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Abstract agrangain and Process

We study new physics contributions to CP-violating anomalous couplings of o [ he following anomalous interaction term modifies the SM Lagrangian in the

top-quark in the context of top-pair production and their consequent decays presence of T-odd interactions of top-quark with gluon
into a pair of dilepton and b-jets at the Large Hadron Collider. An estimate

of sensitivities to such CP-violating interactions would also be discussed for

the pre-existing 13 TeV LHC data and its projections for the proposed LHC
run at 14 TeV.

@ [ he figure represents Feynman diagrams responsible for top-quark pair pro-

Introduction duction at the LHC. ! | L

® [ he matter-antimatter asymmetry of the universe is one of the greatest mys-

: : <0) 3
teries of modern physics. < 000000006

@ Observation of CP-violation [1]| will help to understand the matter-antimatter
asymmetry of the universe.

o The Standard-Model [2]| is a very rich and successful phenomenology and
allows a tiny amount of CP-violation which is not sufficient to explain the
matter-antimatter asymmetry of the universe. This indicates the need to

explore beyond SM theories. 0000000000

@ Direct CP-violation could be observed through the top induced processes
which are abundant at the LHC.

o|n this study, we consider top-pair production through the process pp — tt,
where the top and anti-top-quark further decays semileptonically into (bl*14)
and (l:_)l_17|).

o\We study the CP-violating effects in the top-pair production by constructing We consider the following T-odd correlations:
the T-odd observables.

o [he CP-violating asymmetry is constructed using the formula
N(C; > 0) — N(C; < 0)
Acp = ’
N(Ci > 0) + N(C; < 0)
@ A non-zero value of asymmetry would be a clear indication of the presence of
CP-violation.

Observables

C1 = €(pb, P§» PI+» PI-)

Cz — fl ° (PI+ — pl—) e(|3I+9 Pi-s Pb + Pb» ﬁ)
C3=4q - (p+ — pPr-) €(Pvs P5s P+ + PI-» Q)

Cs = €(P, po — Pjs P+ PI-)

C5 — e(pb + P+, PE + Pi-+ Pb + va PI+ — pl—)a
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Results

The Figures show possible dg — A space allowed at 2.5 o and 5 o
respectively for the given C.M. energy and Luminosities.

13 TeV LHC Energy
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Conclusions
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® [he present study acheived stringent bounds on CP-violating anomalous
couplings of the top-quark.

@ \We have presented 5o sensitivities for 13 TeV C.M. energy at LHC with the
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integrated luminosities of 36.1 fb—1 140 fb—1 and predicted that we can
achieve 5o sensitivity at 14 TeV LHC energy with projected luminosities of
03ab~! 1ab=! 2ab~1and 3 ab~!l. The results are summarised in the
following table.

V'S (TeV) [ Ldt % (in GeV™!)

2 3
A (TeV)

HL-LHC (14 TeV LHC energy)

| | IA\/SI =| 1I4I -I-IeV ith -[L - .3 al.bl-.| Ifo|r IC1 | | | | | ’\(S|=I1I4- -II-eIV| Wlith J|‘L|= 1 ab-1 for C1

at 30 C.L. at 50 C.L.
13 36.1 fb=10.29 x10=* 0.6 x10—*
140 fb—1 0.52 x10—> 0.2 x10~4
14 (HL-LHC) 0.3 ab=! 0.39 x10~> 0.6 x10~>
1.0ab=1 0.11 x10=* 0.5 x10>
2.0ab 1 0.13 x10% 0.9 x10°

2 3||||4IIII - 2 3
A (TeV) A (TeV)

30ab 1014 x10% 0.1 x10—%

| | ’\{S|=I1I4- -II-eIV| Wlith JI.LI=|2Ia.Ib_-II flor| CI-I | | | A\(S|=I1I4- -II-eIV| Wlith JI\LI=|3Ia.Ib_‘II flor| CI.I | | |
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