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Introduction

A 2.0-GeV protons

A 5-MW beam power

A 14-Hz repetition rate, 2.86ns pulses
A 10% protons per pulse, > POper year

Upgrades desired for E&Band other
experiments

ESBSB work packages and presentations at NUFACT 2019
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The near detector (ND)

Characterization of the neutrino beam near the production point
A Energy and flavor measuremeneutrino flux
A Neutrino interaction cross section measurement

Aim: < 3% systematic uncertainties in signal/background normalization

5% signal, 10% background uncertainties assumed in white paper
[E.Baussaret al.,Nucl Phys. B 885, 127 (2014)]

ND design criteria/requirements:
A Large mass to provide a sufficient number of neutrino interactions

A Acceptance for charged leptons (muons and electrons) in large scattering
angle

A Capability to reconstruct and identify short tracks of femergy hadrons
around the interaction vertex



NDc¢ background

Characterization of the neutrino beam near the production point
A Energy and flavor measuremenqneutrino flux
A Neutrino interaction cross section measurement

z, =500m, R =500cm Zyp =900m, R =500 cm
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Neutrinos/antineutrinos Charged leptons from neutrino interactions

A.Burgman MSc thesis, Lund University (2015) 6



ND designs

Water Cherenkov detector Super Fingyrained detector
(SuperFGP

Scintillation cube

Optic fibers

A.Blondelet al., Jourinstrum 13, P02006 (2018)

A.Burgman MSc thesis presentation 1 x 1 x 1 cme plastic scintillator cubes

PMT or LAPPD readout with wavelengthshifting fibers inside
magnetic field

Fiducial volume: 16Q000tonnes
Mass: 210tonnes

Simulations implemented in:

WCSint Geant4 and RO@GJased water Tracking and momentum measurement

Cherenkov detector simulation, open source

EsbRoot based orFairRoofframework Simulated irEsbRoot



WGCND development

Motivation: same neutrino interaction material and detection mechanism
as for the water Cherenkov far detector (FD)

M t28aA0fS NBRdAzOGAZ2Y 2NJ OF yOSt €t (27
reconstruction and flavor identification between ND and FD

Questions to be addressed as a function of ND geometry:

A Which reconstruction algorithm, especially at < 200 MeV energies?
A Keeping neutrino flavor misidentification rates to << 1%

A Energy/momentum/vertex reconstruction performance

Several conclusions drawn from beam profile and charged lepton
propagation in water (next slide)

Detector performance and geometry under investigation



WGCND physical requirements

Range, muons

Zy; =50m R =500cm
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» The distance between the neutrino beam production and the
near detector: zyp = 200 m.

Zyp =500m, R =500 cm
ND

» The detector must have a space resolution smaller than 10 cm.

» The detector must have a time resolution shorter than 100 ps.

Conclusions from MSc thesis byBArgman Lund University (2015)
Zyp= 500 m proposed for more shielding from cosmic backgroungd
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Neutrino spatial profile



The far detector (FD)

MEMPHY38ke Water Cherenkov detector
(MEgatonMassPHYSigs L. Agostino et al., Phys. RevAgTel Beams 16, 061001 (2013)

A Neutrino oscillations

A Proton decay 500-kt fiducial volume (~20 SuperK

A Astroparticles ~240k 8inch PMTs, 30% optical coverage
A Neutrinos fromsupernovae / 2a Y de T nna

A Solar/atmospheric neutrinos

10



Project for Neutrinos (GRIPnu)

hup:mm\.pmsicj.ui(ﬁa:\mm3"4/c374311»1|-kgripnu-cngush-smimpdr
A Socio-economic and Industrial Study of the
Consequences of constructing a World-
leading Neutrino Detector in Garpenbergin  mmsn
Region Dalarna commissioned by
Garpenberg Council

Potential
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FD hall design and core drillings to be examinec
consultancy mining engineering firm
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FD simulations

Simulated irEsbRooand WCSinevent displays
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A Charged lepton simulation and hit digitization complete

A Working on consistency in physics parameters and simulation output
betweenEsbRooandWCSim

A Assessing different reconstruction strategies and design dimensions
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Software developmentsimulations

FairRoofframework(material from KGertsenbergerES8SB meeting in Strasbourg, 2018)

[ Magnet
Cuts, I/O Manager
Cave processes

Geolnterface

Magnetic Event Track
Detectors Field Generator propagation

[ Field Map

TPC

TOF

GEM

[}

B

ECAL

[ uromp | QGsm | | shied | [ Particle }
Generator

[ Constant Field

6EsbRoct @I &4 RS@St 2 LIS HairRé@fidmewonx 01+ & S



Detector software block diagram

[Courtesy of BKlicek



