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Introduction

Theoretical Motivation
| SUSS

"S-particles” at their naturalness mt 2 Nytural S pectrim C ’ /[ 7[
) General “bottom-up” viewpoint %_:“{\—/
M o b

Gev. ... 8
1000 “Distant n~
1TV | Cousins” [Soe j
— The “Nuclear Family”
?_ 2 cf/ the Higgs
500 ’ — | ~o
e 500 GeV
: il . Koo L0
i ! () \
{ S— B o= . v
0 i () LL
20 ——————

<+ Closeness to Higgs

arXiv:1203.6227

@ Higgs Mass is stabilized w.o. fine-tuning
@ 3™ Gen (Stop) quarks can be lighter than all squarks due to large mixing

@ Wino, Bino, other squarks & sleptons can be O(TeV)
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Introduction

"™ Gen Searches Strategies

R-Parity conserved R-Parity not-conserved
@ SUSY particles created in pairs @ SUSY part. can be created "solo”
@ SUSY particles undergo in (long) @ LSP decays as well = no Et

cascades = High pr jets and/or ¢

@ LSP is stable = F1 signatures

Working with —implified  odels ectrum (bottom-up approach)
Main kinematical properties are conserved

Reduce the free parameters (masses & BR)

Feasible to perform an analysis based on a "full” scan of the p.s.

BR is typically assumed to be 100% for a given model

® 6 6 o6 o

Results are re-interpreted as u.l. on the o x BR for each model
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Introduction

Production Mechanisms
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Introduction

ECAL
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Gluino Mediated Searches

Final State Analysis Mode

g — bbby

g — i
Multi-jets + Et (SUS-13-012) v
Razor with b-jets (SUS-13-004) v v
v
v
v
v

Razor with b-jets (SUS-13-004) v
1—¢ | Multi (b) jets (SUS-13-007)
SS -0 + jets (SUS-13-013)

30 + b-jets (SUS-13-008) v
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Gluino Mediated Searches

OS leptons, multi(b) jets and large Et

Preselection : OS-¢ (Iso), > 2 Jets (pr > 30 GeV)
: Et> 180 GeV, > 4 Jets, > 2 b-tag Jets, Jet|172| <1

Control Region : Invert the 7 of either one of the two leading jets

Ny

Extrapolation Factor (Bkg estim) : Rey. = ﬁ in bins of Et
nb—jets,!

@ Smooth as a function of Bt
@ Almost invariant under the number of b-jets
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http://cds.cern.ch/record/1623818/files/SUS-13-016-pas.pdf

Events

&)

OS leptons, multi(b) jets and large Et
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http://cds.cern.ch/record/1623818/files/SUS-13-016-pas.pdf

Direct Stop Pair Production

Final State Analysis Mode
Pt | T— b
0—7 Multi-jets + Et (SUS-13-015) v
1-7¢ v v
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Direct Production Searches
[1e]

Direct Stop in 1 — ¢ + Pt

Cut & count and an BDT MVA method

Preselection : 1 Isolated—¢, >4 Jets, > 1b — tag, Fr> 100 GeV
Variables : Et, minA®, My, HF", pi, leadyy,, AR((,leadyy,)...

Signal Regions : always use M7 > 120 GeV

: several AM Region + selection of optimal cut in MVA output
: 2 XAM Regions + kinematic cuts (i.e. minA® > 0.8)

cms VS=8TeV, fLdt=10.5 b cMs Vs=8TeV, [Ldt=19.5fb™
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http://arxiv.org/abs/1308.1586

Direct Production Searches

oce

Direct Stop in 1 — ¢ - Exclusion Plots

CMS

Vs=8Tev, [Ldt=195 fo*
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Direct Sbottom Pair Production

Final State Analysis Mode
b= b [ b= tWE) | b — bZg)
0—¢ v
1—7/ 1-¢ + b-jet(s) + E7 (SUS-13-011) v v
~1_p |SS-f+jets +Et1 (SUS-13-013) v
3-¢ + b-jets + Et (SUS-13-008) v v
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Direct Production Searches

oce

Direct Sbottom in b-jets + Hr + Er (SUS-13-018)
Use of boost-corrected contransverse mass

mer = \/[Er(h) + Er(J2)? = [pr(1h) — pr(J2)]?

