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The Right Handed Neutrino (RHN) can address the following big questions

& Why does matter dominate anti-matter in our universe?
@& Do quarks and leptons unify?
& Why is neutrino mass so small?

RHN is assumed to be

O aMajorana particle (N = N) ~ 9auge boson : Z'

0O minimal U(1)s.L model 1 RHN pair production
Gp_1 = SUB)c X SU@). X U(1)y XU(1)p_y

~

Lepton # violation Is possible!

l

M Same sign leptons possible

Very small SM BG! J

Benchmark points with My = 85, 95, 100, 110, 120 GeV
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Pol (e*,e™) = (—0.8,+0.3), (+0.8, —0.3) : £ = 900 [fb™']
Pol (eT,e”) = (—0.8,—0.3), (+0.8,+0.3) : £ = 100 [fb™]
My [GeV] Mz [Tev] 917 [Ven| - oR O
. UM)eL | mixing BRWN—eW) [fb]
RHN mass Z’ mass : 5 5 5 L
g coupling angle 100% pole;lrlsatlon
3b / 1 0.003 0.50 0.048 0.089
95 / 1 0.003 0.48 0.033 0.060
100 / 1 0.003 0.44 0.026 0.040
110 / ] 0.003 0.40 0.012 0.021
120 7 1 0003 037 00021 00035

z minimal U(1)s.L model
2 ILC 250 with initial state radiation (ISR) and beamstrahlung (BS)
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ILC250

Signal process:
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O Isolated e # = 2 && Isolated v, HV Isolated electrons charge eixe>
= 10

-
3 =
. . N .5
0 Same sign isolated electrons g - g
o 4 e MINS5 . o
=1 o Signal ]
O Isolated electron energies 5 < Eiso <200 [GeV] w0’k — o 5
4f_\WW_hedronic —_— ko]
L S 422000, hadronc. S
O Isolated electron angles IcosBiscel < 0.95 1ok — 4 Zreanc | S
oeen. l_singoW sereplont &
. . 1 : Al_singeZee_SemileplonNiC | —
O IsolatedLepTagging(min) > 0.9 - X )
:[ Opposite sign Same sign
@ ThrUSt T < 0'9 ) 10 1 1 | 1 ‘gl 1 ! 1 I ! 1 ' ! | L} | L} 1 ! 1
1 0.5 0 0.5 1 1.5 h2
chg

0O Jet clustering with Durham log1o(y12) > -1

(r:] Total visible transverse momentum P: < 80 [GeV])
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(. )
ILC 250 with ISR /BS |° Isolated e # =2 && Isolated y # = 0

Pol(e-, e+) = (+0.8, -0.3) && Isolategl u#=0 |
*Isolated e is same sign (e1xez=1)

One of kind of event-shape variables
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hrust
nT:unit vector Thrust < 0.9 T
P: momentum of each particle 2f events exclude usefull
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ILC 250 with ISR / BS - lIsolated e # =2 && Isolated y # = 0 && Isolated p # = Oj
Pol(e-, et) = (+0.8, -0.3) 5 Isolated e is same sign (e1xez=1)

J

Total transverse momentum
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After removing isolated electrons force into 4 jets (Durham)

Search for the correct combination w and

L=

Best jet pair 1 + iso e—»ijel

Best jet pair 2 + iso e—»Mj.e2

Jet pair 1 —»ijl, Jet pair 2 _’ijz
]

We expect for “M ;. = M;,.”

I 2 = ijjel o jj62)2

Fy=M; - M) + (M, — M,)*

Choose combination with minimum F1,F2
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ILC 250 with ISR / BS
Pol(e-, et) = (+0.8, -0.3)

Reconstructed momentum
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Remaing backgrounds ~ 8
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» AImost Backgrounds is removed
- Signal efficiency < 10%

- Just only applying cut -> neet to consider more

Next steps
Removing overlay events (= making all process again)

Evaluating cut conditions
Making exclusion plots

(Parameter serach near 125 GeV)
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ILC 250 with ISR / BS
« Pol(et,e”) = (4+0.8,—0.3) : £ =900][fb™ "]

ILD work in progress

Signal Entries




ILC 250 with ISR / BS
Pol (e™,e™) = (+0.8,—0.3) : £ =900 [fb™ "]

ILD work in progres
BG Entries

...................................................................................................................................................................................................................

4f WW_s | |Af ZZnun ' 4f _single 41 smgIeZ
2f_ hadro 4f WW_h 1 4f ZZWW 4f ZZ h 4f ZZ raa_4f zz_
emlleptonl: hadroni dronlc a mllepto?ﬁc u semllep W_semile ee_semile : sI

nic : adronic ‘C tonlc ptonlc ptonlc

No cut |304775: 1795 20893 1673 | 1359 = 8836 89 3801 20 778343 26
€iso #=2 && Yiso : :
osaa 0| 17660 9 1 41 . 10 6 157 1 667 120939 0

Samesign | o550 ¢ ¢ i 12 . 1 . 0 8 0 240 49 = 0
(isorx€iso2= 1) | = & I D R
< Eisoe <100 | 252 1 12 1 0 8 0 239 474 0
|cOSBisoel<0.95 47 0 4 0 0 3 0 93 43 0
Taggingmin> 0.9 i i i : : é
Thrust T<0.9 5 0 0 0 0 0 0 14 8 0

log(y12) > -1 2 0 0 0 0 0 0 11 6 0
Pr> 80 2 0 0 0 0 0 0 1 5 0
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. Isolated e # = 2 && Isolated v # = 0 && Isolated p # =0 |
Isolated e is same sign (e1xe>=1) )

ILC 250 with ISR/ BS
Pol(e-, et) = (+0.8, -0.3) 3

COSBisoe
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ILC 250 with ISR / BS - lIsolated e # =2 && Isolated y # = 0 && Isolated p # = O1
Pol(e-, et) = (+0.8, -0.3) 5 Isolated e is same sign (e1xez=1)

J
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ILC 250 with ISR / BS

Pol(e-, e*) = (+0.8, -0.3) |
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Isolated e is same sign (e1xez=1)

solated e # = 2 && Isolated y # = 0 && Isolated p #=0

J
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