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Right-Handed Neutrinos / HNL / Sterile neutrinos
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Diagonalise: Naturally generate the light neutrino masses it M, << My or U(1),; is approximately conserved
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Beyond the Renormalisable

It Ny is coupled to some heavy new physics at A:
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Active-to-Sterile and Sterile-to-Sterile Neutrino Magnetic Moments
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Above EW scale
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'Good choice for LHC studies! ‘




To make lite easier: rotated N,SMEFT
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Current Bounds: Active-Sterile Dipole Moments
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LLPs @ LHC



HNL Production
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HNL Decays
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Possible Scenarios

9 Scenarios: Where is the non-pointing photon signature viable?
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B1-B3: (> 1) non-pointing photons from N, and N, decays
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Displaced Vertex Signatures: Non-Pointing Photons

Non-pointing photon signal from decaying HNL: ECAL cluster

Characterized by impact parameter ot f
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1. Modelimplementedin FeynRules e \‘: Primary vertex
2. ppcollisionsat /s =14 Tev inMadGraph5, 100k events at each grid point ’ ’
3. Particle decays handled inMadSpi1n l i Lx
4. Detection efficiencies obtained with Pyth1a8
(mLLPa Cdccay)

CMS, arXiv:1207.0627
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Scenario BT

pp = NN, : (dNNy, dninz) \/E = 14 TeV ¥ =3 ab”!
. s . |
Ny (EF™) 10 : —— .
4 TN,
1071 B
P LEP
P :

."\rl ( ‘ \
mo=0.1
mo =005

B1 B1 : .
Nsig.:O.LZ'B(NZ%Nl/Y).eseI 10_7_ -0.—().()1
= B 76 = 0.005
\_ J
Solid: 3 events (95% C.L.) 10" 10"
Dashed: 30 events ma, [GeV]

12




Scenario BZ
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Scenario B3
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A Model Example:

Field(s) Irrep | Couplings
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Charged Lepton Flavour Violation:
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Aparici , Santamaria , Wudka, 0911.4103
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A case example of Active-to-Sterile moment
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Direct Collider Searches
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cLFV shows excellent complementary to LLP searches @ LHC
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Take home:
® Non-pointing photons can explore new regions of parameter space for dNN}, , dDN}, and V @ LHC

® |n realistic models complementarity with cLFV

Thank you for your attention!
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