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~ Top and bottom squark may be (significantly) lighter than 1t
and 2"¢ generation squarks

— May result in excess of events with a large b-jet multiplicity
~~ ~ o~k . . .
from tt* or bb™ pair production and gluino decays

> In addition: Expect significant amount of ¥ from stable LSP
and isolated lepton from top, chargino or neutralino decay
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Search for

Event Selection

> 1 isolated muon or electron
with pr > 20 GeV

~ Veto on events with 2"
(looser) lepton

> > 4 jets with pp > 40 GeV ?

>~ Hp > 375GeV (scalar sum
of the pp of selected jets)

> Kp > 60GeV
> >1,>2o0r > 3 b-jets

?Reconstructed with the anti-kt
algorithm (distance parameter of 0.5)
from particle flow objects
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B-jets: Selected jets with at least two
tracks that have an impact parameter
significance = 3.3.

Paper @ submitted to PRD

http://arxiv.org/abs/1211.3143
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Background Estimation from Data

> Main background after b-tag requirement: tt+Jets events
> For these Hr and Yver = Fr /v Hr are nearly uncorrelated

— Use factorization method to estimate SM background in
signal enriched region D from control regions A, B and C
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> %—i =K %—g = Np =k Np %—i (x = Correlation factor)

.
n Niklas Pietsch — UHH / DESY — 4™ December 2012 — Page 6




Results and Interpretation

> No excess observed

> Limits set in cMSSM and heavy flavor simplified model
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Search for SUSY in Single Lepton + B-jets Final States 2012

Work in progress, =L dt = 5.18 fb”, /5 = 8 TeV.
'Own work =
in progress =

10t T =5 Singiotu
E - Tets

Events

In contrast to 2011, rather focus on
production channels than signatures:

SR st dy?
~ gE/Eqwithg —ttorg —bb
g,
Event Selection ]
> 1 isolated muon or electron with Muon prp
pr > 20(30) GeV Workinprogresn, it =538 ', 520 o¥
> Veto on events with 2" (looser) E%E“’

T2tt500n100

lepton
Own work 1

> 3 jets with pr > 40 GeV {
in progress |

Hr > 300 GeV (under study)
Er > 60GeV (under study)

Data/MC
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Number of b-jets in the muon channel
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rect Stop Pair Production using )

After an additional cut on \/mr = prie, Z1 (1 — cos @) an important SM
background are dileptonic tt events, where one lepton is lost

— Exploit different origin of Zr to distinguish between SM background
and signal (for details see JHEP 1207 (2012) 110):

pra+ pre =Br
pi=0

(p1+mp)? =p3 =miy
(p1+pi+po1)? = (P2 +po2)> =mi

MY, = min m, consistent with

Work in progress,=t.dt =5.18 b, 15 = 8 TeV.
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for Gluino-Mediated Produ of 39 Gen. Squarks

> After an increased cut on Fr (> 100 GeV)
the dominant SM background consists of

semileptonic tt events. semed
; Own work

> For these \/mr = priep B (1 — cos $) and
the jet mutliplicity are only slightly correlated.

: sk nemte
— AnalySIS Strategy 0 50 1 350 200 250 00 350 400

m; [GeV]

> Measure jet multiplicity in control region
defined by 50 GeV < mr < 100 GeV

Simulation, L=4.98 fb,\'s = 7 TeV/

[ IV
LM bb*
[ V]
M LM8gq
— semilep

> Use this distribution as template for the jet
multiplicity of the SM background in signal
region defined by mr > 150 GeV

e own work

in progress

10

> Search for deviations at large jet multiplicites,
which are expected from g§g/gq production

6 8 10 12 14
Number of jets

For the moment: Use 2011 sample (larger statistics)
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Search for Gluino-Mediated Production of 3™ Gen. Squarks

Gen level Reco level
Simulation,\'s = 7 TeV Simulation,\'s = 7 TeV
2 E T ‘ .‘ —] 2 oasf LT ! ! 3
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> Smearing at larger jet multiplicities due to limited jet energy resolution

> Other backgrounds:
> W+Jets and single top
> Other tt: Mainly semilep. and dilep. tt with at least one 7

.
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> Search for SUSY in Opposite-Sign Dilepton Final States
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Search for Y in Opposite-Sign Dilepton Final States

Own work
in progress

generator level

Event Selection
SUSY (LM1)

H A PO IS PPN B I Sl O P e
> 2 isolated muons or electrons 20 40 60 80 100 120 140 160 180 200

invariant I" I mass [GeV]
> opposite sign
> pr > 20(10) GeV H

Own work
in progress

> > 2 jets with pr > 40 GeV
> Hr > 100 GeV
~ Fr > 150GeV

generator level ttbar

T I T U U U S P
20 40 60 80 100 120 140 160 180 200
invariant I' ' mass [GeV]

— Main background: dileptonic tt
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Event Mixing Method

> In signal events P+ and P,— can be

expetced to be correlated § [ famusion POWHES), G-0TeV ., ix ]
§ sonq,, ~+- REAL
— 10°E,° ’9.. -
~ In dileptonic tt events P and P,- g f E
are expected to be less correlated as £ e ]
the leptons originate from different 2 wp Ownwork " | E
2 £ inprogress L ]
decay branches IS o .
i L
— Combine P+ of n events with P,— of top #f‘ﬁ
(n-1) events to predict SM background E , L]
from data x -
£ 1.5I LS *¢ LIV f+x$+ i +1-
g N - £ Y Tt
event 1 O—Q 0556100150 200550 300 350 400 450 500
di-lepton mass [GeV]
event2 @——Q
event3 @q——Q — my; distribution of simulated tt
events gets well reproduced by
event4 @———Q L . .
distribution of mixed events
real mixed

events events
n Niklas Pietsch — UHH / DESY — 4t December 2012 — Page 14




> Summary and Outlook
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Summary and Outlook

> No signal in single lepton + b-jets final states in 2011 data
(v/s = 7GeV) observed

—> Limits set upon parameters of cMSSM and different
simplified models

> Search for SUSY in direct top squark production and
gluino-mediated production of 3 generation squarks at
/s = 8GeV is work in progress

> Method to predict SM background from data in search for
SUSY in opposite-sign dilepton final states established

— Extend search to complete set of 2012 data in the
beginning of next year
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Summary and Outlook

Thank'’s for listening!
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Outline

> Backup

.
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Backup: 2011 Results

CMS Preliminary J‘Ld: =4.96fb"{s =7 Tev
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> Number of simulated and predicted simulated events agree
well — Test on simulated events closes

> Agreement between data and prediction from data within
uncertainties — No excess observed
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Backup: Search with m; and nJets
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Backup: Search with m; and nJets

Simulation, L=4.98 fb™,\'s = 7 TeV Simulation, L=4.98 fb™,\s = 7 TeV
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Backup: Event Mixing Method

events

real/mix

> *

Own work in

progress.

tt simulation, Vs = 8 TeV
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Backup: Event Mixing Method

events

real / mix

5

Own work in

progress.
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