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Scope 

Collider results and updates (Tevatron vs. LHC…)  

– Higgs 

– SM measurements 

– Susy 

– Other BSM/Exotics 

– Top 

– B physics 

Moriond slides plundered and cut apart 

– Some theory considerations mixed in 

– Apologies for any lack of context… 
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Presenter’s name 



LHC status 

 Staying at 
3.5 GeV, 
based on 
probability of 
2008 incident 
repeat…  

 Increasing 
luminosity : 
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N > nominal ! 

kb ~ O(300) vs. 2808 

β* 3.5  1.5 m 
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2011 plan: 2x1032/1fb-1; hopes: 1033/?fb-1 



Higgs, Tevatron, low mass 

2010 plot not updated, only next summer 

 

 

 

 

 

Stat x 2, but not enough; improvements needed 

– Improve signal acceptance; reduce W/Z+jets: b-tag 

– Include as many channels as possible 

– Multivariate techniques 
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Pierluigi Totaro 



Higgs, Tevatron, high mass 
Exclusion (~165 GeV) in each experiment separately 
– Using all WW final states, split into many channels 
– More data and new channels + multivariate 
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Konstantinos Petridis 



Higgs, Tevatron, high mass combined 

Excl. @ 95%CL: 
158-173 GeV 

– 153-179 GeV 
expected 

– Expected last   
year: 156-173 GeV 
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Bo Jayatilaka 

Exclusion @ other CL:  

– Even at 99.5%CL, 162-166 GeV 
is out  



Higgs, LHC : starting ! 

Single experiment limits: 2-3 x SM in H->WW 

04/04/2011 B. Resende - Moriond, colliders 7 

Vivek Sharma 



BSM Higgs : Hττ 

Challenge: τ id. ; clear Zττ peak 

Equivalent exclusion in SUSY parameter space 

– Better than Tevatron over entire range 
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Christian Veelken 
Markus Schumacher  



Higgs, LHC : perspectives 

Most of low mass range already covered at 1 fb-1 

04/04/2011 B. Resende - Moriond, colliders 9 

 How about 
discovery? 

“Combined”: 
mass ranges 
assuming 
ATLAS+CMS ~ 
2 x CMS 

1 fb-1 5 fb-1 

3 σ 135-475 114-600 

5 σ 152-175 128-482 

Vivek Sharma 



SM global fits 

Gfitter (www.cern.ch/Gfitter) 

– EW fit + Higgs searches : now with 
LHC data too! 
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Max Baak 



SM measurements, Tevatron 

Boson, diboson, top, H production σ 
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Martina Hurwitz 



SM measurements, LHC 

Start probing SM at a higher energy scale 
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John Alison 

 WZ, ZZ 
coming next… 



SUSY : LHC overtaking 

Significant LHC contribution to exclusion contours 
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Colin Bernet 
Sascha Caron 



SUSY : LHC overtaking 

Significant LHC contribution to exclusion contours 

– We were told to look at “real” mass plots… 
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Colin Bernet 
Sascha Caron 

Simple MSSM Model with light 1st and 2nd gen. 
squarks, gluinos and a massless neutralino 

GMSM: LSP = gravitino 



SUSY : believe ? 

How plausible is supersymmetry after 2010? 

– Natural scale for SUSY is MZ ; so fine tuning… 
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Alessandro Strumia 



BSM : new bosons 
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Francesco Santanastasio 
Michel Jaffré 
Doug Gingrich 

W’, CDF:  

M>1.12 TeV, near 
phase space limits  

W’lν, ATLAS: 

M>1.46 TeV, just 
beginning 

Z’ee, D0:  
M>1023 GeV 

(all @ 95@CL) 

Z’ee, CMS:  
M>958 GeV 



Top : precisely 

Tevatron still main top physics source ! 
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Liang Li 
Fabrizio Margaroli 



Top : getting outside SM 

Forward-backward 
asymmetry in ttbar 

– Small contribution 
expected from QCD 

– But observed 
values not so small:  
excess > 3 σ… 
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Fabrizio Margaroli 
 

D0 

CDF 

Still include  
2 x data, 2 
decay modes,  
D0 + CDF… 
More to 
come ! 



Top : non-SM AFB ? 

New physics ? 

– No hint in other top 
measurements 

– AFB may be explained by 
Randall-Sundrum extra 
dimensions models 
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Susanne Westhoff 



Top : LHC, too 

Soon more tops than Tevatron… 

– σ already at 10% level,                     
in pp collisions  

– First mass measurements 
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Markus Cristinziani 



B physics : another > 3 σ… 
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Julia Thom-Levy 



B physics : something new? 

Discrepancies 
in this sector, 
no clear hint 

NP : minimal 
flavor violation 
possible 
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Michele Papucci 



Summary 

Great news from LHC 

– Excellent 2010, optimism for 2011 

– No discovery but better limits in many cases 

No surprises from Higgs 

– Both colliders claim large spectrum probing soon ! 

An indirect hint of… what ? 

– AFB, di-μ charge asym… Something hiding in there ? 

I’m a bit lost in theory phase space 

– Personal taste for extra dim (wouldn’t that be cool ?) 
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Backup 
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Higgs : no surprise, many hopes 

TeVatron : now separating two search ranges 

 

 

 

 

LHC : first results coming ! 

– SM Higgs : many studies started, limited sensitivity 

– BSM Higgs : already competitive 

– Interesting expectations for 2011 

04/04/2011 B. Resende - Moriond, colliders 25 



Higgs decays 
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Higgs, Tevatron, high mass, alt. 
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Zττ peak in CMS 
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Hγγ, ATLAS : already competitive 
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Higgs, without Higgs searches 
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SUSY plausibility 
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Exotics : LHC take-over  

Graviton: very energy-dependent 

  LHC ahead, even with few data 

04/04/2011 B. Resende - Moriond, colliders 32 

Alessandro Strumia 



No black holes yet 

04/04/2011 B. Resende - Moriond, colliders 33 



SM/Top : many measurements at CMS 
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B physics : where NP appears 
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B physics : where NP appears (2) 
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What is Asl
B ? 
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