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SND @LHC (Scattering Neutrino Detector at the LHC)

Ha 480 M ot ATLAS - 3awuteH ot 100 M ckana n MarHuTHaTa cuctema Ha LHC.

HayyHa nporpama

HeympuHHU B3auMogeucmBus Charged

particles g

* 3mMepBaHe Vv B3al/IMO,£I,el‘/JICTBVI$I B HEM3C/1eABaH  [EWBCIRGeR€ = = = = = Prconnnenneen

Residual
TeV eHeprmeH ananasoH 100mock  hadrons maL;r%ts

480 m ATLAS

-
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e HabnwogeHnsa Ha v, 5
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JlenmoHu B cnabume B3aumMogelicmBus EeolicRns
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» Pa3sinyaBaHe Ha TpUTE apoMaTa — TecT Ha YHUBEPCA/IHOCTTA Ha
apomaTuTe (LFU)

CusnHu B3aumogelicmsus (QCD)

* [Moabop Ha HeyTpPMHa OT pasnagm Ha c-KkBapku —> M3BepBaHe Ha
MPOAYKUMSATA HAa YAapOBHWU KBApPKWU B MPeAHO HanpaBaeHWE v,

Omsba cmaHagapmeH moaen (BSM)

e TbpceHe Ha HOBU JIEKU YaCcTULIM, KOUTO Ce pa3nagaT uam pascemsar B
obeMa Ha aeTeKkTopa




[eTekTop

BeTto cuctema JINST 20 P07011
— 2 (2022 - 2023) / 3 (2024 -)
CUMHTUNAUNOHHU PABHUHMN.

MulleHa, vertex getekrop u ECAL
— 830 Kr BondppamoBa MULLIEHA
— [leT cTeHun X 59 chog eMmyncum

+ neT CTaHUMM OT CUMHTUNALMOHHU B1AKHA
— 84 Xo, 3 Ajns Off-axis: 7.2 <n< 8.4
NMop6op Ha HEYTPUHEH NMOTOK C YaPOBEH NPU3XO0A.

HCAL u MIOOHHa cucTteMa

— OceM 20 cM Fe 610Ka + CULMHTUNALUOHHMN PAaBHUHMN.
— MNMocnegHn 3 paBHUHU C NO-GUHHA Pa3aeaMMOCT.

— 95 A,

HOBO ot 2025: PaBHMHa OT ApendoBu TPHOW.



iopscience.iop.org/article/10.1088/1748-0221/20/07/P07011

KannbpoBKa No eHeprus

TecmoBuU cHornoBe om NMUOHU € U3BeCmHa eHeprus
(SPS, ABrycm 2023)

* I1eHTUYHO Komnune Ha aJpoOHHUNSA KaJOPUMETBP U
cMaJieHa MULLEHa
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MIOOHEH NOTOK wSND@LHC '.
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https://link.springer.com/article/10.1140/epjc/s10052-023-12380-3

HeyTpUHHU
B3aMMO1EeUNCTBUS

MI0OOHHO HeympuHO (Phys. Rev. Lett. 131)

v’ 8 KaHAMAaTM B AaHHM oT 2022 (6.8 0, 36.8 fb 1)

v' 31 HOBM CHOUTUSA C BKAKOYEHU AaHHM OT 2023
(B cbomBemcmBsue ¢ MoHme Kapsio cumyaauuu)

Cb6umus 6e3 mrooH (NC and v, CC)
PRL 134 231802 (2025)

v 7.2 vOu cbbUTHA € HUBO Ha yBEpEHOCT 6.4 0
v (4.9v,CC+2.2NC+0.1v,CC cbbutna)

EfleKmpoHHO HeympuHoO (Preliminary)

v' 19 KaHaMpaTV B faHHu 2022-2024
[2.7 ¢ (3.6 6 unbinned), 170.6 fb™]

v" MNpepackasanu 19+5 cbbutuns, HUBO 4.5 0
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.031802
https://journals.aps.org/prl/abstract/10.1103/r2qy-9hft

H eyTp MHHWU Preliminary
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[lpon3Boa HA TP MIOOHA

SND@LHC e cnocobeH fa pasnosHae cbbumusi ¢ mpu MIOOHA  yscpensam ce HecbomBemcmBus

ur+N—-p u u=+N

e Geant4 u MESMER

Jlunca Ha usMepBaHUs Ha Mo3u npouec
* Brookhaven National Laboratory Alternating Gradient Synchrotron (AGS) in 1971
10.5-GeV muon beam impinging on a lead target (Rev. Lett., vol. 26, no. 2, p. 2, 1971.)
e CosmoALEPH with cosmics in 2006
Phys. Rev. Lett., vol. 96, p. 021801, 2006
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MIOOHHO HEeEenacTU4Ho

pa3CcemBaHe B eMYJICUU

preliminary

Jba6oKo Heeslacmu4HuU npoLecu Ha MIOOHU €

MuLlieHama.

N, [cm®GeV']9.5fb

Observed: 288 + 17

Expected: 341 £ 16
(Signal muonDIS

32545 1b

(Backgfbund muon passing 14 :i:"3

)
)
)

J(ﬂDls)exp = 0.012 mb

16 - 18 Anpun 2026
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O1B8ba CtaHaapTHUA Moaen (BSM)

SND @ LHC uma 4yyBcmBumeJilHoCm KbM HOBU, ¢Z1a60 B3aumMogelcmBuaLlu Yyacmutu.

