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EW physics at LHCb
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Constrain ⁄#̅ $% PDFs
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Impact of LHCb 13TeV Z pseudo-data on the PDF
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! production cross-section - Strategy
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Systematic uncertainties
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! differential cross section: ! - "
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! differential cross section: "- #$ and %&∗
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! double differential cross-section
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! Integrated cross section

2022/3/16 10Warwick Seminar

170 180 190 200 210 220 230170 180 190 200 210 220 230

POWHEG+NNPDF3.1
POWHEG+CT18
ResBos+CT14HERA
FEWZ+CT14
FEWZ+NNPDF3.0
FEWZ+MMHT14
FEWZ+ABM12
LHCb 2015

 = 13 TeVs
-15.1 fb

LHCb

) [pb]-µ+µ®(Zs

Stat. Uncertainty

Syst. Uncertainty (w/o Lumi)

Total Uncertainty

• ����0�,���0��� �(����)�(�����	)��(
����)
��(������� 
Ø ���0���0�����
,���0��� �����,���0
���
,���0��0,��������
	 ���
1�������

���,��0�� �����
�����,��,�����,���,��,����������
���,���,�
Ø %��,������,���0
���
,���0��0,����,���,��,��������0������
���,���0��

[arXiv:2112.07458]

" ! → $%$& = ()*. , ± .. /, 0121. ± (. * 030. ± ,. ) 4567. �	

https://arxiv.org/abs/2112.07458


First measurement of the ! → #$#% angular 
coefficients in the forward region of && collisions 
at ' = 13 TeV [arXiv:2203.01602 ]

submitted to PRL

https://arxiv.org/abs/2203.01602


Motivation
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Collins-Soper frame
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Angular coefficients (!")
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Lam-Tung relation: !" = !$
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Bore-Mulders TMD PDF (!"#)
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Measurements from hadron colliders
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LHCb advantage
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High purity 
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Background subtraction 
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Angular coefficients extraction
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MC smearing 
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MC efficiency correction 
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Data and MC comparison
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Systematic uncertainties
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Various theoretical predictions
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! angular coefficient measurement - Boer-Mulders TMD
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50 − 75 GeV//#

https://arxiv.org/abs/2203.01602
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FSR correction
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https://arxiv.org/abs/2112.07458


Statistical correlation matrix
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Correlation matrices for efficiency uncertainty 
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Tracking efficiency
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Runs without a determined luminosity
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Remove LHC Fill
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Theoretical predictions used in cross-section measurement
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Measurement of forward ! boson production in 
proton-proton collisions at " = $% TeV

[arXiv:2112.07458]
submitted to JHEP

https://arxiv.org/abs/2112.07458

