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The right handed neutrino(RHN) can address the following big questions

2 Why does matter dominate anti-matter in our universe?
2 Why is neutrino mass so small?
2 Do quarks and leptons unifiy?

Right handed neutrino is assumed to be a Majorana particle.(v = 1)

-> RHN pair productiorQK-'

Lepton # violation is possible!

¥ Same sign leptons possible
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No SM BG!
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Gauged B-L extension of Standard Model(SM) e uniaue anomaly free

global symmetry in the SM
Gp_; = SUB): x SUQR), x U(1)y X U(1)g ‘/\5

2z Anomaly free requirement & RHNs Gauge boson : Z’
2 Seesaw mechanism « automatically include

If B-L symmetry breaks spontaneously -> Z’ becomes massive

minimal B-L model

SU(3)c SU(2)L U(T)y [U(T)BL

i=1.2.3
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SM like Z’ coupling HL-LHC prospects limit for U(1)s-.. model
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The heavier Z’ mass less constrained by LHC
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Not excluded by LHC

Mn [GeV] Mz [TeV] G1 Venl2 (eeiLIEN) Jomot
100 7 1 0.001 57.0515-01 1613
""""""" 200 7 1 0005 161E01 368
""""""" 100 3 005 0001 134604 03
""""""" 200 3 005 0005 266605 006

N Pol(—0.8,4+0.3), (+0.8,—0.3) : £ = 1600 [fb~]
» minimal U(1)s.L. model Pol(40.8,+0.3), (—0.8, —0.3) : £ = 400 [fb~!]

2 ILC 500 with ISR / BS
& Generated event # = 5000




Make Events

{ WH|ZARD ver 2.8.5 }

Fast * Slow Fast

Icio Full S.G.V
Delphes Simulation e

Less * precise | Reasonably
precise precise

miniDST
Events format
Fast simulation

using Delphes with the “generic ILC detector card”
recently prepared for the US Snowmass study
— Friendly to newcomers
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After removing isolated e, |,y force into 4 jets (Durham)

Search for the correct combination of|jj and

Best jet pair 1 + iso e—»Mj.e1

Jet pair 1 =M., Jet pair 2 =M, ’
P Jil P Ve Best jet pair 2 + iso e=>M;,,
F=M;-M) +M;-M,) We expect for “M;,; = M;;,»”

= (]Wjjel o jje2)2

Choose combination with minimum F
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RHN pair production has a distinctive signature of same
sign leptons in the final state
— Expected to be almost background free

Carried out fast simulation for RHN pair production
using Delphes miniDST framework

> Analyzed detector-simulated particles and tried to
reconstruct RHNs — Looks promising!

Future plan

Include potential backgound processes

& Consider other models of RHN
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In rest frame . In Lab frame Ew = 142GeV
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, ; . O LR Event #
MN [GeV] Mz [TeV] g] |\/eN|2 (ee—)NN) [2000fb-1]
100 7 1 0001  453E-02 50

Cross section with the beam polarization

(PP, = (1—2P_) (1 +2P+)0'L+ (1 +2P_> (1_2P+)0'R (01 = oR)

Pol(—0.8, +0.3), Pol(+0.8, —0.3) : £ =900 [fb~"]
Pol(40.8,+0.3), Pol(—0.8, —0.3) : £ =100 [fb™!]
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G1’:U(1)s-L gauge coupling constant

Mn [GeV] Mz [TeV] gT’
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IVenl2 : the “light-heavy” neutrino mixing matrix
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