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— Recent Results at LHCDb

p-p collisions 13 TeV
+ Studies of Z(pu) boson production at 13 TeV

p-p collisions 7/8 TeV
+ Differential cross-section measurements
+ Ratios of cross-sections
+ Forward-backward asymmetry (CMS and ATLAS included)

Recent LHCDb results not covered in this talk:

+ V plus jets — arXiv:1605.00951

+ W plus b-jet — Phys.Rev.D92 (2015) 052001

+ Z plus b-jet — JHEP 01 (2015) 064

+ Z—ee - JHEP 05 (2015) 109

+ Observation of Z production in proton-lead - JHEP 09 (2014) 030

See Katharina Mueller's talk for impact of PDF (13/06 — 17:40)
See Giovanni Passaleva's talk for QCD Results from LHCb (14/06 — 11:00)
See Laure Marie Massacrier's talk for Heavy lon LHCDb results (14/06 — 15:45)
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LHCDb is a single arm spectrometer fully instrumented in the forward region (2.0<n<5.0)
Designed for heavy flavour physics < Explored for general purpose physics
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LHCb measurements:

1) are sensitive to
previously unexplored
regions of low x and high
Q? phase space.

2) can be used to constrain
PDFs.

3) probe the standard
model when PDF errors are
not relevant (ratios)
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LHCb-CONF-2016-002
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7/8 TeV
W/Z cross-sections
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Data: 1/fb at 7 TeV and 2/fb at 8 TeV
Fiducial acceptance:

2.0 <n(y) <4.5, p(M)>20 GeV
60 < M(pM) <120 GeV for Z
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Fit to p,(u) to extract signal yields
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Comparison with FEWZ at NNLO fixed order
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Ratios of cross-sections provide more precise measurements
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Double ratios of cross-sections provide even more precise measurements
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The predictions deviate from the measurements




Forward-Backward asymmetry - AFB
(sin“G°" )

do B
dcos@*

A(1 + cos? 0*) + Bcos §* //

7/

0" is the polar angle of negatively charge lepton in the Collins-Soper frame.
Forward (backward) is defined by cos8™>0 (cos6'<0)
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AFB =

Ny — Np

Np + Np




Data: 19.7/fb at 8 TeV
Using both Z—ee and Z—pp final states
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Data: 4.8/fb at 7 TeV
Using both Z—ee and Z—pp final states
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Using x? fit using different templates (from PYTHIA),
the effective weak mixing angle is measured

LHCP 2016
M. Rangel
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JHEP11(2015)190

Data: 1/fb at 7 TeV and 2/fb at 8 TeV
Using only Z—pp final state in the forward region
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LHCP 2016 LHCb has the most precise measurement at LHC
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— LHCDb probes a unique coverage in n and low p_reach at LHC

— First measurements at 13 TeV presented
— Comprehensive set of precise measurements available for 7/8 TeV

— Most of measurement are in good agreement with theoretical
predictions and can be used to constrain PDFs or tunes

— Many other results not covered in this talk are available here
LHCDb Results

— More exciting 13 TeV results to come!

THANK YOU!

LHCP 2016
M. Rangel
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http://lhcb.web.cern.ch/lhcb/lhcb_page/physics_results/recent_lhcb_results/Default.html

Back up

LHCP 2016
M. Rangel
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LHCDb Integrated Luminosity pp collisions 2010-2012
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Data: 1/fb at 7 TeV

JHEP08(2015)039

Analysis: Ratios cancel many scale uncertainties (mainly theoretical)
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JHEP08(2015)039

Data: 1/fb at 7 TeV
Fiducial acceptance: 2.0<n(y)<4.3, p_(M)> 20 GeV

60<M(uu)/GeV<120 for Z
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LHCP 2016
M. Rangel
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Data: 2/fb at 8 TeV
Fiducial acceptance: 2.0<n(e)<4.5, p_(e)> 20 GeV, 60<M(ee)/GeV<120

Anal

ysis:

JHEP05(2015)109

Calorimeter information used to identify the electron
~90% purity — main background is electron mis-identification

LHCP 2016
M. Rangel
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Data: 2/fb at 8 TeV
Fiducial acceptance: 2.0<n(e)<4.5, p_(e)> 20 GeV, 60<M(ee)/GeV<120

Analysis:
Calorimeter information used to identify the electron
~90% purity — main background is electron mis-identification
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Data: 1/fb at 7 TeV

Fiducial acceptance: 2.0<n(M)<4.5, p_(M)> 20 GeV

Analysis:

+ Signal extracted with template fit of pT(U)

+ ~77% purity

JHEP12(2014)079

+ Cross-section and charge lepton asymmetry vs n(M)
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Lepton charge asymmetry probes PDF differences

Good agreement with NNLO predictions

M. Rangel
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Ratios of cross-sections provide more precise measurements

LHCP 2016
M. Rangel

Source Uncertainty [%)]
Ry+ Rw-z Rw-z Rwgz
Statistical 0.30  0.33 0.36  0.31
Purity 0.25  0.35 0.30  0.30
Tracking 0.05 0.22 0.24 0.23
Identification 0.01 0.11 0.11 0.11
Trigger 0.04  0.10 0.09  0.09
GEC 0.13 0.22 0.23 0.21
Selection 0.10 0.24 024 023
Acceptance and FSR 0.21  0.21 019  0.17
Systematic 0.37  0.59 0.56  0.54
Beam energy 0.14  0.15 029 0.21
Total 0.50  0.69 073  0.66

JHEPO01(2016)155
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