 [onemMuTe eKCnepmMMeHTN HAMAaT Bb3MOXKHOCT Ja U3cneaBaT JIEKU U AbATOXKUBYLLM IEKU
YyacTuum.

e B 3aBMCMMOCT OT BPEMETO UM Ha XMBOT, MOXXE A Ce TbPCAT NPU3HALM 3a pa3cerBaHe Uaun
pasnaj B obeMa Ha JeTeKTopa.

e EkcnepuMeHTU 3a AUPEKTHO TbpCEHE HA TbMHA MaTepus He orpaHMyaBaTt $a3oBOTO
NPOCTPaHCTBO Ha nentopobHa TbMHa MaTepus (CBbp3Ba ce ¢ 6apuUoHEH pa3aa)

B 1\ _
gleptophob :_gBVH]H +gXV#(5)yX+X —X+ayX)r ]E :gz qy u4
q




Pa3snaan Ha HOBUM YacTuUW

Limited sensitivity by
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https://arxiv.org/abs/2004.10996
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SND@LHC Run 4 (HL-LHC)

2602.21881 (Submitted to EPJC)
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https://arxiv.org/abs/2602.21881
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Bb3MOXXHOCTU Ha SND @HL-LHC

e Constraints on the gluon parton distribution function (gPDF) at large Bjorken-x
e OT CbLLLECTBEHO 3Ha4YeHMe 3a 6baelin yckoputenum kato FCC

* Lepton flavour universality (LFU)

e ¢ ToYHOCT OT 3% (6%) 3a baseline (extended) 0001
KoHdurypaums (BMecto 30% 3a Run 3 SND)

m, =20 MeV, a, =0.5

— -5t
* MMbPBOTO eKCNepMMEHTaNHO HabtoaeHne Ha U, 10

e 120 (50) cbbumus c baseline (extended)
* Feebly Interacting Particles (FIPs)

éﬂ 10—? E

10-°} " ~ Baseline -
----- Extended

1 0—]1 L = P ! | f 1 z z
0.5 1 2 5




3aKJ1ro4eHue

¢ HGYTpMHa — AKTUBHO pa3BUTUE C HEYTPUHHUTE n3caeaBaHnAa U NbpBuU MUSMeEpPBaHNA HA

cevyeHUnAd 34 B3al/IMO,£I,el‘/JICTBI/Ie.

e MIoOHU — /I3BepeH MIOOHEH MOTOK U MbPBU PE3YTATU 33 CEYEHUS 33

B3anmMogaemncreme Ha muonDIS.

e OtBbA CTaHAapTeH Moaen — [loTeHuMan 3a TbpceHe Ha HOBM €nabo

B3anModencTBaLly HYacTULMU.
v'v. magnetic moment v'emulsion matching
v’ momentum from multiple scattering
v'shower tagging u ap. v'v, B eMyJ/icuu
e SND@HL-LHC (Run 4 Upgrade)
» [1Be pa3/INYHMN Bb3MOXKHU KOHPUTYpaLUN.

> 3Ha4YUTENHO MO-roAAM BPON HEYTPUHHU CHOUTUS.
»[Mo-a06pa YyBCTBUTE/IHOCT KbM HOBM YaCTULN.

16 - 18 Anpwun 2026 Kateapa “AtoMHa ¢pusmuka” Ha 80 roguHu
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Leptophobic DM (& y A
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c) Drell-Yan process




SCatteI‘ing Signatures Elastic vs Inelastic interactions

. e . . Elastic
1) Elastic/inelastic ratio  Knockout proton starts a shower —

* The ratio N,;/N,,,; is different from that of Low-Q? tré}nSfeh shower fully contained,
NC neutrino interactions. * vDIS — High-Q* transfer, larger energy

» Both decreases with the growth of the deposit, shower spill into multiple layers
mass of the mediator my,. m, =20 MeV, a, = 0.5

 Proton form factor — enhancement of 0.00 g ded
low-Q? interactions 1041 ;

Q2 <12 ~1GeV?

10-5§

1077}
10-8)

90% C.L.

— SND@LHCinel
—_ SND@LHC

(10 events)

- S




Scattering Signatures

2) NC/CC ratio Neutrino NC interactions can be very
e Uniquely determined for neutrinos to be 1/3  similar to LDM scattering

* Kinematics and topology e Shower without outgoing muon
my=myl3, E =1TeV e Knockout protons from elastic LDM

Main challenge

interactions cannot be traced

2.5
i . Key difference

2.0:.\ ,))//:\,0@ —_ my=02GeV | . y

Gl e | | ] LDM scattering enhanced for low

&) u\f 1.5 / momentum transfer

> 4 05 e Softer hadronic energy fraction
0.5 Open question — Perhaps a neural network
. 0: can be trained to use energy deposit and

_ ; _ shower properties to identify different types of
E,/E neutrino and/or LDM interactions.

02
JHEP03(2022)006



https://link.springer.com/article/10.1007/JHEP03(2022)006

Probability of Scattering vs Decay

P scat ~ ’}’Od y ( v ) Natom (SC&I&I‘) P scat ~ '}“Gf Natom (VGC tOI‘)
SxxJIN a D~ 3
Pde(: mg mSmNEX Pdec my,

* Decay width — favors large coupling, but large m

* Scattering rate — favors large coupling, small m




Dark Higgs

i ¢ Branching Fraction
ee | T cc
Ez—mgzbqbz—sin@%gbff—Avhgbgb + o '
It
* Dark Higgs ¢ (mass mq5) 51 > ! i
e SM Higgs h with vacuum expectation a i
value v o \/
e Mixing angle 6 : gg
e Trilinear coupling (1) to SM Higgs 102} . ail h
0.1 05 1 5 10
mg [GeV]

Phys. Rev. D 97, 055034



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.055034
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.055034
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.055034

V U 0, b servation Phys. Rev. Lett. 131, 031802

Expected in 68.6 fb~1
e Signal: 19.1+ 4.1 (syst)
 Neutral hadrons: 0.25 + 0.06 "
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Ou Observation

Phys. Rev. Lett. 134, 231802
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