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— on-shell HNL, for off-shell see Oleg'’s talk —
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B Dominant diagrams: Drell-Yan W and Z (and Higgs?)

— on-shell HNL, for off-shell see Oleg'’s talk —

B For higher masses, also Vector Boson Fusion
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8 Light HNL: off-shell W and Z
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B Same sign dilepton channel
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— LNV signature—

[1207.6079]

CMS 2011
Ns=7TeV, [Ldt=4.98 fb'

b)

etet

—— CLs Expected

I CLs Expected t1c
CLs Expected +2¢

—— CLs Observed

-------- L3 Limits

-—= DELPHI Limits

60 80 100 120 140 160 180 200

my (GeV)




|
103

ATLAS 8TeV (SS)

CMS8TeV (SS)
| |
102
1IN [G eV]
10th 2022

CMS7TeV (SS)

10

9
=
=
—
_
Q.
()
=
\
=
|
m
—.h
=
Z

LHC dilepton

8 T::,f , T::,f , 7:::, , T::,f , T::,f , 7:::, , <
A ) T ) T T T

1_ | I
=) =) =) =) =) =) =)
by )y by by

- - -

_IN"A

Xabier Marcano




-

(4p)
— O
H1
N
— O
H1
0) i
<
= i
()]
T |
o
dp) |
=
@)
| O
| B e
L i
O
= i
Qo
O
I i
T
|
I N | 7:::, | 7:::, | 7:::, | 7:::, | 7:::, | 7:::, | <
T o 7 Y B < ~
o o (@) o (@) (@) o
h s s s s s s
N1
NN

mpy [GeV]

10th 2022

)
(=
=]
—
_
Q.
(e)
£
\
=X
| .
m
—.h
=]
y 4

Xabier Marcano




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?—
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B Displaced Vertices

— LNV signature?—
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B Light HNL: Drell-Yan Z (on-shell)

ete” > Z—-> UN - vl +nj

— Sensitive to all flavor mixings —
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B Exp searches consider 1HNL mixing to 1 flavor at a time

B Are sensitive to very large mixings

What do we learn from these analyses?
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B More mixings, more diagrams
— Tastet et al [2107.12980] —

(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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Longitudinal displacement
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Two HNL with
same mass
same mixing
opposite phase

Symmetry:
lepton number

Xabier Marcano NuTs Workshop — June 10th 2022



D

»

N
W/,.///Z

B Potential oscillations between HNLs

— Antusch et al [1709.03797] —
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— Drewes et al [1907.13034] —
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B Connected to active neutrino masses
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B Connected to active neutrino masses
— Drewes et al [1907.13034] —
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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 There might be hope for LNV signals
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