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Traces of new physics in neutrino
scattering
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Large flux of muon neutrinos
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Hints for new couplings of second
generation leptons
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Our model
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Imposing global U(1)

d — P, Wy = e_iO‘LM, up — e “up, N —> N, u— e, and d— e 'd,

m Coupling only first generation quarks

_ _ Dirac or Majorana
m Coupling to only second generation leptons
m Smallness of masses of u and d quarks

m No loop induced neutrino mass




Two-Higgs Doublet Model
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Effective coupling

GUNRVMQLUR - GdNRVMCZRdL ain GLNR,LLLCZRUL ah GRNR,LLLCZLUR + H.c.
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N + N Production per bin
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Number N+ N

my GeV 0.1 1 3 8 10 15
SND@QLHC | 19 18 13 9 3 1
FASERv 113 109 90 46 35 17
FASERv2 7685 7394 6045 3019 2229 1015
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First Vertex

Second Vertex
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First vertex: NC vertex

Second vertex: NC or CC vertex

Accidental background

Nz o xp/2 ~0.02 and Nyc X N, x p ~ 0.12.

I? x (2 GeV/my)'e.
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| ‘Indirect limit: perturbativity of couplings
10 - And lower bound on mediator mass
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CMS and ATLAS

® can be pair produced via electroweak interaction
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Forward experiments > Customized search in ATLAS and CMS data

Majorana vs Dirac

ot — ,LL+N — ,u+,u+dﬂ i Same sign lepton » Majorana




Contribution to Muon Magnetic dipole

moment y
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Contribution to Muon Magnetic dipole
moment
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Four or Five times smaller
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Contribution to Muon Magnetic dipole
moment

2 2
Contribution from minimal model: Aau ) (g) —5x 1010 (ﬁ) (300 QGGV) :
2 3 Mg+

Four or Five times smaller
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Four copies of scalar doublet ﬂ|:> Effective coupling x 4 -|:> Data X 16

Interesting phenomenology
Four copies of N ﬂ|:> _ |
Chain leptonic decays of N



Model with multiple sterile neutrinos
YoiN;®' cL,, + H.c. N
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Yii ~ Yy ~ 3 and mg+ ~ mgo ~ 300 GeV, mmmd GV ~ G ~ 107* GeV >,

Yluz' > Yu, Y N; = Njup and N; — Ny,

The lightest V; decays into v+two jets or pu-+two jets




Signals at forward experiments
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Missing transverse momentum

H Total momentum

Like NC




Summary

m Forward experiments can test GuNRVpﬂLuR =+ GdNRV,uJRdL
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Alert for CMS and ATLAS

m CMS and ATLAS= nature of [V  (Majorana vs Dirac)




Summary

m Contribution to muon magnetic moment, % of deviation
m Extending model to include more N

m Chain decays of N at forward experiments with multiple muon emission

Like NC




