Search for squarks and gluinos in final states with
same-sign leptons and jets using 139 tb™' of data collected
with the ATLAS detector, arxiv:1909.08457

1 Validation

Processes:

e Rpc2L0b
PP — 39, § — @ WZXY
mg = 1200 GeV, Mgt = 1200 GeV, mygg = 1000 GeV, mygo = 800 GeV, squarks decoupled
Events generated with MG5_aMC 2.6.6 interfaced to Pythia8 with up to two extra partons (CKKW-L).

| ATLAS | CM
MC events generated | 12000 | 10000
Trigger 262.2+ 3.6 818.9
> 2SS leptons (pr > 20 GeV) | 50.0+ 1.6 59.0 + 2.7
0 b-jet (pr > 20 GeV) 33.8+1.3 36.2 +2.1
> 6 jets (pr > 40 GeV) 22.44 1.1 24.74+1.8
ERiss > 200 GeV 16.0+0.9 19.2+1.6
Megr > 1000 GeV 16.0 +0.9 192416
EXIss Imeg > 0.2 9.35+0.7 11.7+£1.2

e Rpc2Llb
pp — bibi, by — X, X§ — WY
my = 850 GeV, Myt = 500 GeV, mgo = 400 GeV, squarks decoupled
Events generated with MG5_aMC 2.6.6 interfaced to Pythia8 with up to two extra partons (CKKW-L).

| ATLAS | CM
MC events generated | 6000 | 50000
Trigger 243.8 +3.9 1471.9
> 2 SS leptons (pp > 20 GeV) | 116.4 +2.7 139.9 £2.8
> 1 b-jets (pr > 20 GeV) 97.7+24 1172+ 2.6
> 6 jets (pr > 40 GeV) 174+ 1.0 22.1+1.2
Emss Imeg > 0.25 5.5+0.6 6.1+0.6

e Rpc2L2b
pp — bibt, by — X, X — WE?
m; = 850 GeV, Myt = 500 GeV, mgo = 400 GeV, squarks decoupled
Events generated with MG5_aMC 2.6.6 interfaced to Pythia8 with up to two extra partons (CKKW-L).

| ATLAS | CM
MC events generated | 6000 | 50000
Trigger 243.8 +3.9 1471.9
> 2 SS leptons (pr > 20 GeV) | 116.4 £2.7 139.9 £2.8
> 2 b-jets (pr > 20 GeV) 43.3+£1.6 53.6 £ 1.8
> 6 jets (pr > 25 GeV) 20.0 £ 1.1 26.4+1.3
ERiss > 300 GeV 6.6 +0.7 6.1+0.6
Mot > 1.4 TeV 2.84+0.4 2.14+04
Emiss Imeg > 0.14 2.84+0.4 2.14+04

e Rpv2L -
pp — 49, § — tty, t1 — bd



mg = 1600 GeV, m;, = 800 GeV, other squarks decoupled
Events generated with MG5_aMC 2.6.1 interfaced to Pythia8 with up to two extra partons (CKKW-L).

| ATLAS | CM
MC events generated | 30000 | 15000
Trigger 320.6 +£4.0 393
> 2 SS leptons (pr > 20 GeV) | 13.3+0.8 158+1.1
> 6 jets (pr > 40 GeV) 11.6 +0.8 145+ 1.1
Meg > 2.6 TeV 8.04 £ 0.63 8.9+08

e Rpc3LSS1b
Note: the agreement is poor. ATLAS errors are nonsense: the number of simulated events is only 3 times
the total number of events, unless generator filters were applied.
pp — L1ttt = X9, X9 — WX, X7 — X + soft
mg, = 800 GeV, mgg = 625 GeV, Mgt R Mgy = 525 GeV, other squarks decoupled
Events generated with MG5_aMC 2.6.1 interfaced to Pythia8 with up to two extra partons (CKKW-L).

| ATLAS | CM
MC events generated | 12000 | 49000
Trigger 446 £4.9 1030 £ 10
> 2 SS leptons (pr > 20 GeV) | 164.7 + 2.9 19945
> 1 b-jet 134.1+£26 164+ 4
> 3 SS leptons 6.11+0.54 8.9+1
veto 81 < me+e+ < 101 GeV | 5.21 4 0.50 8.3+0.9
ERSs fmeg > 0.14 3.90 +£0.44 7.3+0.9




