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CMS Total Integrated Luminosity 2011 (Mar 14 09:00 - Oct 30 16:10 UTC)
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults
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Motivation

10

" o [pb]: pp — SUSY

eMotivation for SUSY :

“naturalness”
Higgs Mass is stabilized w.o. fine-
tuning
e Protected by some (underlying)
symmetry? Which? Prediction of
stop -squarks (SUSY, little-Higgs)
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3rd generation studies

CMS Preliminary
Ranges of exclusion limits for gluinos and squarks, varying m(x°)

TL: g—eex® |MT2, 1.1 b, gluifCR Simplified Model Spectrum

T2: 40 [an 11", squark [ interpretation in:

T2: g—gxX° |Er + jets, 1.1 fb 1, sg%\

e —

mﬁm" Br+b 1.1 b1, gluino > SameSign dileptons, b-tagged

bty M2, 1107 ouino  [NNNNNNNNNN — | jets + MET(4.7/fb) -
Tlinu: ggax* |17, 0980, guino [N SUS-11020

TiLh: 5—gexd|%° [1%17, 0.98 fb !, gluino [ ]
T522: 5 —+qa%} |2+ Fp 098 b, gluino [N Hadronic final states using
T522: 5—+qa%3 |JZB, 2.1 fb !, gluino [] M., (1.1/fb) - SUS-11005
T5zz: g—qaxs |Ep + jets, 1.1 fb1, gl_

1522 ?i*q"i" “;; —roiine Search with b-quark Jets and
et goudt [ AT gino — | MET (1.1/fb) - SUS-11006

Mass scales (GeV/c? )

For limits on m(g),m(g) > >m(g) (and vice versa). ¢Pd =gNLO-QCD
P =0
m(x*),m(xg) =mE .
m(x°) is varied from 0 GeV/c* (dark blue) to m(§)—200 GeV/c? (light blue).

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
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SUS-11020

A search for anomalous production in the same-sign dilepton final state

for SUSY : In SM SS +jets +MET signatures are rare
e At least 2 b-jets and missing energy
e Jets: Production from light flavor & models with sbottom/stops lighter than
all squarks

e Also considered models with same topology :
e Z'-boson : flavor violating (u-t coupl) - Proposed to explain the tt for-back
asymmetry (Tevatron)

e MaxFV : Models of maximal flavor violation
e Background - dominated by semi-leptonic t1 decays

e Suppress it with 2-b jets

e b's in tt are very unlikely to produce 3 distinct objects, (i.e., 2 b-tag
jets +1 iso high pT lepton)
e Other - Rare processes (MC), fake-lep & g-flip (ControlDataSamples)
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Same-sign dileptons, b-tagged jets and MET
SUS-11020
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SUS-11020
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Search for SUSY in hadronic final states using M.,

SUS-11005

o M;, (or stransverse mass) measures the

Mrpy(my) = min [max (m}l", m'):')] mass of pair-produced particles where final
Pro+Pr =P state particles are undetected (LSP)

with Assumes that the s-particles, give identical

} o - ~ types of decay chains, defined with by
(my’)? = (m™0)? 4 m2 42 (E?‘"-'-'E""T'“-' — e -ﬁ;‘*”) their P;, E;, and masses.

High M;, : Heavy squarks, light gluinos (go-go)->3BD.

e data-driven bgk estimation

e HT>600 GeV, Njets>2, Jet ,pT > 100 GeV , Inl<2.4

maxDiff (MET- HT) = 70 GeV (reject high contr of soft/forward jets to the mom. imbalance)
e veto on isolated electrons and muons.

e SR MT, > 400 GeV , CR (200<M;,<400 GeV)

Low M., : Increased sensitivity to off-shell squark mediated decays, rich in b-quarks
e HT >650,

e Njets>3, Jet,pt 5150 GeV , 1>= b-tagged jet , Inl<2.4
e SR M, > 150 GeV
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Search for SUSY in hadronic final states using M.,
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Search for SUSY in hadronic final states using M,
SUS-11005

1 1 1 I 1 1 1 I 1 1 1
400 600 800 1000 1200
m,, (GeV)

Interpretation on SMS framework

B}

9,9 — 2b + LSP; m(")>>m(g)
C

_)

[ T T T | T T T T T T | T T T J_

L MS Preliminary o

- \s=7TeVL=1.1fb" .

