A new era of neutrino physics at colliders:
the SND@LHC experiment
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1 - Scattering and Neutrino Detector 2 - Detector concept
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GOAL SOLUTION

The SNDQ@QLHC is a neutrino experiment approved by CERN on March, 2021. , o , —
identifying all the neutrino flavours hybrid detector

Installed and commissioned in less than 1 year, it 1s now taking data during the LHC Run3.

. Neutrino Target and vertex detector

The experiment is located in the TI18 tunnel, ca. 480 m away from the AT'LAS collision point. + Emulsion Cloud Chamber (ECC) using tungsten as passive material.
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Neutrinos and exotic particles produced in ATLAS collisions travel v+r, ¢ 390 ¢ 13 34

undisturbed to SNDQLHC, where they are later detected. @ Measurement of the pp — v, + X cross-section

e U, flux used as a probe of charm quark production

In SNDQLHC angular acceptance 7.2 <n < 8.4 . .
e QCD: constrain the gluon PDF with data at small x

neutrinos come mostly from charm decays.

@ Lepton flavour universality test with v,/v; and v,/
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5 - First data and
early measurements
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T2K (Fe) 14
T2K (CH) 14
T2K (C) 13
ArgoNeuT 14
ArgoNeuT 12
ANL 79
BEBC 79
BNL 82
CCFR 97
CDHS 87

GGM-SPS 81
GGM-PS 79
IHEP-ITEP 79 g
IHEP-JINR 96
MINOS 10
NOMAD 08
NuTeV 06
SciBooNE 11
SKAT 79
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4 - Backgrounds
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® Flectronic detectors measurements:

@ Passing muons from the ATLAS interaction

»  Passing muons and muon-induced background point. Predicted muon flux of ~ 350 Hz in acceptance.

rates in TI18

@ Muon-induced: neutral particles (n, K) generated from

Deep Inelastic Scattering of muons in the rock surrounding
the detector with a signal-like topology.

> First observation of neutrino interactions at a

collider experiment
PASSING MUON BACKGROUND

,  HEvaluate the background and define
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emulsion replacement strategy

e Nuclear emulsions analysis: - - EE
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HardQCD: cc + bb

» AdvSND-Far (7.2 < n < 8.4)
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Advanced SND is an upgraded prototype of SNDQLHC in view of Run4 data-taking ADVANCED SND LAYOUT ~ L e L
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»  AdvSND-Near (4 < 5 < 5) L il o0o T L

® Improved detector layout and new technologies
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»  Silicon pixel vertex detector

IIII|IIIIIIIIIIIIIIlIIIIIIIII

10

|7

» Muon magnetic spectrometer for momentum and
charge measurement

Tracking Stations
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