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Search for scalar leptoquarks in pp collisions at
Vs = 8 TeV with ATLAS detector

Abstract

The poster is dedicated to a search for pair-produced scalar leptoquarks using 20.3 fb" of data recorded by the ATLAS detector at+/s = 8 TeV. Leptoquarks
are hypothetical particles with non-zero lepton and baryon numbers, predicted by many extensions of the Standard Model, and can provide an explanation
for the similarity between the quark and lepton sectors. Searches for pair-produced scalar leptoquarks have been performed with final states including
leptons. Thereby the new limits on the leptoquarks mass were set at 95% Confidence Level arXiv:1508.04735 [hep-ex].

Model outlines Leptoquarks pair-production Baseline selections:

Leptoquarks (LQs) are predicted by several LQ1 (eej)) LQ2 (uwjj)
theories of physics beyond Standard Model: gluon-gluon fusion:
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Superstring model, Composite model, endcup calorimeters 137 < [n] < 1.52;

Technicolor model, Jet requirement At least 2 jets (2 leading are considered finally):
They carry: . pr>30GeV;

. . * nl <28
» both leptonic and baryonic charges; + Not overlapped with leptons in AR = \/(An)Z + (Ap)Z < 0.4 cone;
» fractional electrical charge;
LQs are grouped into three generations as LQ3 (bv,bv,) LQ3 (tv,tv;)
leptons and quarks;

LQLQ pair-production cross-section in pp Lepton requirement Absence of a lepton: Exactly 1 electron (muon):

Events with one or more electrons (muons) with py > . pr > 25 GeV,

CO”iSionS: . 7 (6) GeV are vetoed;  Inl <247 (2.4);
» depends on strong coupling constant a.(= . .
P g pling s( Jet requirement Exactly 2 b-tagged jets: At least 4 jets:

M) + pr>20GeV: . > 25GeV;
> doesn‘t depend on the unknown fermionic LQ- = e L P oaatt of these is the b-tagged et
lepton-quark coupling constant 4,4_;_g;
LQs and it's decay products - lepton and quark —
are restricted to be of the same generation
(diagonal coupling), to prevent the proton decay;

LQs appear as mediators of quark-lepton SyStematiC uncertainties

transitions:

L Aro—1—g is limited by previous
--'PQ-;< a?m%lyscclas in HERA — decay is BaCkg rounds
—1—-

LQ q prompt.

Missing transverse energy EMmiss  EP>150 GeV, . EPS > 100 GeV,
requirement

Experimental uncertainties Theoretical uncertainties
« Trigger efficiency; « Jels-related: » Parton Density Function uncertainty impact on cross-section

« Leptons-related:. — Jets energy scale (15 components); and acceptance;
— ldentification; — Jets energy resolution; « Strong coupling constant’s normalization and factorization
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