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Outline

→ LHCb Experiment

→ Measurements
– W/Z cross sections
– Z+jets production
– Low mass Drell-Yan
– Central Exclusive DiMuon

→ Summary
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LHCb Experiment

The detector is a single arm spectrometer fully instrumented in the 
forward region (2.0 <  < 5.0) → Unique coverage at LHC

Excellent Vertex Resolution and Tracking
→ Vertex Locator
→ Tracking Stations

Energy Measurements
→ EM and Hadronic Calorimeter

Particle Identification
→ Rich detectors
→ Muon Stations

Trigger
→ Ability to go low in muon p

T
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LHCb Data

>90% data taking efficiency
2010 →  37/pb at s = 7 TeV
2011 → 1/fb at at s = 7 TeV
Thanks to LHC team!
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Cross sections

LHCb is sensitive to
low-x and a high-x parton collisions.

Two different regions are probed 
→ inputs for PDF fits
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Inclusive Z production

Data
→ 2010/2011
→ Single muon/electron trigger

Event Selection (Z → + - / Z → e+e-)
→ Two muons/electrons - p

T
 > 20 GeV and 2.0 <  < 4.5

→ 60 < M


< 120 GeV / Mee > 40 GeV

Event Selection (Z → + -)
→ Decays -  /  e
→ One muon with p

T
 > 20 GeV and second lepton with p

T
 > 5 GeV

→ Isolated leptons
→ >2.7 and not p

T
 balanced for 

e+

e-  -  -

 ++
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Inclusive Z production
JHEP06(2012)058 LHCb-CONF-2012-011 LHCb-CONF-2011-041
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Inclusive Z production

JHEP06(2012)058
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W measurements

Data
→ 2010 - 37/pb
→ trigger on single muon (p

T
 > 10 GeV)

Event Selection
→ Isolated muon p

T
 > 20 GeV

+ cone 0.5 p
T
 < 2 GeV

→ Impact Parameter of muon < 40 m
→ 2nd muon veto p

T
 > 2 GeV

→ E(calorimeter)/pc < 0.04
→ Purity from template fit

JHEP06(2012)058
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Results

JHEP06(2012)058

JHEP06(2012)058
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Z(+ -)+jets

Data
→ 2011 - 1/fb
→ same trigger and event selection for (Z → +-)

Jet Selection
→ Particle Flow method

- tracks, , calorimeter clusters, V0s
→ anti-kt (R=0.5) reconstruction
→ Jet Identification cuts
→ Jet Energy Correction (MC)
→ p

T
 > 10 GeV and 2.0 <  < 4.5

→ DR(jet,)>0.4

Measurements
→ Differential Cross Section
→ Jet Multiplicity
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Control Plots

- Simulation and data agrees well at 
detector level
- JEC is validated in data
- 1st step for jet measurements at LHCb 

LHCb-CONF-2012-016
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Results
LHCb-CONF-2012-016
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Low Mass Drell-Yan Production

Data
→ 2010 – 37/pb
→ di-muon trigger p

T 
> 2.5 GeV

Selection
→ 2 muons - 5 < M


< 120 GeV

- Signal extracted from template fits
- 9 mass bins
- 5  bins in 2 mass regions

LHCb-CONF-2012-013
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Low Mass Drell-Yan Production
LHCb-CONF-2012-013
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Central Exclusive DiMuon

Data
→ 2010 – 37/pb
→ di-muon + low multiplicity
Selection
→ Rapidity Gap
→ M


> 2.9 GeV or p

T 
< 900 MeV

LHCb-CONF-2011-022
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Central Exclusive DiMuon

No Gap

One Gap

Requiring only 2 tracks

LHCb-CONF-2011-022

J/

non-resonant
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Central Exclusive DiMuon

.. and requiring 2 tracks and 1 photon

LHCb-CONF-2011-022
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Summary

→ LHCb probes an unique range down to x=8x10-6

→ Measurements are in agreement with theoretical predictions and few of 
them already have precision comparable with theoretical uncertainties

→ Many other measurements not covered in this talk are available here:
LHCb Results (Energy Flow / Multiplicities / Flavor Production / ...)

→ Update with 2011 (7 TeV) / 2012 (8 TeV) data will improve experimental 
precisions and will allow other studies

http://lhcb.web.cern.ch/lhcb/lhcb_page/physics_results/recent_lhcb_results/Default.html
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Low Mass Drell-Yan Production - Backup
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Normalization -  BACKUP
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Inclusive Z production -  BACKUP
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Inclusive Z production -  BACKUP
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Inclusive Z production -  BACKUP
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Inclusive Z production -  BACKUP
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CEP -  BACKUP
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CEP -  BACKUP
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CEP -  BACKUP
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Energy Flow -  BACKUP
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