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Search for supersymmetry in events with one lepton, multiple jets and
missing transverse momentum in proton-proton collisions at /s = 13 TeV

Motivation Supersymmetry (SUSY) is a promising extension of the Standard Model (SM) of Particle Physics; the addition of SUSY partners
to the SM particles can lead to the suppression of quadratically divergent loop corrections to the mass squared of the Higgs boson, while in
SUSY models with R-parity conservation the Lightest SUSY Particle (LSP) can provide a Dark Matter candidate.

CMS PAS SUS-16-042
cds.cern.ch/record/2257294

+ SUSY search in one lepton, multiple jets & missing pry final state events
+ 359! of p—p collision data at 13 TeV, recorded in 2016 by CMS

Basic Information

Signal (SUSY) signatures [g pair production]

my. = O.S(mg + mgj)
= Main Background (SM) processes

« tt [semileptonic — through one W]
* W+ jets [leptonic] * APeyt depends on Ly, € (0.5,1)
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Major discriminating variable
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W pr > 24 GeV [isolated], > 50 GeV

Efficiency: e channel: (98+1)% , u channel: =100%

Background estimation
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MEr > 100 GeV, 110 GeV, 120 GeV Negligible
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Calculated for each Hy, Ly (and #b-jets) region
= Subtract ‘QCD’ (multi-jet) [10-15% (negligible) in region 1(4)]

low A (CR)

high a (SR)

>Absolute (relat.) isolation: Lips rery = (p—lf) ¥, pharti+ AR(party D)<a
T.

As #b-jets increases, relative contribution from:
tt+ jets increases, W + jets decreases.

Event selection
» Single e/p with pp > 25 GeV, |n| < 2.4
o Jets with pp > 30 GeV, |n| < 2.4 [b-tagger: CSW2]

tt+ jets: ~80%

Multi-b bins with #b-jets=1 (>1), #jetsE{4,5}:

, W+jets: ~15-20%

(tt + jets: dominant) = one R¢g in multi-b

An event is accepted if all above conditions are satisfied and
none of the ones below (needed to suppress still dominant
tt — 2¢ background, while not reducing much signal in SR):

 #jets = 6 (5), for #b-jets = 1 (=0) in multi-b (0-b) analysis e
1 ny =0 [ Tmp>1
« Hy > 500 GeV QCD bk, it (e sample) |
Res det.
¢ Ly > 250 GeV —% j‘: o
Search bins

All'but QCD (separately) backgrounds [tt + jets dominates]

+ Additional e/p (looser) with pp > 10 GeV ('veto leptons’)

0-b bins: tt+ jets, W + jets: ~equal contribution,
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. my,py * , reco W [SM] 2 low #jets regions ({3,4},{4,5}) = 2 R¢s in O-b
,AnaWS'S binning + Hadronic (leptonic) isolated high-pry tracks with I,¢ < 0.1(0.2)
o #jets A [SUSY] for a = 0.3 (‘iso track veto’) and My, < 60 (80) GeV, where: To limit €+ jets contamination
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Results Background estimates & data observed )

PP 36,5+ 1175 NLOWNLL exclusion

bserved = mmw

Po 55,5 a7 W' 7 NLOWLL exclusion]

TqqqqWW (151.0) S Pred. + uncertainy

= No significant
excess observed

Exclusion
limits

95% C.L. upper limit on cross section [pb]
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< 1.8(1.9) TeV excluded for mye < 0.8 (0.3) TeV
myo < 1.1 (0.95) TeV excluded for mg <

1.7 (1.2) Tev
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