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Motivation Event selections

» Leptoquarks (LQs) are predicted by several GUT model, e.g. SU(5) and Pati-Salam model Two dominant background sources:

» LQ model are promising explanation to some measured deviations from the Standard Model: Z(— UM, ee) +jets and  tt production
» Hints of lepton universality violation in flavour-changing neutral current B-meson decays q i
A long standing 3.30 deviation of (g-2), measurement by E821

» The first search for top-philic cross-generational LQs

Z
- - A

Signal model Event selections 7 ~N -
. Focusing on LQ pair production decaying to Estimated using Monte Garlo (MC)

te te and ty tu final states Leptons pr> 100 GeV, |ne | < 2.47 (2.5) simulation, with normalization constrained by

. . . Ne = 2 (opposite-sign) dedicated control regions.

» Pair production cross-section is driven by Large-R jets pr > 200 GeV, |n| < 2.0, m > 50 GeV

QCD, and insensitive to the unknown Yukawa Nue, 2 2 Other small contributions from single-top quark,

pt > 25 GeV, |n| < 2.5
Nsrs 2 2

Dilepton invariant mass mec > 120 GeV (70 - 110) GeV Signal region background composition:

Lepton flavour ey ee or puy

LQ-lepton-quark coupling constant A dibson, ttV, and W + jets were also modelled by MC.

» The coupling constant A was set to give a LQ
width of about 0.2% of its mass
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[ Results
In the absence of any significant deviations from the SM prediction, the frequentist CLs approach was used to set 95% confidence intervals.
Electron channel Muon channel
fo) I e L D o I L LIS B - '_g'_ e e = TP LA NI ELELELEIN B -
g - - 3 - - - - 3 - -
—~ .| ATLAS Preliminary —— Observed 95% CL limit " t 0.9 - Obs.limit =10, ., . —~ . | ATLAS Preliminary = — Observed 95% CL limit p 0.9 - Obs.limit =10y, .
S 1075 (5-13Tev,139fb"  ---Expected 95% CLlimit = O gE - Explimit E = 107E (s5-13Tev,139fb"  --- Expected 95% CL limit = o gE - Exp.limit E
i - - —l "~ E N - E — . 1 il +1 -
! - LQLQ — tete " Expected =10 - = = T 21 04 = - LQLQ — tutu " Expected =10 - = - T 21 04y =
O o P Expected =20 B m 0'75_ £2 Oexp _E CT} o P Expected =20 B m 0.7 E_ £2 Oexp _E
Cj 10 E T S Theory (NNLO+NNLL) =10 = 0.6F- = 2 10 % ~\ """"" -~ Theory (NNLO+NNLL) =15 = 0.6F —
1 i "}.:...:E:.;?3':""::'5::'"33'?‘"5:.,f.:,z;a::;-;-:.:.. i 0.5 i_ _i _'|\I B w:".E:::‘%":'5':533'?‘5i-.:.;;;i;:::-:;-:._, - 0-5 i_ _i
§ 10°E T = 0.4F - S 10°F . = 0.4F -
© = R - = - = C e - = =
e ] 03 ..z ATLAS Preliminary = - 0.3F ATLAS Preliminary E
107 = TR 0.2 i /s =13 TeV, 139 fb™ _f 107 = e — 0.2 i s =13 TeV, 139 fb _f
- s BR(LQ — bv)=1-BR(LQ — te) = - . . Z BR(LQ — bv)=1-BR(LQ — tu) -
B 0.1 E_ Limits at 95% CL _E B “""*.5,\;1 0.1 E_ Limits at 95% CL _E
10° ~4o00 1200 = 1400 1600 ~ 1800 2000 0%4000 1100 1200 1300 1400 1500 1600 1700 10° 4000 1200 1400 1600 1800 2000 0%4000 1100 1200 1300 1400 1500 1600 1700
LQ mass [GeV] m, q [GeV] LQ mass [GeV] m q [GeV]
MmrLa < 1480 GeV and 1470 GeV are excluded at BR(LQ—t2)=1 for electron and muon channel respectively.
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