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Based on presentations at the 2012 Moriond Meeting 
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G. Dissertori (ETH Zurich): Experimental Summary 
M. Lamont (CERN): LHC Beam Operation  
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2012 plan:
- 8 TeV
- 50 ns bunch spacing
- tight collimator settings
- ATLAS/CMS: beta*=0.6 m,  peak lumi  6.8e33 cm-2s-1

- LHCb/ALICE: beta*= 3 m
- ~126 days proton running, ~22-24 days p-Pb running
- pp : Lint somewhere between 12 and 19 /fb

BREAKING NEWS:
First beams in the LHC in 2012 on March 15! 
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Heavy Flavours
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Overall, for open b, B hadron and b-jet production: 
- pQCD (and/or MC models) in reasonable agreement, but some 

  discrepancies seen (in pT and/or eta)

- bb angular correlations studied, low-angle region not well modeled

Some highlights : 
- CMS : Lamba_b (steeper spectrum than B mesons)

- ATLAS : First particle discovered at LHC : Chib(3P), just confirmed by Dzero

- LHCb : new measurements of Chic, psi(2s) and double charm production,  

              regarding the latter: tests of double parton scattering
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Some of the important new results / 
updates shown in these last weeks in 
La Thuile:

- direct CPV in B to hh’  (LHCb)

- CPV in Bs mixing (LHCb, CDF)

- Bs to mumu  (LHCb, CMS, ATLAS, CDF)

- B to K* mumu  (LHCb)

- a number of further rare decays (LHCb)

- delta-ACP in charm  (LHCb, CDF)
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TOP

Everybody says: “... the top quark is special!”

By now, all the other quarks must suffer psychological damage
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Current ATLAS combination:

Current CMS combination:

Top pair production:

- exp. uncertainty reached 6% (!) level, smaller than theory uncertainty.  

- overall impressive agreement with pQCD pred.   ATLAS-CMS consistency? LHC combination?

- top pair xsec useful to constrain pdfs? see also talk by Schwinn

Single top production:

- Better than 20% accuracy reached. “Harmonization” of theory uncert. needed between ATLAS and CMS

- CMS : |Vtb| extracted at the 10% level!

- closing in on tW and s-channel prod.
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TOP mass
Tevatron is leading,                              with LHC catching up....

Brandt
Blyweert

Important observations made:

- Mw is used as constraint in mtop measurements. This has to be considered in EWK fits (see later) !  

- working towards LHC combination. Again, “synchronization” of systematics treatment needed.

- When will we get an LHC-TEVATRON combination?

- mtop from the cross section: O(5 GeV) reached. PDF dominated. 

Systematics not yet included: colour rec, UE
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New Phenomena

LHC by now “flying over” 

everybody else...
but still nice results coming out

from HERA and the TEVATRON 
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SUSY searches Zivkovic
Karapostoli
Duflot

exclusions plots shown here at Moriond QCD....
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L. Duflot
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Minv=1256 GeV

Mjj=4 TeV

E. Moyse
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Higgs  
The Scalar 
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Fortunately politicians and funding 
agencies don’t seem to read the papers 
of J. Ellis et al...
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G. Altarelli
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My own conclusions
Simply impressive, what the LHC and TEV exps. have delivered on such a 
short timescale!  Chapeaux!

A really (rock?)solid conclusion: mH >~ 128 GeV excluded, up to ~600 
GeV where the current searches stop.

in the ~120-130 GeV region: all actors see some excess. 
You may call it “tantalizing”, if you like...

but, let’s not forget about the statistics involved and let’s not get carried 
away (see fluctuations in the Hgg curves)

would be really interesting now to see a combination of the 
experiments, especially concerning the consistency among channels

also many non-SM Higgs searches performed, fermiophobic, (N)MSSM, 
double-charged, .... : nothing significant seen

the upcoming 8 TeV run will help to shed light (in one or the other direction)

unfortunately, we are all biased now (admit it or not). So the challenge 
is with the experimenters, be careful with the upcoming 8 TeV 
analyses

54



75	
  ns	
   50	
  ns	
  

2011	
  –	
  recap	
  

	
  Increase	
  
number	
  of	
  
bunches	
  

Reduce	
  beam	
  
size	
  from	
  
injectors	
  

Squeeze	
  
further	
  

Increase	
  bunch	
  
intensity	
  	
  

Ini?al	
  
commissioning	
  

Sc
ru
bb

in
g	
  

11/3/2012	
   LHC	
  status	
  



Impressive final run in 
Mirko	
  Pojer	
  

11/3/2012	
   LHC	
  status	
  



Of note 
•  Opera?onal	
  robustness	
  

–  Precycle,	
  injec?on,	
  450	
  GeV,	
  ramp	
  &	
  squeeze	
  &	
  
collisions	
  

•  Machine	
  protec?on	
  
– Unpinned	
  by	
  superb	
  performance	
  of	
  machine	
  
protec?on	
  and	
  associated	
  systems	
  

–  Rigorous	
  machine	
  protec?on	
  follow-­‐up,	
  qualifica?on	
  
and	
  monitoring	
  (Post	
  Mortem	
  analysis,	
  MPP,	
  rMPP)	
  

•  Rou$ne	
  collima$on	
  of	
  110	
  MJ	
  LHC	
  beams	
  
without	
  a	
  single	
  quench	
  from	
  stored	
  beams.	
  

11/3/2012	
   LHC	
  status	
  



Operation efficiency 
•  Overall	
  efficiency	
  	
  

– PreYy	
  good	
  considering	
  that	
  this	
  is	
  the	
  LHC	
  	
  
– Overall	
  ?me	
  in	
  stable	
  beams	
  34%	
  

•  Premature	
  dumps	
  
– 50%	
  of	
  all	
  STABLE	
  BEAMS	
  fills	
  lasted	
  less	
  than	
  3	
  
hours	
  

34%	
  

11/3/2012	
   LHC	
  status	
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