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Direct production of stops
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CMS stop searches

main challenge:
» small stop mass: large cross section but signal looks like bkg
» large stop mass: different kinematics, but small cross section

7 TeV results:
» SUS-11-030: all-hadronic channel, jets and MET, 5/fb
» SUS-12-009: all-hadronic channel, razor, 5/fb

8 TeV results:
» SUS-12-023: single-lepton channel, 9.7/tb
» SUS-13-003: RPV, > 3 leptons, 19.5/fb

» SUS-13-011: single lepton channel, 19.5/fb
— THIS TALK
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Event pre-selection
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Discriminating variables
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Signal regions

» My > 120 GeV

» cut on BDT output,
multiple BDTs trained for particular stop scenarios:
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more BDTs for x = 0.25,0.75
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Results

[
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no excess observed, we proceed with SMS interpretation...
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t— t{0

» unpolarized top
» results from 6 BDTs

» per point, use most
sensitive signal region
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Impact of polarization

» different scenarios tested for
- top polarization,
- chargino polarization and W)Z?)Zf coupling

» accomodates for different stop and ewkino mixing scenarios
» typical impact on limits 20 GeV
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Direct production of
ewkinos and sleptons
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CMS ewkino and slepton searches

» low cross sections compared to strong production
» but might dominate if squarks and gluinos are heavy

prospino 2.1
——

O, [pb]: pp = SUSY |
VS=8TeV _|

strong production
a

o L L N I Ll
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» CMS results from 5/fb at 7TeV:
JHEP11(2012)147, arXiv:1209.6620

» CMS results from 9.2/fb at 8TeV:
CMS-SUS-12-022 — THIS TALK
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Targetted topologies
production of % %3, %%, T, %918
» w/ and w/o intermediate sparticles
» w/ and w/o on-shell W/Z
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search in a variety of lepton + MET channels
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3-lepton channel > // . L )
% g \\( , = :\ ;

event selection
» 3 iso leptons,

> at most 1 749 CMSPrdiminary \§=8TeV,L =92fb?
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4-lepton channel \
» 4 iso leptons, at most 1 7 "
» atleastone Z ”

» SR: bins in MET, NOSSF, NT /
b2

Same-sign di-lepton channel /
» 2 light iso leptons, SS, Z-veto
» SR: 120 < MET < 200, MET > 200 GeV \
P,
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Z(Il)+ W/Z(jj) channel x xf/ Q
> 1Z(ee)/Z(pu) candidate, /

|m,, — mz| <10 GeV

» 1 W/Z(jj) candidate, ’
70 < m; < 110 GeV \ . / )
» SR: binsin MET

OS, no Z channel !
» 2 light iso leptons, OS R // C
» Z veto, MET > 60 GeV, ey
Mcr, > 100 GeV 7 x‘é\'\f

» SR: same flavor, opposite flavor v
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Results

no excess observed, we proceed with SMS interpretation...
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{ER9, intermediate /7,
flavor democratic

» 3-lepton and SS di-lepton
“flavor democratic”
> Mge = Mgy

> My = Mg + x(mig - mx?)

flavor democratic, x = 0.5

(s=8Tev,L =9.21"

CMS Preliminary

CNBRARRRRIRRRRNRRANNRRRREY

N ol T T T T
© 600f PP -X X, 95% C.L. CLs NLO Exclusions
) . o

= 500 bserved 31 + 10"
Eﬁk xpected 3l + 10"

10°

10

10

C I I
900 200 300

m;=0.5mg, +0.5mep
X X

I
400

500 600 700

m, .—m;p [Ge V]

95% CL upper limit ono [fb]

l
-0 / l
‘(2___.~ -.( -
- i
P

flavor democratic, x = 0.95

CMS Preliminary Vs=8Tev,L =9.2fb"
w 3
= T T T T T J03 10
> 600F oKX 959% C.L. CLs NLO Exclusions
o, 5 v b, B ]
oy 500 ¥ e fiu - Observed 3l only i
£ Br(® . T1)=05 =" ObservedSS only
40 2

S
T T T T

00 200 300 400
m; = 0.05m, +0.95my

I
500 600 700

m?:m? [Ge

95% CL upper limit ono [fb]

17/21



{ER9, intermediate /7,
T-enriched/dominated

» 3-lepton and SS di-lepton
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be be]

> M= Mg + X(m;(g - mi?)

T-enriched, x = 0.5
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mkp [GeV]

X9, on-shell W, Z Ti

» 3-lepton and Z(Il) + W/Z(jj) ¢
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Summary
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Latest CMS stop results in SUS-13-008:
» 1-lepton + MET channel
» multitude of search regions dedicated to different stop scenarios
» no excess observed, exclusion scenarios up to 650 GeV
» but, compressed scenarios stay under the radar

Latest CMS ewk susy results in SUS-12-022:

» variety of channels cover many production/decay topologies

» no hints of SUSY
- excluding charginos up to 650 GeV
- excluding sleptons up to 250 GeV

» but, compressed scenarios stay under the radar
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