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Introduction

— Asymmetric collision system with rapidity boost
Proton fragmentation region
& positive rapidity values

— Measurements of electroweak bosons in proton-nucleus
collisions provide constraints for nuclear parton distribution

functions (nPDFs):

Fproton,A — RF(X; QZ) FFree proton(X’ QZ)

— Large uncertainties in nuclear modification factor RF(QZ, X)

— LHC allows measurements in the low x and high Q* region

—Z and W bosons are sensitive to (valence) q

quark and (sea) antiquark content of the

nucleus mainly in the Q*~ m*  and

/W

x ~ 10”° - 10" phase space region

oS

Rapidity differential cross section and
forward-backward asymmetry

Differential cross section shifted to center-of-mass frame
compared to pN —» Z - [l predictions from MCFM generator
set with and without nuclear

using

modification from EPS09 and DSSZ nuclear PDF sets
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Transverse momentum differential cross section

Differential cross section as a function of Z boson p_

compared to POWHEG+PYTHIA6
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Some differences at low p_similar to measurements in pp

collisions at 7 TeV
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Z bosons in pPb collisions
- Lepton cuts: p_> 20 GeV/cand |n

lab
— Quality requirements on leptons (no isolation)

— Dilepton invariant mass in [60 — 120] GeV/c?
— Low background
— 2183 dimuon and 1571 dielectron candidates

M(u*) [GeV/c?] M(e'e) [GeV/c?]
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Inclusive cross sectio

The inclusive Z boson production cross section in the
fiducial region (p_>20 GeV/c, |n_ |<2.4) in the muon channel

lab
70.1 £ 1.5 (stat) + 1.7 (sysk) £ 2.5 (lumi) nb
and in the electron channel
73.9 £ 1.9 (stat) + 2.8 (syst) £ 2.6 (lumi) nb

are consistent thus they are statistically combined.

|\

The fiducial cross section is measured to be
o) =71.3 £1.2(stat) £1.5(syst) £2.5(lumi) nb

Fiducial

that is consistent with scaled pp prediction
x A=70.4+3.5nb

pp NLO POWHEG

Acceptance corrected total cross section
o) = 138.1 £ 2.4 (stat.) £ 8.6 (syst.) £ 4.8 (lumi.) nb

pPb-Z- I

Conclusions

— At First approximation, the production cross section scales
with the number of binary nucleon-nucleon collisions

— Differential cross section results are statistically consistent
with NLO theory predictions with and without nuclear
modification of the PDFs

global fits of nuclear PDFs in a previously unexplored
region of phase space

> — The measurements set significant constraints for the

— Hinks of nuclear effects seen in pPb collision data but more
luminosity is needed to distinguish between nPDFs

CT10 CT10+EPS09 CT10+DSSZ
x*/NDF Probability x?/NDF Probability x*/NDF Probability

do/dyem 10.8/12 54% 7.4/12 83% 6.6/12 88%
Rep 7.3/5 20% 3.9/5 56% 34/5 64%

X* test with different (n)PDFs

Observable
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