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The model

General Framework

5D: Type | Lsp > yvHN + ckNN + 5(2 — ZU\/)MNNRNR

@ Normal KK basis (Huber, shafi, 03)

@ Only zero mode contribute to neutrino mass, which
has My, > TeV

o Type | seesaw

4D: Type |

= No hope to produce it on collider ?

NOT close to Mass basis !
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The model

General Framework

5D: Type | Lsp > yvHN + ckNN + (5(2 — ZU\/)MNNRNR

@ Mass Basis

4D: Inverse o TeV Pseudo-Dirac pair with tiny Majorana Mass
splitting contribute to neutrino mass
@ Inverse seesaw (Mohapatra, 86)

= Phenomenological interesting !
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The model

5D overview
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Signal Channels

pp > W, /Wg > NIt > 1£/Fjjbb pp > W /Wg > NIt > 12T £ pb + MET

Assuming N is pure Dirac = No Lepton number violation
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The Signal

Production
Coupling :
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Wkg Branching Ratio

Forbidden channels: Decay channels:
Wgr —ud No Coupling Wgr — WZN
Wgr — q FK&  Kinematics Wgr — NI
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The Signal

Backgrounds

Channels Di-lepton Tri-lepton
Signal FEIFW(jj)H(bb) [T I£H(bb)
Irreducible BKG  [F[FW*H IEFIFWEH
titH — bW bW~ H ~
Reducible BKG ~ oo~ (W BB
JiIEIFH

Cuts (GeV)

40 < My <120
My > 120

1500 < MWR < 3000

110 < My, < 140

1000 < My, < 2600
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Signal+BKG

Parton level + Smearing+b-tagging (14 TeV LHC 300 b 1)
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The Signal

Final results

No. of Event
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The Signal

Comparison with 4D LR model

Warped Seesaw

LR inverse seesaw (ChenDev,12; etc)

Models

Production

Warped Seesaw LR inverse seesaw

BR(Wr — NI)
Final states

Z’ channels
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Comparable to Wg Suppressed by M,/
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The Signal

More Channels

Z'channel SU(2), doublet decay (or mixing)
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Conclusion

Conclusion

e Type | (High scale) seesaw in 5D model can naturally go to 4D TeV
inverse seesaw, which can be directly probed by LHC

@ ~5 o signal of Di-lepton and Tri-lepton channles can be achieved by
on-shell production of Wg and cascade decays

@ Comparing to LR inverse seesaw, warped seesaw have an extra H
(bb), can further suppress background. Z’ channel is only
unsuppressed in warped case

@ More channels are possible in warped seesaw (SU(2), doublet decay)
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Conclusion

Thank you
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Lepton Mixing

ESD > yLLHZR

Neutrino Mixing Charged Lepton Mixing
wiry Ng + MpN; Ng yvé ér + Mpé ér
Mp(N, + o) NR Mp (& + & Te8L)éR

Ny ~ N + Vonrp €L~ é + Ve
v ~v — V,uNL eL~ e — V€L

V2, V~ = 0.001
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