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~ Introduction N Physics Programme ~

SND@LHC is a compact and stand-alone experiment measuring neutrinos produced at the LHC 1, .« Measurement of the X cross section (including the least Figure 4. Available cross-section
It was approved by CERN on March 17th, 2021. Built & commissioned in less than 1 year, it has - = PP VX ( J measurements. SND@LHC lies
studied tau neutrinos v,). in the unexplored energy range.

successfully collected 68.6 fb'! data during LHC Run 3!

Overview:

« Located in TI18, 480m downstream of the ATLAS IP1 (forward direction) — large flux of
high energy neutrinos (100 GeV — few TeV).

« Off-axis — unexplored pseudo-rapidity region of — all three flavour neutrinos

- Heavy flavour production in pp collisions.

- Lepton flavour universality test in neutrino interactions.

« Direct search for feebly interacting particles (FIPs) through
their scattering.
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— Electromagnetic Shower — SND@LHC - Test Beam Analysis ~
Reconstructlon 111 SCI_FI detector / Detect()r Concept \ Test beam was conducted in August 2023 at SPS. Pion runs with
Reconstruction of the Electromagnetic (EM) showers 100, 140, 180, 240, 300 GeV beam energies + 160 GeV muon run.
. e - 2 Figure 6. Detector Layout. Average event-recording rate - 15x10°0 events/hour.
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- Methodology: Adopted the Maximum Likelihood approach. s ii"i"ii 18
1. Generate “particle gun” electron Monte Carlo (MC) simulations | | ~ —~ “i i \I”‘I'ia " a8 A Figure 12. Detector layout.
using Geant4. | s e DO Iron blocks instead of tungsten
T I D — \/\/—/ 7 /. 7.5, covers 95% of the 300 GeV
2. Produ_ce templates of 3. Evaluate the |Ike||h90d for each ERTEX. DRTECTOR AND HADRONIC CALORTMETER Figure 11. Test beam detector at SPS. pion shower proﬁ|e_
the hit patterns for shower using the hit pattern FLECTRHGETLC CALORDETS Test beam data | Toct beamn dats
each event. templates & Poisson statistics Identify all neutrino flavours & detect FIPs - E== e -
- Hvbrid Detector » Sci-Fi can be used for shower
Figure 7. Hit Templates for Figure 8. Likelihood Scan for event . Veto Svstem y origin reconstruction.
various energles. energy = 300 GeV. Y . . (criterion: >30 hits within 1.6 cm2) ‘
1 e o Zoomed view Vertex_ detector & EIectrom_agnetlc Calorimeter — | . Correlation between the Sci-Fi & :
(SN =5 - [E | Emulsion Cloud Chamber (interleaved tungsten neutrino the HCAL signal sum: i
- — 7600 e B0 Foplement target + emulsion) + electronic trackers (Sci-Fi) - °0 o e LR 1o
J 1000 GeV P
~ 1500 GeV — minimizer. SCIF]

0.6 2000

Negative log likelihood

. . _ HCAL US signal sum/event [a.u.] ; . US signal sum/event [a.u.]
KHadronlc calorimeter (HCAL) & Muon system / Esn = aZsignai T PZsignal pion energy 100Gey SIMUIBLION (150 Gev
« Preliminary results of calibration: i T

AE /E ~ 25-30% for 100 GeV pions

1500

0.4

©
N
o
o
W

1000

0.2

=
=
w

r Recorded Luminosity —

o
N

Scifi signal sum/event [GeV]
N
o

Scifi signal sum/event [GeV]

HardQCD: cc + bb 3000, Weak processes
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X (o . AE/E ~ 15-20% for 300 GeV pions & :
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Figure 9. Reconstruction performance. « Use small SiPM signal to improve the energy resolution.
\_ , \_ ,
: Observation of collider v,, events ™
- Vertex Reconstruction N 4 U ( Muon flux measurement ~
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\ Next step: matching reconstructed vertices to electronic signals. ) \ interactions with a significance of 6.8c were observed 3. / \ )
Extended Physics Goals HL-LHC Upgrade: AdvSND@LHC Setector lvout )
AdvSND-Near: 4< n <5 AdvSND-Far: /7.2< n <8.4 U d AdvSND-Near: 4 <1 <5 y
. rade. I -
. LHCb pseudo-rapidity coverage. * Acceptance similar to SND@LHC. Two dete?tgrs (near & far) Major upgrades in the detector:
« Neutrino cross-section « Charm production measurements. “* Replace emulsions with compact
measurements. . Lepton flavour universality. S electronic trackers for high intensity

muon rates.

% Magnet (B = 1 T over 2 metres) with
two high-resolution tracking stations.
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\ Figure 18. Pseudo- rapldltf} ranges covered by AdvSND@LHC. Figure 19. Proposed locations of the detectors. Figure 20. Schematic of Detector layout. /
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