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e / transverse momentum measurements at the LHC
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® DIS + Zpt fits
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Zpt measurements at the LHC - ATLAS 7 TeV

[ATLAS Collaboration, arXiv:1406.3360]
e Based on the 7 TeV dataset (4.7 fb)

ion eroe acoietesiz £
o / transverse momentum distribution, 5 oios +Zom  0sly< =
normalised to the fiducial cross- : 18:: by IE
< r oy LI | [ @) -
section. 5 . ; _ e mdlU.JHEI]IE“l _
o Three rapidity bins in the Z peak region: ok E
092 ATLAS \s=7 TeV;ILdt=4.7 o =
* 0.0 < yZ <1.0 095t —
1.0< yZ <2.0 pZ [GeV]
2.0<|yZ| <24 e
e Luminosity uncertainty cancels, D IDE IO ity in E
dominated by correlated systematic 5 104 E
uncertainties (~1%) up to pi~150 GeV B E
(not true for the last rapidity bin) gzz E
? 64(39) data pomts (pT > 30 GeV) g:z;— ATLAS \s=7 TeV;ILdt=4.7 i E
09— — el

1 10 102

pZ [GeV] % g
= L



Zpt measurements at the LHC - ATLAS 8 TeV

e Based on the 8 TeV dataset (20.3 fb7)

e Both absolute and normalised data

available with full correlation information

e Six lepton pair invariant mass bins:
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[ATLAS Collaboration, arXiv:1512.02192]
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Zpt measurements at the LHC - CMS 8 TeV

e Based on the 8 TeV dataset (19.7 fb")

e Both absolute and normalised data
available with full correlation information

e Five rapidity bins in the Z peak region:

* 0.0<|yz1<0.4
0.4 <|yz <0.8
0.8<|yzl<1.2
1.2<|yzl < 1.6
1.6 <|yz| <2.0

e Dominated by correlated systematic
uncertainties (~1%) up to pr~200 GeV

e 50(28) data points (pt > 30 GeV)

[CMS Collaboration, arXiv:1504.03511]
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Zpt@NNLO - Theoretical computation

® NNLO predictions for Z transverse momentum available thanks to the recent

computation of Z+jet at NNLO [Boughezal et al., arXiv:1512.01291

Gehrmann-De Ridder et al, arXiv:1605.04295
Gehrmann-De Ridder et al., arXivi610.01843]

® Renormalisation and factorisation scales set to
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Data/Theory comparison - ATLAS 7 TeV
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Data/Theory comparison - ATLAS 8 TeV
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Fitting framework

e Based on the NNPDF3.0 PDF determination framework
+ Charm is perturbatively generated
+ Heavy quark masses values match the Higgs XS WG values

# No inclusive jet data (NNLO Kinematic coverage
QCD corrections not available) -

105 4

e Additional statistical uncertainty
added to account for numerical
uncertainty (MC integration) in

10% -
] SEDDOEIOO0 0 0 0 0 WY NIVOWEY ®
V V V V WVWww v v 666 o6 o

NNLO predictions 3.
e HERA+Z pr fits to perform detailed 2
studies and decide on final setup ]
e Global fit with optimal settings 1°




HERA + Z pT 8 TeV data
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The case of Z pr 7 TeV data
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ZpT data in a global fit
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Recent developments: NNPDF3. 1

Kinematic coverage

e Extended dataset, in particular ¢ pos ‘
+ Top differential distributions nE f:
+ More inclusive jet data . «ﬁ:
+ ATLAS W/Z, full 7 TeV dataset Figh
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Conclusions

e Z transverse momentum measurements provide valuable constraints on
PDFs, in particular the gluon in the x range relevant for Higgs production in
gluon fusion

® Recent computation of NNLO QCD corrections to Z+jet allow consistent
inclusion of Z pr measurements in NNLO PDF determinations

® Recent ATLAS and CMS (8 TeV) measurements are in good agreement with
other data included in global PDF fits

® |nclusion of normalised measurements with cuts can be problematic if
corresponding covariance matrix is not publicly available

® High precision of measurements (extremely small statistical uncertainties)
require us to think about uncertainties on theoretical computations

e Use of low-prdata requires a lot of thinking about theoretical predictions and
their accuracy
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Electroweak corrections
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Uncertainties on theoretical predictions

® NNLO predictions for Z+jet are affected by non-negligible Monte Carlo
Integration uncertainties

® [The size of uncertainties can be

HERA + 8 TeV ZpT data fits
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