L lowMT2 —=410
- prod = GNLO-QCD - E
- d — NLO-QCD o -

N gz::d = ?;é S cle.o-ocrg,o’ s

. =1

f— — 10-
LB, o .

400

600 800 1000 1200
(GeV)

Upper limits for T1bbbb, assuming a branching ratio of 1. At 95% CL exclusion contours for
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Search for SUSY with b-quark Jets and MET
SUS-11006

Events with large MET, no identified leptons, 3 > jets, 1> b-jets
Sideband region: 150 < MET < 200 GeV
Low-sideband region : 50 < MET < 100 GeV
low Ag,,;,N region : ApminN <40 lowMET ==> peak Ag,, ~O
Loose selection: HT > 350 GeV (SB ,SIG) MET > 200 GeV (SR)
Tight selection : like loose, but with HT > 500 GeV MET > 300 GeV

Events/10 GeV
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MET for loose(tight)signal selections vs MC for >= 1(2) b-jets.
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Search for SUSY with b-quark Jets and MET
Interpretation on SMS framework SUS— 11006
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Summary

CMS delivers robust results

o Many on-going diverse analyses for direct pair or gluino-decayed
models

o Effort to make coherent interpretation of already completed analyses

Interpretation in Simplified Models framework
o Exclusion contours in the gluino-LSP plane

o Exclusion contours in the squark-chargino plane
o Exclusion bands in the mSUGRA plane

o Upper limits on cross-sections

Analyses of the full 2011 data ongoing - STAY TUNED!
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Search for SUSY in hadronic final states using M,
SUS-11005

Table 1: Definition of LM benchmark points, from [7]. For all points, the sign of u is positive.
Benchmark point M1 [M2 ILM3 [M4 LM5 LMé6é LM7 LM8 LM9

o 60 185 330 210 230 85 3000 500 1450
my 2 250 350 240 285 360 400 230 300 175
tan 10 3 20 10 10 10 10 10 10
Ao 0 0 0 0 0 0O 0 -30 0

Table 2: Expected background event yields and observed number of events in data after various
Mr; cuts for events with > 3 jets. “Other” backgrounds are mostly 7 + jets.

Process QCD Wi+jets Z+jets Top  Other Total Bkg. data
After full selection 322001 8694  409.2 1090.1 995.8 325365 325365
MT2 > 100 GeV 614 1622 1387 882 2.4 452.9 482

MT2 > 150 GeV 4.0 69.0 75.8 27.7 1.2 177.6 208
MT2 > 200 GeV 0.1 33.7 45.5 9.6 0.8 89.8 105
MT2 > 250 GeV 0.0 17.7 27.7 41 0.1 49.6 58
MT2 > 300 GeV 0.0 9.9 19.0 1.2 0.0 30.1 30
MT2 > 350 GeV 0.0 5.8 11.9 0.5 0.0 18.2 17
MT2 > 400 GeV 0.0 3.5 7.3 0.2 0.0 11.0 12
MT2 > 450 GeV 0.0 1.9 47 0.2 0.0 6.8 9

MT2 > 500 GeV 0.0 1.2 3.5 0.0 0.0 46 7

High M,

DIS2012 - Alexis Kalogeropoulos 16



Search for SUSY in hadronic final states using M,

Table 3: Expected signal event yields after various Mr2 cuts for events with > 3 jets. The last SUS-11005

line gives the efficiency for the signal after cuts at 400 GeV.

Process TMI IM2 LM3 LMZ IM5 LM6 LM7 LM8 LMo
After full selection 12089 2322 9867 6729 1939 933 518 1749 3344
MT2 > 100 GeV 9582 2003 6928 5185 1500 838 274 1272 1521
MT2 > 150 GeV 8020 1785 5388 4299 1379 758 168 1014 824
MT2 > 200 GeV 647.0 1567 4073 3478 1184 680 100 787 421 High Mp,
MT2 > 250 GeV 5026 1350 2998 2751 996 60.5 54 603 217
MT2 > 300 GeV 3710 1132 2139 2129 827 532 30 452 104
MT2 > 350 GeV 2549 931 1478 1567 67.0 456 16 338 49
MT2 > 400 GeV 1632 743 955 1092 530 381 07 245 20
MT2 > 450 GeV 8.2 564 580 714 405 310 04 172 10
MT2 > 500 GeV 407 402 320 431 295 242 02 115 08

Efficiency (400 GeV), % 2.2 8.1 17 3.8 7.3 83 0.05 21 0.02

Table 4: Expected background event yields and observed number of events in data for all re-
laxed cuts after preselection for events with at least one b-tagged jet.

