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https://cds.cern.ch/record/2750060/files/LHCC-P-016.pdf

Qﬁ}_@ Motivation

A 1990, Klaus Winter point out possibility of tau neutrino detection at LHC neutrino
A The first tau neutrino detection done by Fermilab E872 DONUT with 800 GeV proton beam

dump in 2000. (Phys.Lett.B 504 (2001) 218-224)

A Still number of observed tau neutrino interaction is limited (DONUT and OPERA)
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CERN is unique in providing high energy neutrinos
iIn an unexplored energy region from LHC.

Al so uni que | n Xnegai\alant withh g
1017 eV cosmic ray interaction which produce ultra
high energy neutrinos.

LHC neutrino contains all three kinds of high

energy neutrino useful to study lepton flavor
universality.
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/1, Location

-SND@LH — S—
= | g A About 480m away from the ATLAS IP

A T118 tunnel : former service tunnel
connected SPS to LEP. Not used anymore.

A Symmetric to T112 tunnel where FASER is
located.

A Charged secondary particles deflected by

= ) Zoom LHC bending magnets
; e A Shielded by 100 m of rock
UJ18 ” = A__;“‘;_;‘_L;RHS ' A Located Sllghtly off axis
I e A Angular acceptance: 7.2<-< 8.4
e — ...... S gy, olislonaxly = ——— A FASER is placed on axis covering —>8.8
1 3 ~ ;. N . 1
— = ¥ | A Aiming to collect 290 fb -1 (150 in proposal)

A More luminosity become available in RUN3
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57, SND@LHC detector

AVeto System

A Tag penetrating muons (Scintillating bars)

AVertex Detector and EM Cal

A Five target walls followed by SciFi tracker
A Tungsten ECC(Emulsion Cloud Chamber)

A 59 1mm thick tungsten plate + 60 emulsion films
A Neutrino interaction vertex detector
A Flavor identification for n, and n,
A Scintillating fibers for timing and EM _VETO
calorimetry SYSTES
A 17 X, each 5 target walls ‘

‘ i HADRONIC
AHad Cal and Muon System Al = CALORIMETER AND
A 8 iron walls (8 | ) interleaved with plastic VERTEX DETECTOR AND
scintillator planes for fast time resolution ELECTROMAGNETIC
and hadronic energy measurement CALORIMETER

NuFACT 2022 5



7, Layout

Angular acceptance: 7.2< - <84
Target material: Tungsten

Target mass: 830 kg

Surface: 390x390 mm 2

Electromagnetic calorimeter Hadronic calorimeter
Off axis location ~40 X o ~10 |
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\4 ECC target

Sx walls Sow ANumber of bricks : 20

Emulsion Cloud

Chamber (ECC) A walls: 5
A Bricks per wall : 4

ABrick surface: 192x192
mm?
Ll A Brick thickness: 78 mm
Tf A 60 films + 59 W plate

APassive material :
Tungsten
A Total mass : 830 kg

A Total emulsion surface :
44 m?

Before and after development

film cross section

Fine 3D tracking detector composed of 0.2 nm
diameter AgBr crystal in gelatin.
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