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- Optimised for measurements of B and D mesons at the LHC 
- Fully instrumented in the forward region (2 < η < 5) 

LHCb detector

>90% efficiency
- 2010: 37 pb-1

- 2011: 1 fb-1

- 2012: 616 pb-1 so far (√s = 8 TeV)

Only results based on 2010 and 2011 are shown 
here (√s = 7 TeV)
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LHC cross-section calculations factorised
- Partonic part from pQCD
- proton structure from previous measurements

LHCb probes unique low-x region
- test QCD
- constrain PDFs
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All events triggered using either single muon or single electron line (pT > 10 GeV)

Z → µµ:   LHCb-PAPER-2012-008
- 2010 data (37 pb-1)
- Both muons must have pT > 20 GeV and 2 < η < 4.5
- 60 < Mµµ < 120 GeV

Z → ee:   LHCb-CONF-2012-011
- 2011 data (945 pb-1)
- Both electrons must have pT > 20 GeV and 2 < η < 4.5 
- Mee > 40 GeV
- Energy from momentum measurement only (no bremsstrahlung correction)

Z → 𝛕𝛕 (→ µµ or µe):   LHCb-CONF-2011-041
- 2010 and 2011 data (247 pb-1)
- one muon with pT > 20 GeV and another lepton with pT > 5 GeV
- require isolated leptons with Δɸ > 2.7
- For dimuon final state require unbalanced muon pT to remove Z → µµ

Reconstruction efficiencies are determined from data using tag-and-probe methods

Inclusive Z production
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Z → ee

Z → 𝛕𝛕 → µe

Z → 𝛕𝛕 → µµ
Z → µµ

Z → µµ
Luminosity:  37 pb-1

Candidates: 1966
Purity:          99.7%

Z → ee
Luminosity:  945 pb-1

Candidates: 21k
Purity:          97.8%

Z → 𝛕𝛕

Luminosity:  247 pb-1

Candidates: 81 (µe) and 33 (µµ)
Purity:          ~80%

Inclusive Z production

Systematics will reduce with more statistics

LHCb-PAPER-2012-008
LHCb-CONF-2012-011
LHCb-CONF-2011-041
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Inclusive Z production

Z → µµ

Z → ee

Z → 𝛕𝛕 (µµ)

Z → 𝛕𝛕 (µe)

LHCb-CONF-2011-041

LHCb-CONF-2012-011

LHCb-PAPER-2012-008

LHCb-CONF-2011-041
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Z rapidity
LHCb-CONF-2012-011
LHCb-PAPER-2012-008
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Inclusive W production

W → µν:
- 2010 data (37 pb-1)
- Muon must: 

- pass single muon trigger line
- have pT > 20 GeV and 2 < η < 4.5
- be isolated
- be compatible with the primary pp vertex
- have E(calorimeter)/p < 0.04

- Sample purity from fit to muon pT spectrum
- Selection efficiency using Z → µµ sample
- Reconstruction efficiencies determined 
  from data

LHCb-PAPER-2012-008
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Inclusive W results

Lepton pseudorapidity

LHCb-PAPER-2012-008
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Z (→ µµ) + jets

Data:
- 2011 data (1 fb-1)
- Same trigger and event selection as Z → µµ

Jet selection:
- particle flow method using tracks, photons, 
  neutral hadrons and V0s
- anti-kT algorithm (R=0.5)
- pT > 10 GeV and 2 < η < 4.5
- ΔR(jet,µ) > 0.4

Jet energy correction from simulation:
- validated from data using Z + 1 jet events
- simulation and data agree well at detector level

LHCb-CONF-2012-016
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Z (→ µµ) + jets results

(measurements at hadron level)

LHCb-CONF-2012-016
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Low mass Drell-Yan production

Low mass DY probes lower x values

Data and selection:
- 2010 data (37 pb-1)
- events pass dimuon trigger Mµµ > 2.5 GeV
- muons must have p > 10 GeV, pT > 3 GeV 
  and 2 < η < 4.5
- measurements between 5 < Mµµ < 120 GeV

Purity:
- determined from fit to muon isolation
- dominant backgrounds from heavy flavour 
  decays and hadron mis-id
- background templates from data, 
  signal template from simulation

Experimental efficiencies from data
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Low mass Drell-Yan results LHCb-CONF-2012-013
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Conclusions

LHCb probes a unique kinematic region (down to x ~ 5 x 10-6)
- Measurements test QCD and constrain PDFs

Measurements in agreement with theoretical predictions
- in many cases the uncertainties are already comparable 
  with the theory uncertainties

Measurements will be updated with full 2011 and 2012 datasets
- improved experimental precision
- higher energies will probe even lower x values
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Low mass Drell-Yan results - backup

LHCb-CONF-2012-013
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Low mass Drell-Yan templates - backup

LHCb-CONF-2012-013
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Low mass Drell-Yan production - backup
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PDF sets - backup
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Reconstruction efficiencies - backup
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W lepton asymmetry - backup

LHCb-PAPER-2012-008
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W purity fits - backup

LHCb-PAPER-2012-008
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W background suppression - backup

LHCb-PAPER-2012-008
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PDF uncertainties - backup
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PDF uncertainties - backup


