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Combined Results

Abstract Results for OS 2| /1l+jets

The combination of two analyses searching for the production of tttt
using proton-proton collision data at a center-of-mass energy +/s = 13

The main background: is the tt + jets.

. . . . _1 -
TeV Wlth an iIntegrated luminosity qf 36 fb_ recorded by the ATLAS S .o F ATLAS ~ Single Lepton - e Tl i) e S
experiment Is presented. The considered final states are events with 2 f f5=13TeV. 3611 Post-fit @+ HV  [JNon-f 7/ Uncertainty FHE (M) ATLASM foi=13TeV; 361 In
multiple jets, b-jets, and either: a) one lepton or two leptons with 700 “#4 90.3b,04 {85 8b. 0 _— =100 =400 Singl lep./ OS dilep. stat. i
: : : 600 s A - 7 ”
opposite charge, and b) two leptons with same electric charge or three s - Zz 150 | 80~ . | A9 1 46
) s 200 |- - = Single lep. / OS dilep. N 1.7 57 (40 42)
leptons. Constraints are set on the Standard Model (SM) tttt WwoE : 100 |- 60 SS dilep. / trilep.
production and on an effective field theory inducing four fermions o0 100 - o [ o A SS diep.  tiep. o 44713 (18 )
contact interactions. 100 g . E G - | e 1Y
> 25? il 3 ; ] ‘ R T Combined gy 113 (202
3. ! 75, I o4 1 |-, |- —ome 31753 (58 Do
o\‘: i 51 'f,‘,O"/#ﬁ,A-oﬁA»,O%—f;’-(:}M,’ 55 /}/‘/—/g//-wov-ﬁ%-/ﬂ&i //| /J-Q‘é-f///gf-ﬁ-éf/////ff'///égf/‘?/@/ Ly ~ : Sl -E)'(pg = 1'(1))' ..,1...1.(1)1 o 11121 | .4.).8. .4.)19. -
£ 05 : : : — - ¢ - 95% CL limit on i = o™/ g R B B TR e S e
= 0 500 1000 0 500 1000 0 500 1000 0 500 1000 1500 ; sM . it i
H'4 [GeV] H4 [GeV] H™4 [GeV] H™4 [GeV] BaSEM L= 00" o
SS 2| /3| i etS The expected sensitivity from the combination of the two analysis
The SM total cross-section for the production of four top quarks Is J channels gives an observed (expected) significance over the expected
predicted to be dif* =~ 9.2 fb at next-to-leading-order in QCD accuracy at background, equal to 2.8 (1.0) o.
a center-of-mass energy ys = 13TeV at the LHC. This process is The sianal regions for dilepton same sian (three lepton s ar By assuming no signal, the observed (expected) 95% CL upper limit on
characterized by several final states: this poster shows results from the e signal regions for dilepton same sign (three leptons) events are - .
_ _ _ _ _ _ defined as in the following: the SM four-top-quark production cross section is 49 fb (19 fb).
single and opposite sign dileptons channels (OS 2| /1l+jets), with BR =
56.5%, and from the same sign dileptons and trilepton channels (SS 2 : = —
Region name N, N, N, Lepton charges Kinematic criteria

/3l+jets), with BR = 12.1%. Then, the combined analysis here presentec

covers 68.5% of all four tops decay channels, since the fully hadronic anc S 2k 8 HE— ERlSWelin 30N Conclusion/future work
fully leptonic decay modes are not included. SR2b2¢ =4 B2 ++or ——  Hp >1200 GeV and ET " > 40 Gev
SR3b62¢_L. > (o . ++ or —— 500 < Ht < 1200 GeV ap(l Et 7 > 40 GeV
g f q " hhhh (314 %) :g;:f; ;f; 22'3 3 ++a(:_\.. Z: i 588 gf: ::: fz: i 138 gz: No significant excess of events over background expectations was
SR3b3L 2% 24 B any Hy > 1000 GeV and BEq ™ > 40 GeV At present, a new analysis is using the full 13 TeV data set with an
; r - integrated luminosity of 140.3 _fb‘1 collected between 2015-2018 to
llh (4.9 %) Increase statistics in signal regions. In the future, new techniques to
i ! ! : i3S (7.2 %) Increase the sensitivity of this search will be used.

llhh OS (14.3 %)

OS 2| /1|+jetS The main backgrounds: are ttH and ttW /Z.
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