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Results summaryResults summary
Summer 2012Summer 2012

based mainlybased mainly
on 7 TeV dataon 7 TeV data

Almost only partial Almost only partial 
& preliminary 8 TeV results& preliminary 8 TeV results
will be presentedwill be presented

Much more will beMuch more will be
ready for Moriondready for Moriond
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Search for Narrow Resonances using the Dijet 
Mass Spectrum in pp Collisions 

at sqrt(s) = 8 TeV CMS PAS EXO-12-016

Trigger: HTrigger: HTT > 650 GeV  .or. > 650 GeV  .or.
dijet mass > 750 GeV  & |∆ηjj|< 1.5dijet mass > 750 GeV  & |∆ηjj|< 1.5

particle flow ”wide” jetsparticle flow ”wide” jets
∆∆R = sqrt{∆ηR = sqrt{∆η22+∆φ+∆φ22}< R=1.1}< R=1.1

dijet massdijet mass
4.5 TeV4.5 TeV
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     Generic upper limits on the product σ × B × A Generic upper limits on the product σ × B × A 
It can be applied to any model of dijet resonance production. It can be applied to any model of dijet resonance production. 

      Specific lower limits on the mass of string resonances, excited quarks, axigluons,Specific lower limits on the mass of string resonances, excited quarks, axigluons,
      colorons, s8 resonances, E6 diquarks, W’ and Z’ bosons, and RS gravitonscolorons, s8 resonances, E6 diquarks, W’ and Z’ bosons, and RS gravitons  

      Many extend previous exclusions from the dijet mass search techniqueMany extend previous exclusions from the dijet mass search technique

Search for Narrow Resonances using the Dijet 
Mass Spectrum in pp Collisions 

at sqrt(s) = 8 TeV CMS PAS EXO-12-016
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Search for Resonances in Dilepton Mass 
Spectra in pp Collisions at sqrt(s)=8TeV

CMS PAS EXO-12-015

  Relative difference Relative difference 
  betweenbetween  datadata  andand

  

fitted background, fitted background, 
(normalized to data)(normalized to data)

Background estimated using data (next slide)Background estimated using data (next slide)
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Search for Resonances in Dilepton Mass 
Spectra in pp Collisions at sqrt(s)=8TeV

CMS PAS EXO-12-015

Upper limits on x-sec * BR Upper limits on x-sec * BR 
for new boson  vs Z prod.for new boson  vs Z prod.

m(Z') > 2590 GeV; m(Z') > 2590 GeV; 

superstring-inspired superstring-inspired 
m(Zm(Zψψ) > 2260 GeV) > 2260 GeV

Background estimateBackground estimate
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Search for microscopic black holes 
at sqrt(s) = 8 TeV with the CMS detector

CMS PAS EXO-12-009

SSTT → → scalar sum of the transverse momenta of individual objects( with p scalar sum of the transverse momenta of individual objects( with pTT > 50 GeV):  > 50 GeV): 

              jets, electrons, photons, muons and missing Ejets, electrons, photons, muons and missing ETT    
      all such objects except missing Eall such objects except missing ETT are counted towards the final-state multiplicity N are counted towards the final-state multiplicity N

Trigger: HTrigger: HTT  

fit window fit window
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Search for                                                            black holes
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Search for leptonic decays of W' bosons 
in pp collisions at sqrt(s) = 8 TeV

CMS PAS EXO-12-010

single-electron triggersingle-electron trigger
ppTT > 85 GeV > 85 GeV
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Search for leptonic decays of W' bosons 
in pp collisions at sqrt(s) = 8 TeV

CMS PAS EXO-12-010

single-muon triggersingle-muon trigger
ppTT > 40 GeV > 40 GeV



Piotr Zalewski
NCBJ Warsaw

12 VIIIth Rencontres du Vietnam, Quy Nhon 17/12/2012

Search for leptonic decays of W' bosons 
in pp collisions at sqrt(s) = 8 TeV

CMS PAS EXO-12-010

muon + METmuon + MET
MMTT = 1.3 TeV = 1.3 TeV

electorn + METelectorn + MET
MMTT = 2.3 TeV = 2.3 TeV
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Combination of 2012 Combination of 2012 
electron and muon channel.electron and muon channel.