Process QCD Wi+jets Z+jets Top Other Total Bkg. data
After full selection 16857.5  27.8 148 4453 246 17370 17370
MT2 > 80 GeV 588 75 55 614 00 1333 131 Low M,
MT2 > 100 GeV 10.1 5.2 46 369 0.0 56.9 49
MT2 > 120 GeV 3.0 3.6 39 233 0.0 33.8 26
MT2 > 135 GeV 0.8 27 2.6 158 0.0 219 21
MT2 > 150 GeV 0.2 22 1.8 108 0.0 15.0 19
MT2 > 165 GeV 0.1 17 1.6 7.6 0.0 11.0 12
MT2 > 200 GeV 0.0 0.9 1.2 3.3 0.0 5.4 5
MT2 > 250 GeV 0.0 0.5 0.7 1.5 0.0 2.7 2
MT2 > 300 GeV 0.0 0.3 0.3 0.5 0.0 12 0
MT2 > 350 GeV 0.0 0.1 0.1 0.2 0.0 0.4 0

UIdZULL — RIEXI> Kalogeropoulos
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>1 PV

Search for SUSY with b-quark Jets and MET

(Hr, E™) > (350,200) GeV | (Hr, E™=) > (500,300) GeV
> 1b-jets > 2b-jets | > 1b-jets > 2b-jets
Data 155 30 20 5
Total SM 183 +5 357+13 | 251+£16 454 +0.37
tt 122 +2 280+0.7 | 147+08 3.49+0.24
Single top 4544038 0.77 £0.09 | 0.59 +0.15 0.12+0.04
W+Jets 170+ 2.1 1.21+045 | 420+1.28 0.42 +0.28
Z—vv 225+0.5 223+0.10 | 425+0.20 0.43 +0.04
Z/y* =70 | 017 +£017 0.01 +0.01 0 0
Diboson 0.69 £+ 0.07 0.104+0.02 | 0.10£0.02 0.006 + 0.002
QCD 16.44+39 25409 | 1.284+0.40 0.08 £ 0.01
SUSY LM9 147 £5 60.0+25 | 27.7+22 10.1+1.0
0 b-jets Signal selection
£ QCD BG .
S e APR" 2‘?‘2 se| sic
. Ob pass/fail ratio
>2 jets, pT > 50 GeV and |n| < 2.4; \ — \
1>b-jet (pT > 30 GeV) P

no identified, iso lepton, pT > 10 GeV; el (mu) | = = gms

nl <2.5,(Inl <2.4)

Dfmin N > 4.0

2 signal event samples, (loose/tight selection)
Loose (tight) selection : HT > 350 GeV (500
GeV), where HT is calculated using jets with pT
> 50 GeV and |n| < 2.4; MET > 200 GeV (300)

150 200 Emiss

ftand W+jets
SIG/SB ratio

Single lepton
SB SIG
. | SL SL
150 200 miss
E T

JS-11006
 Z->vr BG
Z->ee
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ee ee
150 200 Em
Z=> uit
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Search for SUSY with b-quark Jets and MET

2] e AL IR BRI BLELELE I
= o_gif“l CMS Simulation
> 0.85— —8— E™ <50 GeV
g 075_ 50 <E7 " <100 GeV
2 4— 100 < E™ < 150 GeV
< 0'65_ —¥— E™* > 150 GeV

0.5

0.4F

0.3f

0.2F

ot ||

%05 1 15 Ll

A¢min[rad.]
(a)

Arbitrary units

SUS-11006
L e RS LA AR RARE LEAN AR RARE AR
09E CMS Simulation
085— —8— E[™ <50 GeV
O%# 50 < ET™ < 100 GeV
0-65 4— 100 < E7™ < 150 GeV
“E —¥— EF'™ > 150 GeV
0.5E
0.4F
0.3F
02 [
0.1F
0:||1|||||1 ¥ e o
0 2 4 6 8 10 12 1416 18 20
Aq)mln
N
(b)

Figure 4: QCD MC results: The distribution of (a) A¢™™ and (b) A¢R™ in intervals of EF', for
events with > 1 b-jets selected with the loose criteria except for the requirement on Ap™.

DIS2012 - Alexis Kalogeropoulos

19



