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•  Studied in CMS (so far) 
•  String resonances, S (qq,qg,gg) 
•  Scalar diquarks, D (qq) 
•  Excited quarks, q* (qg,qW,qZ) 
•  Axigluons, A (qq) 
•  Color-octet colorons, C (qq, qqqq) 
•  Color-octet scalar, S8 (gg,bb) 
•  W‘ bosons (qq,WZ) 
•  Z‘ bosons (qq,bb,tt) 
•  RPV SUSY gluinos (qqqqqq) 
•  RS gravitons (qq,gg,WW,ZZ) 
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•  Dijet 2011 (5.0/fb, 0.13/fb) (PAS EXO-11-094) 
•  Dijet 2012 (4.0/fb) (PAS EXO-12-016) 
•  Dijet b-tagged (5.0/fb) (PAS EXO-11-008) 
•  Dijet W/Z-tagged (5.0/fb) (PAS EXO-11-095) 
•  4-jets (2.2/fb) (PAS EXO-11-016) 
•  6-jets (4.7/fb) (PAS EXO-11-060) 

•  Related results not covered in this talk 
•  Hadronic ttbar resonances (5.0/fb) (arXiv:1204.2488) 

•  talk by Freya Blekman (TR4, 6 Jul, 14:00) 
•  Contact interactions in dijets (2.2/fb) (10.1007/JHEP05(2012)055) 

•  talk by Kerstin Höpfner (TR3, 7 Jul, 16:45) 
•  Black holes in multijets (4.7/fb) (10.1007/JHEP04(2012)061) 

•  talk by Alessio Bonato (TR3, 7 Jul, 16:00) 
•  Gravitons in jet+MET (4.7/fb) (PAS EXO-11-061) 

•  poster by Thiago Tomei (Poster, 7 Jul, 18:00) 
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•  Particle Flow Jets clustered from identified particles 
reconstructed using all detector components 

•  Default jet clustering algorithms for p+p collisions: 
Anti-KT with R=0.5 (and 0.7) 
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•  Jet energy scale uncertainty: 1% for pT > 150 GeV 
•  Jet calibration vs. η better than 1% per unit of pseudorapidity for |η|<2.5 
•  Jet energy resolution: 10% @ pT = 100 GeV 
•  Jet position resolution in φ and η: ~0.01 @ pT = 100 GeV 
•  Jet trigger efficiency: >99.9% above pT threshold 
•  Event-by-event correction for pileup based on jet area [PLB659(2008)119] 
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•  Resonance search in 
smoothly falling dijet mass 
spectrum 

•  Well described by QCD 
Pythia + CMS simulation 

•  QCD background reduced by 
cut on |η1-η2|<1.3 

•  Cluster final state radition in 
R<1.1 for better gg 
resonance resolution 

•  Minimum dijet mass of 
0.89 TeV driven by trigger 

•  Background estimated from 
smooth fit 
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•  No evidence for new physics 
observed 

•  Set model-independent limits on 
qq, qg and gg resonances 

•  Constrain a variety of reference 
models 

 

7 

Dijets 2011 limits 
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•  Novel trigger, DAQ, and analysis strategy to search at dijet mass < 1 TeV 
•  Low jet-trigger thresholds à high rate of events (~KHz) 
•  Store reduced data format (i.e. jets reconstructed at trigger level) à 

bandwidth under control 
•  CMS uses this approach for "data scouting" in regions of phase space 

otherwise inaccessible due to trigger constraints  
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•  Signal cross sections enhenced due to increased center-of-mass energy of 
8 TeV 
•  e.g. factor ~10 increased qq parton luminosity at dijet mass 4 TeV 
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•  Reduce QCD background by up to a factor 50 
using b-tagging 

•  Search for resonances in b-enriched sample 

•  Simultaneous search in 0, 1 and 2 b-tags 
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•  Set model independent limits as a function of the signal branching ratio 
fraction 
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•  Search for resonances decaying into boosted hadronic W/Z final states 

•  Make use of jet substructure techniques (pruned jet mass, mass drop) 
to tag boosted hadronic W/Z-bosons 

 
•  QCD background suppressed by up to a factor 150 w.r.t. signal 
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•  Set limits on qW/qZ resonances in single-tagged sample 

•  Set limits on WW/WZ/ZZ resonances in double-tagged sample 

•  Extends corresponding semi-leptonic searches to higher masses 
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•  Search for pair produced new colored particles decaying to dijets 

•  Search in paired dijet average mass of combinations with 
smallest Δm / m 

•  Benchmark model: pair production of colorons decaying to qq pairs 
•  Coloron 320<m<580 GeV 
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•  Search for pair produced new colored particles 
decaying to 3 jets 

•  Large signal combinatorics (20) 
•  Search in triplet mass using jet ensemble technique 

•  Benchmark model: RPV gluino pair production 
•  Exclude 260<m<460 GeV 
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•  CMS has wide program of hadronic resonance searches 
•  Set most stringent limits to many theoretical models of new physics  

•  Exploiting b-tagging and W/Z-tagging, searching for models with enhanced 
production of b-quarks and W/Z-bosons 

•  Special searches for pair production of 2- or 3-jet resonances 


