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1 Bolton et al [1912.03058]
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B Dominant diagrams: Drell-Yan W and Z (and Higgs?)
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8 Light HNL: off-shell W and Z
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B Heavy HNL: on-shell W, Z, H
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@ Same Sign Dilepton channel _ INV—

pp » WO = FEN - £50% 4 pj

B Opposite Sign Dilepton channel — LNC—

pp — WO = FEN — £507F 4+ pj

8 Trilepton channel — LNV?—

pp - WO - LN — f;:f;f}f_’v

B Displaced vertices — LNV?—
pp = WD = EN /I N— 565
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https://arxiv.org/abs/2208.13882
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B Exp searches consider THNL mixing to 1 flavor at a time

B They are sensitive to very large mixings
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B Exp searches consider THNL mixing to 1 flavor at a time

B They are sensitive to very large mixings
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— Drewes et al [2207.02742] —
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to a single flavor
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B Setting bounds on, e.g. pp — Uijj

o(pp = uN) X BR(N — ujj)

v
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< Mixing to a single flavor
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For a fixed mass and Uz?
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B Setting bounds on, e.g. pp — puer @ uuuv

o(pp = uN) X BR(N — uev) @ o(pp - uN) X BR(N — uuv)

V \ 4

| U I” BRIV = per) @ |U,yl* BR(N — ppv)

Mixing to a single flavor

<
L

2
‘UIMN‘

Xabier Marcano CERN Neutrino Platform Pheno Week 2023 — March 14th



N

Z

B Setting bounds on, e.g. pp — puer @ uuuv

o(pp = uN) X BR(N — pev) @ o(pp - uN) X BR(N — uuv)

~ Mixing to a single flavor
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— Tastet et al [2107.12980] —

ut

(a) LNC (b) LNV
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B Simplest realistic framework

— Tastet et al [2107.12980] —
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B The efficiency is highly mixing-pattern dependent
— Abada, Bernal, Losada, XM [1807.10024] —
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B Exp searches consider THNL mixing to 1 flavor at a time

B They are sensitive to very large mixings
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Two HNL with
same mMass
same mixing
opposite phase

Symmetry:
lepton number
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Two HNL with
same mass
same mixing
opposite phase

Symmetry:
lepton number
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B Potential oscillations between HNLs

— Antusch et al [1709.03797] —

position space

(fixed y=50)

(0)s1uaAg #/(x)slusng #

March 14th

(o0]
(o
(=}
(g
=
()}
3
(o]
c
(]
=
(«
£
1 &
(o)
Y=
L =]
v
«
(o]
c
-
s =]
=
(V]
y 4
y 4
-4
L
O

Xabier Marcano




B Connected to active neutrino masses
— Drewes et al [1907.13034] —

R U i oo T T e ! L | ! T

Xabier Marcano CERN Neutrino Platform Pheno Week 2023 — March 14th



LNV~LNC

| I'v =AM
10_11 T eeeeee Linear seesaw
-------- Inverse seesaw
10_13 1 Loop-inverse seesaw
........ AM = 10—7 eV

o
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https://arxiv.org/abs/2209.04461

Fernandez-Martinez, XM, Naredo-Tuero [2209.04461]
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https://arxiv.org/abs/2209.04461

B Colliders are good places to search for HNLs
— LEP, LHC and more to come —

B LHC is already improving LEP

B Analyses are improving
— trileptons, DV, OS dileptons —

B Sitill things to be improved
— going beyond single mixing hypothesis —
B LNV signals still relevant for symmetry protected scenarios

— help discriminating low-scale seesaws —
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B Dominant diagrams: Drell-Yan W and Z (and Higgs?)

B For higher masses, also Vector Boson Fusion

/]

Fuks et al. [2011.0254
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B Same sign dilepton channel

pp = WO = £EN = £50* 4 pj

— LNV signature—

[1207.6079]
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B LNC searches are also possible

pp = WO = £EN = £E0F 4 pj

[2011.05263]
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B Trilepton

35.9 fb™' (13 TeV)
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B Displaced Vertices — LNV signature?—
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B Displaced Vertices — LNV signature?—

pp - WO S XN /| N-— Fi
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B Light HNL: Drell-Yan Z (on-shell)
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