Near Detector

GEANT4 / Aamntibie s
MINERvVA. E .
AtMocdepHble MIOOHHDI: 5
Tpurrep ganusbIx. »

HeyiTpuHHBIN B3aIMOACTICTBIS U
HacTporika cedennit: GENIE v2.12.2 /
Aannsie MINERVA.

MogaeanpoBaHue CUTHAaAOB B A€TEKTOPaX:
GEANT4 1 cobcTBeHHbBIE TPOTrpaMMBl A5
CBETOBBIXOAA CLIMHTUASITOPA U TPAHCHIOPT
CUTHaAO0B 40 (POTOAETEKTOPOB.

CuurpiBaiomast 9AeKTpoHnka 1 DAQ

cuCTeMa: COOCTBEHHbBIE ITPOrPaMMBEI.
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- Interaction Vertex, XZ View
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OT160p cobnsiTuH 11pu momonia CVN
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v, COOBITHIE

Aas maenTndukanyy COObITNUI UCIIOAB3YeTCs CBEépTOYHast HelpoHHas ceTb CVIN

(Convolutional Visual Network).

Texnuka ocHoBaHa Ha aaroputMmax GooglLeNet (koMIIpIOTepHOE 3peHNe 1 MAIITMTHHOE

oOyJeHne).

KAaCCI/ICl)I/IKaTOp I1I0 HECKOABKNM ME€TKaM - Ta Ke C€Tb, KOTOpasl 11CI10A1b30BaA1acCh B

HEeCKO/ABKIX aHaAM3ax: Ve, V,, aTMOC(pepHble MIOOHBI, HelITpaAbHbIE TOKY, ...

A. Aurisano et. al, JINST 11, P09001 (2016)
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[Ipenckazanue coobrTuu B /1

boapimas cratmucTka, HeOCIMAASIIMIOHHBIe AaHHbIe B b/,
DKCTPAIIOAALVS BKAIOYAET CUCTEeMAaTHKY.
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llonyyennas cratucruka v, B /1

Neutrino beam NOVA Preliminary Antineutrino beam NOVA Preliminary
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Events / 8.85x10°° POT-equiv

llonyyenHada cratucTtuka ve B /1 /1

Neutrino Beam

NOVA Preliminary

I Ll
20l Low PID High PID =
[ ¢ FD Data §
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= aTMocdepHble MIOOHBI 3.3
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Anti-Neutrino Beam NOVA Preliminary
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OcnIAIIMOHHBIE Pe3yabTaThl (COBMECTHBIU (PUT)

NOVA Preliminary
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OcnIAIIMOHHBIE Pe3yabTaThl (COBMECTHBIU (PUT)

NOVA Preliminary
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OcnIAIIMOHHBIE Pe3yabTaThl (COBMECTHBIU (PUT)

NOVA Preliminary
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OcnIAIIMOHHBIE Pe3yabTaThl (COBMECTHBIU (PUT)
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OcnIAIIMOHHBIE Pe3yabTaThl (COBMECTHBIU (PUT)
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Pe3yspTaThl (BMECTO 3aK/JII0UEHUS )

= M.A. Acero et al. Phys.Rev.Lett. 123 (2019) no.15, 151803

[Feldman-Cousins corrected significances] 5 NOVA FD 8.85x10% POT eqUW v + 12.33x10% POT \Y
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CucreMaTu4yeCcKHe HeollpeleIEeHHOCTH

Detector Calibration '

Neutron Uncertainty
Muon Energy Scale
Neutrino Cross Sections
Detector Response
Near-Far Differences
Normalization

Beam Flux

Total syst. error

Statistical error

Neutron Uncertainty
Detector Calibration
Neutrino Cross Sections
Near-Far Differences
Detector Response
Muon Energy Scale
Normalization

Beam Flux

Total syst. error

Statistical error

NOVA Prellmlnary
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Near-Far Differences
Neutrino Cross Sections
Detector Response
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Normalization

Neutron Uncertainty
Beam Flux

Muon Energy Scale
Total syst. error

Statistical error
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Jpyrue skcrnepuMeHTaIbHble uceaegoBanusa NOVA

+ Jlomck ocuimaaanuin B CTepuAbHbIE HEMTPUHO
=- Phys.ReV. D96 (2017) no.7, 072006.

* VIsMepeHns1 cedeHnI HeMTPUHHBIX B3aVIMOAEVICTBIUI
= arXiv:1902.00558.

* VlccaeaoBaHue CrieKTpoB aTMOCHEPHBIX MIOOHOB
= Phys.Rev. D99 (2019) no.12, 122004.

+ /JleTeKTupoBaHIe HeMTPMHHOIO CUTHaAa OT B3pbIBOB CBepXHOBLIX B Halllell I'asakTuke

= TOTOBUTCI CTATbhAA K HYGAI/IKaLH/II/I.

* Apyrue sK30TUYeCKIe aHaA3bI:
/ TIOMCKM MarHUTHBIX MOHOITIO/A€N [TOTOBUTCS CTAThs K ITyOAMKaITUM],
/ TIOVMCKV TEMHOV MaTepui,
/ HEeUTPOH-aHTMHEUTPOHHbIE OCLINAASIIN,

/ COBIIaJeHIe C CUTHAaAaMU I'PaBUTAIIMOHHBIX BOAH [arXiv:2001.07240].
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+ C 2015 roga 8 OVIZIV BBeAeH B DKCIIAyaTal VIO
IIeHTp yAaaeHHOro Koutpoas (ROC-Dubna),
ITO3BOASIOIINIL OTCAEKMBATh padoTy U
YIIPaBASTh DKCIIEpUMEeHTOM 13 /| yOHBDI.
CoszaHne HTOrO IIeHTpa CYIIeCTBeHHO
pacIpuA0 BO3MOXXHOCTH y4acTls B
pKcriepumenTe He ToAbKO OV, HO 1 apyrux
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