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The vector bosons W and Z are excellent probes of the initial state in heavy-ion physics; due to their large masses, their production cross section can be
precisely calculated with perturbative quantum chromodynamics (pQCD) up to next-to-next-to-leading order (NNLO) [1]. Their production
occurs through Drell-Yan like processes of quark-antiquark annihilation [2]. For the computation, parton distribution functions (PDFs) are used. It has
been demonstrated that the PDFs of nuclel are not simply the weighted sum of the proton and neutron PDFs that form it. In order to properly compute
the W and Z cross sections, nuclear modifications of the PDFs (hPDFs) are needed [3]. Due to lack of data, uncertainties on the nPDFs are large.
Measurements of electroweak bosons in heavy-ion collisions can help to constrain the nPDFs, which will allow for more accurate predictions of

other cross sections.

2. ALICE muon spectrometer
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Absorber system: Stop i, Kand low momentum
Dipole magnet: Integrated field strength of 3 Tm
Muon tracking chambers: Reconstruct charged
particle tracks

Muon trigger chambers: Trigger decision for
muon events and muon identification

VO: Trigger for minimum bias (MB) events, reject
beam-gas events, determine event centrality

4. Results

3. Analysis procedure
Data selection

Data taken from Pb-Pb collisions in 2015 and 2018 at \/SNN= 5.02 TeV.

Event selection: opposite-charge dimuon trigger, 0-90% centrality class
Track selection: -4 < n <-2.5,2°<6_ < 10° matching trigger-tracker tracks, p, > 20 GeV/c

Dimuon selection: 2.5 < y < 4, two muons of opposite charge

—~ 45
Signal extraction RS
» Pair all opposite-sign muons >
 Compute invariant mass spectrum O 35
- Mass cut 60 <m < 120 GeV/c? 0
N 30
Details £ 25
» Background subtraction: like-sign pairs 3 g
 Correct for reconstruction and selection £
efficiency of detector = 15
* Convert number of dimuon-triggered % 10
events to number of minimum bias %" -

events
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A 3.40 deviation is seen between the data and ‘free’ PDF (no 0 50 100 150 200 250 300 350 400 450

nuclear modifications). In order to properly describe the cross section,

nuclear modifications [4-7] are needed.

5. Summary
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- The production of Z bosons in Pb-Pb collisions at Vs ,= 5.02 TeV has been presented.

* The results are compared with theoretical predictions, both with and without nuclear modifications.
* In the integrated yield, a 3.40 deviation Is seen between the data and free PDF model

* The models that include nuclear modifications agree with the data
* The differential yields, both versus centrality and rapidity will help constrain nPDFs.

pan>

6. References

The discrepancy
between data and
free PDFs grows
with increasing
rapidity. The data
IS better described
by the model that
Includes nuclear
modifications. The
differential
measurements can
help to constrain
NPDFs.

Free PDFs tend to
overestimate the
data, especially In
central collisions

[1] S. Catani et al., Phys.Rev.Lett. 103 (2009) 082001
[2] S. D. Drell et al., Phys.Rev.Lett. 25 (1970) 316-320
[3] H. Paukkunen, PoS Hard Probes 2018 (2018) 014

[4] S.| Dulat et al., Phys. Rev.

D 93, 033006

[5] I. Helenius et al., JHEP 1207 (2012) 073

[6] D.B. Clark et al., PoS DIS2

019 (2019) 024

[7] K. ]J. Eskola et al., Eur.Phys.]. C77 (2017) no.3, 163


mailto:aziz@ipno.in2p3.fr

	Slide 1

