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• Milestone conference: announcement of the 

observation of a Higgs-like particle observed by 

ATLAS and CMS   

• Interesting results from Neutrino experiments 

• Lots of other new data on heavy flavors, etc.   

• In general no convincing sign yet for new physics 
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ICHEP in a Nutshell 

              Conference passport: 
Venue: Melbourne in winter ! 
Organization: Excellent!! 
Participants: ~ 717 
Talks: ~ 490 
Climate: cold with sunny spells 
Costs: barely affordable… 
 



 

• Observation of a Higgs-like particle 

• QCD and Heavy Ions 

• New EWK/Top measurements 

• Searches for New Physics 

• Heavy flavor measurements 

• Neutrinos  

• Dark matter/Dark Energy 
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July 4th  2012   17:00 Melbourne   

• Official announcement of the observation of a Higgs-like 

particle with mass of 125-126 GeV by CMS and ATLAS.  

• Historic seminar at CERN with simultaneous transmission 

and live link at the large particle physics conference of 

2012 in Melbourne, Australia   

Melbourne 



Search for the Higgs boson: use ALL Luminosity delivered for 2011 and 2012 
We analysed five low mass channels + combination (plus a few high mass channels) 

 

Diphoton mass spectrum  
Analysis classes weighted with S/B  

 

Higgs to γγ 

 Observed significance at 12 GeV:  

4.1 σ 

CMS: Higgs  

Incandela 
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CMS Preliminary

-1 = 7 TeV, L = 5.05 fbs 
-1 = 8 TeV, L = 5.26 fbs 
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 Observed significance at 125.5 GeV:  

3.2 σ 

CMS: Higgs  
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CMS observes a  
new boson with 
 a significance of  
  about 5 sigma 
 
 The particle is  
 consistent with a  
 Higgs-like boson  
 

All channels 

ZZ and γγ channels 

CMS: Higgs  



Preliminary mass  = 125.3 +/- 0.6 GeV 

Different channels 

Couplings to vector bosons and fermions 

Now we need more data to study this new particle 
-Spin and CP studies 
-Couplings 
-Deviations from Standard Model? Composite? 
-Is it alone or accompanied? 
 
Another 10-20 fb-1 at 8 TeV will help!!  
 
  
 

CMS: Higgs  
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ATLAS : Higgs  

Higgs to γγ Hawkings 
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ATLAS: Higgs  
Higgs to ZZ to 4 charged leptons 
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ATLAS: Higgs  
Higgs to ZZ to 4 charged leptons 
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ATLAS: Higgs  
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Evolution of the excess with time  

Energy-scale  
systematics 
not included 

ATLAS observes a  
new boson with 
 a significance of  
  about 5 sigma 
 
 The particle is  
 consistent with a  
 Higgs-like boson  
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The Press… 

The discovery of the Higgs made the headlines worldwide 
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The Theorists…  
A Pomarol 
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The Theories  
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The Theories ??  
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The Theories  

“125 GeV is a mass of maximum agony”   N. Arkhani Ahmed May 2012 
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BTW: The High Mass Region 

No evidence for (another) SM Higgs-like particle up to ~600 GeV 
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Higgs Searches at the 

Tevatron 

Almost the final word; a few updates still in the works 
But the big picture will not change 

S. Shalhout 
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Higgs Searches at the 

Tevatron 
Largest deviation in the bb channel channel; both in D0 and CDF 
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Higgs Searches at the 

Tevatron 



• combination 
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Higgs Searches at the 

Tevatron 
Tevatron combination 
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But ICHEP 2012 was more… 

 
…a personal selection 
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QCD 

J. Campbell 
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QCD 

Examples  
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QCD 

Also: full NNLO calculation for top pair production for q-qbar 
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QCD: Higgs Production 



30 LHeC: Higher energy and luminosity: “ultimate” PDFs…  

QCD 
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QCD 
Strong coupling constant 

A. Glazov 

Also still producing high precision results on the proton structure 
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Soft QCD and Forward Physics 

P. Newman 

+ lots of forward physics, underlying event, multiple scattering 
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Heavy Ions 
J. Stachel 
C. Salgado Lopez 



34 

Heavy Ions 
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Heavy Ions 
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Heavy Ions 
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EWK: W/Z bosons 
W cross sections at 7 and 8 TeV 

W/Z cross sections in LHCb  

W charge asymmetries and PDFs 

 J. Barreiro Guimaraes da Costa 
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EWK: WW Boson Production 

Measured cross section about 2σ larger than theory prediction… to be watched  
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W mass measurement at the Tevatron 
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Top quark pair cross section 
T. Muller 
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Top quark asymmetry  
R. Barbieri 
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Top quark asymmetry  

Status still like in 2011: data and NLO calculation still in disagreement 2-3σ  
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Top quark asymmetry  

Diluted effect @ LHC 
High precision will be needed  
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Top quark mass 
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Supersymmetry 

Where is SUSY? 

Importance of the partners of the third generation: stops and bottoms 
…Other scenarios, such as compressed spectra, multi-top production…  
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Supersymmetry: Third Generation 
A Parker 
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Supersymmetry: third generation 

Third generation studies reach 500 GeV for the stop exclusion 
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Collider searches for new physics 
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Collider: Direct Dark Matter Production 

Monojet and monophoton studies  
can be used as Dark Matter Searches  
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Collider Searches Summary 

Similar figure exists for ATLAS 



51 

Unsolved puzzles 

Theorist view 

B. Dobrescu 
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Flavor Physics  
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Flavor Physics  

M.Nakao 

Relevant eg for H+ search, but it seems difficult to explain this effect 
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Flavor Physics  

New Belle Result 
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Flavor Physics  
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Flavor Physics  
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CKM/CPV Summary 
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Rare Decays 

No news on Bs->μμ  and the MEG box is still closed 

R. Mizuk 
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Neutrinos: ντ Appearance   
T. Kobayashi 
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Neutrinos at the speed of light ? Yes… 
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T2K Update 2012: more events 
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Neutrinos: Reactor based 

J. Cao 
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Neutrinos: Reactor based 
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Neutrinos: Reactor based 
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Neutrinos  

R. Barbieri 
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Neutrinos  

R. Barbieri 
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Dark Matter  

Wednesday this week: New Result from XENON100  (@ “Dark Attack”) 
-> 1 event expected/2 observed 
Improve limits: new limit 90%CL is  2x10E-45 for 55 GeV  

L. Hsu 
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Dark Matter (post Melbourne)  

Wednesday this week: New Result from XENON100  (@ “Dark Attack”) 
-> 1 event expected/2 observed 
Improve limits: new limit 90%CL is  2x10E-45 for 55 GeV  
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Dark Matter  

But null results in other experiments: No real new insight in this controversy  
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Indirect DM Detection 

Pamela versus   
Fermi 

N. Weiner 
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Cosmology… 

• A number of new ideas 

for dark Energy 

• Dynamic dark Energy  

• Modified gravity 

• Massive gravity 

• Still far from a solution… 

M. Trodden 



• Dynamic conference & well organized. A lot 

of outreach organized. 

• A Higgs-like particle is with us 

– This opens a lot of prospects for new studies 

– Clearly timely for the ESG later this year 

• No convincing sign of New Physics. Phase 

space systematically scanned 

– There are always a few new “signals” 

• Many new experiments planned (dark 

matter, rare decays…). Not discussed here  
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Conclusion 
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Backup 


