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*' Motivation

g Accommodate light neutrino data |
<—p Allow large Yukawa couplings ¥, ~ O(1 4

| Low scale seesaws
‘ ® with heavy Neutrino masses at M ~ (9 1TeV) |

1 New Phenomenology

—Y LFV: radiative decays, H decays, ..
“® Heavy neutrinos reachable at the LHC »

| CMS eXCess for H — TH: possrble 1nd1cat1on of LFV '
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' Inverse Seesaw model (I S S)

Extend the SM with fermionic singlets: vy (L = +1) & X;(L=-1),i=1... 3

1 |
Lrgg = Y”LHVR —M] CX —§u XOX + h.c. l

| Light neutrino masses related to small LNV parameter py < Mp,mp |

|
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In contrast to type-I seesaw, we can have My ~ O(1TeV)and still Y}, ~ O(1)
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6 heavy Majorana neutrinos, quasi-degenerate in (pseudo-Dirac) pairs

: N1/27 N3/4> N5/6 with MNi ~ O(Mpg) ~ TeV range

Accommodate v data by adjusting the parameters of the ISS
|

Input: Mp & puy = v, = Vl\/MdlagR\/ dlagUliMNS

| Input: Mp& VY, = ux = M}g EiMNSmVU}T)MNSmD
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‘ 1mum allowed L FV

Examples of textures allowing for maximal LFV in ISS and suppressing
| the p — ¢ m1X1ng

0.8 0.5 0.5 1077

0 1-1 =

vl = ¢ (o.g ! 1) 10 f=vbm 1 10
VA T I~ 1041
3 SR g

v 11-1 = I

—11 -1 - 107° 14— 10—6?
a4 a4 :
7?
1

0 —1 1\ 107
vl -11 1 ol

|
l

1
} Y7, © max 7y mixing
S
=

ol1d l1nes allowed by ,u — 6% T — 6% T — ,uv

Heavy N eutrm Deeay
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' ()ur New Prop

We study the production and decay of heavy M p; in the TeV range at LHC and explore the connections with LFV
We look for srngular/exotlc srgnatures of heavy neutrinos with leptons of dlfferent ﬂavors in the ﬁnal state
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Usual N Searcht |

Main N production at LHC: Drell-Yan. Also v/ tusion |
| Smoking gun signature for Ma]orana neutrinos: same-sign leptons

| Lepton Number '

Violation —

‘ Bounds from EW precrs1on data: q l
Venl?<3x107° | [V n*<32x107% | [V N[*<62x107° 1 ’“

| A SO searches of tri- lepton srgnals marnly for Dirac neutrinos
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ISS: d LF V ”
a1 |
Large Yukawa couplings and heavy N at TeV range lead to interesting
. . . ,
phenomenology, in particular Lepton Flavor Violation |
Interesting CMS excess on H — 7u: LFV signal? ‘
LEFV radiative decays and Higgs decays behave different ‘
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BR(lm — lyy) = 4 x 10 ), (GeV) Ml (Yo Y0 ) kem
v T vy vl :
BR(H — u7) ~ 10~/ M (Y, Y, )a3 — 5.7 (Y, Y Y, Y ) )os |
Both can lead to sizable rates within ISS, but they are constrained by ‘.
present data, mainly by © — ey | (Y, Y]L) o ’
| » Bound 5 |
BR(p — ev) < 5.7 x 10713 J Mp, }
BR(T — ey) < 3.3x1078" ISS _5 |
. — BR(H — u7 10

BR(T — py) < 4.4 x 1078 ( AT i~ ﬂ
Heavy N xsection at LHC :
Generated with MadGraphs |
NNPDF23QED set used |
- Similar results for CTEQG6L |
102 | =PP > Nip T Suppressed channels not shown |
| PP N3ue® |
1073} | --a- PP = Nsjo p* \ Similar results for other YT [ |
ot TP N | ’
200 300 400 500 600 700 800 900 1000 Distinct rates for dif. flavors \
Mg (GeV) |

Slar/ exotic s1gnals

Total exotic events pp — u7rjj QLHC |

T Vs =14 TeV @
100
i !
I |

10 Similar results for other Y+ [
1 Enhanced rates x 2 (approx) if YW |
fusion events added |
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‘Conclusions:
I
|

We predict a detectable number of singular events with no Fr, two
different lepton flavors (71t in this plot) and two jets with M;; ~ My,
‘naively background free
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Work in progress: Explore other singular signals: 7¢)) and pejy, ‘
estimate realistic signal/background and explore other ISS scenarios |
with non- degenerate M R
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