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The Standard Model: the good, the bad, and the ugly

* The good

Events/2.5 GeV

* Well-validated
experimentally
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* The bad * The ugly
* Doesn’t account for dark * Hierarchy problem
matter/energy
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Where do we go from here?
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Vector-like quarks

* Vector-like quarks (VLQs), in particular vector-like top quarks (VLTs), are particularly
attractive BSM theories
* Vector-like quark (non-chiral) = left and right-handed components transform the same

under the weak interaction
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* For a TeV scale VLT, corrections to the Higgs mass would cancel with SM top corrections
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Maverick Top Partners: A paradigm shift in the search for VLTs

* Results thus far in the search for VLTs?
Increased lower mass limits = no new physics & >

* Consider a new class of VLT referred to as a Maverick Top

partner

* Coupling to the dark sector through a new U(1),; symmetry
= new SM+BSM decays of VLTs!

*Search for T — ty, in the leptonic channel
*Sincemyp > my, ¥gq = £~ ¢* leptons will be very collimated
= lepton Jet signature Vpr :
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Reconstructing dark photons from lepton jets

* Lepton jet "type” is determined by the mass
*m,, < 200 MeV = B(yy > e e™) =100% N
*m,, > 200MeV = B(yy » uu*) > 0% ¢

* Different reconstruction schemes
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Reconstructing the SM top quark

*t - W v,)b requires: L Efpiss
* 1 b-tagged jet (jp)
* 1 additional lepton (¢’ = e/u)

* missing transverse energy from a neutrino
(E’;HISS)

Jb
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MavTop Mass
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Defining Regions

* The presence of new physics would manifest
as an excess

BSM

SM prediction SM
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Outlook

* Important to correctly model the SM prediction in
the various regions

* Tedious task trying to correct multiple distributions
simultaneously = a game of Jenga
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Conclusions

* The SM cannot be a complete theory of nature, and VLTs have long been a viable
candidate for resolving the hierarchy problem

* However, VLTs have yet to be discovered in searches where they decay to SM only particles

* Searching for the Maverick Top partner is a paradigm shift in searching for VLTs and
BSM phySiCS MavTop Mass MavTop Mass
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XS expectations

_ LHC S =13 TeV, MSTW2008 PDF _

alpp - Tp)j) [fb]
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sinf! constraints

* Value of sin} controls XS for single production
* Perturbative unitarity of A;
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v, and suppression of B(T — XgymXsm)

* Avoid constraints from previous analyses by selecting sufficiently small v,
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