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Introduction

The Standard Model of Over the decades experiments

Particle Interactions have found each .
and every missing pieces

Verified the facts that
they belong to this family

a5 Finally at the Large Hadron collider
Higgs has been observed
=== [{s properties must be verified

- Stronly established WIith interesting shortcomings

Few of the very interesting anomalies :

ﬁfiny neutrino mass and flavor mixing@

kRelic abundance of dark matter. .. J
Unkown

SM can not explain them

@eutrino oscillation experimenta
NO, Super — K, etc.

® Nature : Majorana/ Dirac

® Ordering : Normal/Inverted

@ Nature of the mixing between the
mass and the flavor eigenstates




Particle Content

Dobrescu, Fox; Cox, Han, Yanagida; AD, Okada, Raut; AD, Dev, Okada;
Chiang, Cottin, AD, Mandal; AD, Takahashi, Oda, Okada
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Higgs potential

V = m2(H'H) + N(HTH)? + m2(®T®) + Ao (®T®) + N(HH) (D)
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Interaction between the quarks and 2" £9= —¢'(@v,¢%, Pra + 37,42, Pra)Z,

Interaction between the leptons and Z' £° = —g'(¢yuqs, Pl + €yuq., Pre) Z),

. M 2 2
Charged fermions T(Z'— 2f)=N. fr (g}f [g’,xH,xcp} + g% [g’,xH,%} )

. . : 2
light neutrinos [(Z' = 2v) = By q" {g’,xﬂ,xq)}

heavy neutrinos (2’ »2N) =+ 2 g¥[¢ .z (1- ﬂ)
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Recent bounds on the heavy 7’ from dilepton channel

— 137 fb' (13 TeV, ee) + 140 fo™' (13 TeV, uu)
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LEP Excluded
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Implications of the choices of xu

No interaction with €p No interaction with dp
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Fermion pair production at the e"e™ collider

M, =175 TeV

Dev1at10n 1n cross section

O mEEm.

O'U(l)X
1 AU Pe*ape :—Pe7Pe* -1
2103/4.XXXXX Total cross section ( *) oo (Fer Fer)
10+ Pe_=0,Pe+=0
e f= U
= 0.100;
S
S
0.001
Vi
Vi=y, 2,7 10°° = 10
- 0.1 05 1 5 10 50 100 0.5 1.0 L5 2.0 2.5
¢’ / Vs [TeV] . Vs [TeV]
gil’lt = 10 ab
0.01 ‘ , , :
V's =250 GeV \s =500 GeV - Xy=—2 .- Xy =1
XH ==1_... Xy =2
0.00H-llnﬂﬂ-—-———--u----------------_--;-._--_--_--_----_--;-;-:::: 0.00 -----_-;.-_“-:::-":. ........ =
s ~0-01 ._._._'-'_'_'_"""'-'--—-—--._._._____; $ e e
< Tr—e— _o0s. T
~0.02 el TUSe—o
--XH=_2---XH= - s"\. \.N'\.\
ooy [ XHEToXn = ~0.10 Tr=eel ]
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
P, P,



Forward backward scattering

) = op(P,— P y)—op(P,—.P+)
op(P,—,Py)+op(P,— P +)
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Production modes of the RHNSs at the colliders : pp. ¢ ¢ ,e p
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The branching ratios of Z’ boson as a function

of zy with a fixed M, = 3.0 TeV
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The ratio of the partial decay widths of Z’ boson into RHNs and dilepton final states as a function of z g
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Pair Production of the RHNs as function of x,
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Existing and prospective bounds

1502.06541 1805.00070 1908.09562

on the mixings
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Conclusions :

‘We are looking for a scenario where which can explain
- a variety of beyond the SM sceanrios.

. The proposal for the generation of the tiny neutrino

. mass, from the seesaw mechanism, under investigation
at the energy frontier. We study g, &g, Y1r B :
' The asymmetries are sizable at 250 GeV and 500 GeV e"e* colliders . :

Prospective DM candidates can also be sudited in this scenario

. The motovation of these works 1s to find a new particle,
:a new force carrier as a part of the of the new
. physics search including various BSM aspects.