Baseline : == 2 jets, (pr > 70 GeV) > 1 b-tags, Hr > 250 GeV

Signal enriched : Er> 175 GeV, A¢(J1,]2) < 2.5, M7 (Er,J2) > 200 GeV

: 1 & 2 b-tags for mcp x (<250, 350, 450, > 450) GeV
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http://cds.cern.ch/record/1693164?ln=en

Other Searches

RPV Stop Search Stop with Higgs boson
(SUS-13-003) (SUS-13-014)




Other Searches

Direct Stops using monojet + large Bt
Aims to F — ¢ ¥} when AM = my, - My < 80 GeV (compressed Region)

Selection : 2 jets (P}t > 110,p%2 > 60 GeV), veto on fs, Er> 250 GeV
. Pl > 250,300,350, 400, 450, 500, 550
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http://cds.cern.ch/record/1644584

Summary

The big picture

0-g production, g— tt %g t-t production
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Summary

o Very competitive results for 3" Gen. searches @ 8 TeV Run
@ More than 12 approved analyses - many already published

e Full public results

e CMS is preparing intensively for the 13 TeV Run

CMS Preliminary CMS Preliminary
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= r T T T ] S T —J T T A 3
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O,1600 |- PP~ 99. 9~ “kf 4 [SX [ ideptonchannel ~ ceeeee 14 TeV, 300 fb* (scenario A)
Efx“ I Based on SUS-13-007 ; e | Based on SUS-13-011 - === 147TeV, 300 b (scenario B) -
1400 = Estimated 50 discovery reach E E 500 |- Estimated 5o discovery reach -
1200 | " = F //@ff#‘//@\/." ,,»—’-\\ 1
E— 8TeV, 20 fb b 400 |- S’ P v o
1000 |- - 14 TeV, 300 fb* 3 F V]
F ] r v ]
800 [~ E 300 [~ -
F ] E ", v
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o ] r E v
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F ] 100 -
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0 E ! ! ! ! ! ! S ok I I -
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
http://cds.cern.ch/record/1602525
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OS leptons, multi(b) jets and large Bt @5

Baseline Selection

- - - CMS Simulationys = 8 TeV.
Sample Event Selection  Signal selection E] Fror T T ]
tt 82071 £ 287 22507 5 2 o B
Z+jets 1475456 +1215 0.0+£15 = ) F SMS pe-TE. G-l s my = 1150 GaV. m, =800 Gev

W +jets 26978 £ 164 0.0£63 = F SMS po>50.Gx1ix] 1My = 1150 GeV. m =500 Gev |

ww 1637 £ 44 0.0£03 < sl 1

wz 1364 +37 0.0£0.1 F ]

7z 3129456 0.0£02 0.6 .

HW + jets 434 +3 0.2£0.07 F ]

tZ + jets 46343 0.2 +0.06 o.4f— -

Total SM Bkg. 1591632 £ 1261 26165 F ]

m=1000 GeV 1y 5p=400 GeV 282405 43402 0.2~ *

m=1150 GeV my gp=300 GeV 98+02 19401 o . : . 1
mz=1150 GeV 11 gp=500 GeV 95+0.2 16+0.1 100 200 300 400 500 B00 700 800

E(GeV)

Systematics

Source Uncertainty
Lepton triggers (pr > 20 GeV) 6%
Lepton isolation, reconstruction and identification 4%
Luminosity 26%
b jet identification 14%
Jet energy scale and resolution 8%
PDF 2%
ISR 1-18%
Pileup effects 1%
Simulation statistics 2-30%

Total 17-39% 20 /26



http://cds.cern.ch/record/1623818/files/SUS-13-016-pas.pdf

Direct Stop in 1 — ¢ + Pt
AM in DBT training
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Direct Sbottoms with SS leptons

‘ Variable [ pr (GeV) for low (high) pr |
Electrons / Muons > 10 (20)
Jets > 40
b-tagged Jets > 40
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http://cds.cern.ch/record/1631561
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1 — ¢ + multi(b) jets

: 2+1 models depending if mg > (<) mz = real/virtual f
Strategy : a) extract Br in high Hy (SR) b) A®(W, ) in SR of St =F1+ p¥

[ Variable | Cut |
leptons 1
Jets |>3 && <5 (CR), > 6 (SR)
b-tag Jets <2 (CR), >3 (SR)
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Exclusion limits
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Direct Stop with multi-jets

‘ Variable H Cut ‘
Jets > 5, 1&2 > 70 GeV 3&4 > 50 GeV
b-tag Jets >1
AD(piy, pss), i = 1,2,3 >05,> 0.5,> 0.3
Mt > 300 GeV
0.5 -M) /4 MEYS > 500 GeV

CMS Preliminary, L = 19.4 fb™, /s = 8 TeV CMS Preliminary, L = 19.4 fb™, /s = 8 TeV
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Direct Stop with multi-jets - Exclusion Plots

CMS Preliminary, 19.4 fo, /s = 8 TeV
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