Search for leptonic decays of W' bosons 
in pp collisions at sqrt(s) = 8 TeV

CMS PAS EXO-12-010

95% CL on   μ & 1/R (split-UED) 95% CL on   μ & 1/R (split-UED) 
derived from the W' mass limits derived from the W' mass limits 
taking into account the corresponding taking into account the corresponding 
width of the Wwidth of the W22

KKKK state state
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Search for a heavy neutrino and right-handed W 
of the left-right symmetric model in pp collisions 
at sqrt(s) = 8 TeV CMS PAS EXO-12-017

double-electron triggerdouble-electron trigger single-muon triggersingle-muon trigger
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Search for a heavy neutrino and right-handed W 
of the left-right symmetric model in pp collisions 
at sqrt(s) = 8 TeV CMS PAS EXO-12-017
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Search for a heavy neutrino and right-handed W 
of the left-right symmetric model in pp collisions 
at sqrt(s) = 8 TeV CMS PAS EXO-12-017
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Search for a heavy neutrino and right-handed W 
of the left-right symmetric model in pp collisions 
at sqrt(s) = 8 TeV CMS PAS EXO-12-017
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Search for heavy quarks decaying into a top quark and
a W or Z boson using lepton + jets events in pp collisions
at sqrt(s)=7 TeV CMS-B2G-12-004 arXiv:1210.7471

New heavy quarks (Q) that decay to top quarks and electroweak bosons (W, Z, or Higgs)
appear in many theoretical scenarios. 

The simplest being the sequential fourth generation model

For heavy down-type quarks decaying exclusively into a top quark and a W
boson, the full decay chain is QQ → tWtW → bWWbWW , 

For up-type quarks decaying exclusively into a t quark and a Z boson, 
it is QQ → tZtZ → bWZbWZ. 

The search is performed in events in which one of the W bosons decays leptonically, 
while the other bosons decay into quark-antiquark pairs. 

Selected events are required to have 
→ exactly one charged lepton, 
→ an imbalance in transverse momentum, 
→ at least four jets with high transverse momenta 

→ at least one of which is consistent with the decay of a bottom quark.
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Search for heavy quarks decaying into a top quark and
a W or Z boson using lepton + jets events in pp collisions
at sqrt(s)=7 TeV CMS-B2G-12-004 arXiv:1210.7471

Isolated lepton Isolated lepton 
at least 4 jetsat least 4 jets
at least one at least one 

b-tagged jetb-tagged jet

Distribution in ST 
for different jet 
multiplicities after the 
maximum-likelihood 
fit to data. 

The last bin in each 
subfigure is the 
overflow bin.

The bottom plot shows 
the ratios of data and 
SM plus signal over SM. 

Q → tW and Q → tZ distributions are shown for illustrative purposes for MQ = 500 GeV.
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Search for heavy quarks decaying into a top quark and
a W or Z boson using lepton + jets events in pp collisions
at sqrt(s)=7 TeV CMS-B2G-12-004  arXiv:1210.7471
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Search for RPV supersymmetry with three 
or more leptons and b-tags 

CMS-PAS-SUS-12-027

Interpretation Interpretation 
of the RPV result (shown today by Daniel)of the RPV result (shown today by Daniel)
                                      as a b’→tW as a b’→tW 

  or b’→bZ or b’→bZ 
Sequential, exotic quarks, the heavier Sequential, exotic quarks, the heavier 
partner of the bottom quark, denoted partner of the bottom quark, denoted 
by b’, could decay either to a top-quark with by b’, could decay either to a top-quark with 

a W-boson (tW mode) a W-boson (tW mode) 
or a bottom-quark and a Z-boson (bZ mode).or a bottom-quark and a Z-boson (bZ mode).
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Conclusions & referencesConclusions & references
We (CMS) have not yet found any exotic beast,

but we keep searching. 
Analyses with full 2012 data set are at an approval stage.

 https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults 
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