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AlM Physics motivation
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A[M Nonthermal scenario

@Add a minimal extension to the SM: =~ — = s
&scalar color triplet(s) [ anverdi and B. Dutta, (2013) 9]

o . B. Dutta, Y. Gao, and T. Kamon, PRD 89 (2014) 09600
=a fermionic DM candidate

Lins = )\?’péeiijainz;jPRd&k + )\S"pX;ﬁDMPRup + C.C.

M At least two scalar X are needed for the successful baryogenesis
M X couples to two d-quarks or u-quark and DM
M DM isn't protected by parity —’ impar — my| < me

& New interaction terms and production mechanism
are implemented in MadGraph 5

Liny = )\Clx’pééiija’iCZZ’jPRd(;,k -+ )\g’pXZﬁDMPRup + C.C.

AP0 = N\ x AY x Mo ST = X X AT x AT
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AlM A minimal parametrization
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Our focus:
& \or =(1, 1D1)allows to probe the coupling to top quark

light jets top
& Suppose X; be lighter then X5

gMake a flavor-blind coupling structure for simplicity



AlM Signatures

Escapes detection, forms MET

) LW — 2(light)jets

Possible final states:

=aHIigh MET + b-jet + lepton
aHigh MET + b-jet + 2 other (preferably light) jets

Naive sensitivity estimation gives ~1event/tb for 50% efticiency
and A\ = X\a~ 0.1, mx ~ 1TeV
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Events generation and
detector simulation

& Generate parton level events with Madgraph 1.5

ol

adronize events with Pythia 8

& Simulate t

o
o
o

Jse sta

ne detector with De

ndard CMS configu

phes:

ration cara

Reconstruct jets with Fastdet package using anti-Kt
3-tagging efficiency ~70(60)% in the barrel(endcaps)

& Apply pr(b) > 60 GeV and pr(jet) > 20 GeV selection

for jets in hadronic final state
& Apply pr(b) > 30 GeV and pr(¢) > 30 GeV selection in
leptonic final state



i Event kinematics
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i Event kinematics

leptonic final state
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AJM An example of similar model

Let’'s use isospin doublet instead of isospin singlet
Lo Dy QinXa +y"' XIYd;, +y5"' X Yus + C.C.

! \\y1/,/n u+g—X-+npy —>t+npm+npum
' u The reconstructable final state is the
same as in case of isospin singlet model
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However, top quark chirality
from X decay Is opposite
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AJM FastSim with Delphes

Hadronic top quark decay

& Flip the chirality and analyze the pT spectrum
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AlM FastSim with Delphes

Leptonic top quark decay

& Flip the chirality and analyze the pT spectrum
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Al[M Summary

@ Light non-thermal DM model is well motivated by barion
asymmetry and current LHC bounds

& Good sensitivity with LHC Run |l data is expected

& Top quark chirality reconstruction allows to distinguis
between different NP models with single top quark in t
final state

& Works for both hadronic and leptonic decay modes of
the top quark

g Allows search for the anomalous weak couplings in SM
events with single top quark in the final state
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