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Introduction

e | HC energies allow first measurements of Z and W
bosons in heavy ion collisions

e Electroweak bosons are essentially not modified by the
QCD medium

- Check the binary scaling hypothesis
- Serve as a reference to modified processes (jets...)
- Constrain nuclear parton distribution functions (nPDFs)

e CMS results on Z boson production

- 2010 PbPb data, muon channel: PRL 106 (2011) 212301

- 2011 PbPb data and 2013 pp data, including muon and electron
channel: CMS-PAS-HIN-13-004

- 2013 pPb data, muon channel: CMS-PAS-HIN-14-003
e W boson production was presented by Emilien Chapon
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Muon reconstruction
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""" Photon

through CMS

e Global muons reconstructed with information from inner
tracker and muon stations

o 1-2% resolution up to muon p_~ 100 GeV/c
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Electron reconstruction
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Electron candidate Is a
supercluster matched to
an inner track

Dedicated outside-Iin
tracking to take into
account radiation

Resolution I1s 1-2% for
high p_(~45 GeV/c)

electrons
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Z bosons in PbPb and pp @ 2.76 TeV

CMS.» CMS Experiment at LHC, CERN
~"» Data recorded: Tue Nov 9 23:51:56 2010 CEST
o Run/Event: 150590 / 776435
= Lumi section: 183

'Muon 0, pt: 29.7 GeV |

Muon 1, pt: 33.8 GeV/|
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Z bosons in PbPb and pp @ 2.76 TeV
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http://cds.cern.ch/record/1564677

Z bosons in PbPb and pp @ 2.76 TeV
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e Muon and electron results agree CMS-PAS-HIN-13-004

o RAA consistent with 1

e Scaling with number of binary collisions confirmed

o Possible nuclear effects on the p_or rapidity spectrum are
within the uncertainties of the measurement
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Z bosons in pPb @ 5.02 TeV

CMS Experiment al the LHC, CERN

Data recorded: 2013-Jan-21 02:28:16 352602 GMT(20:258:16 CDT)

Fun / Event: 210534 [ 85950186 \

) EBE S righes rerwd. eprernchisgy
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Nuclear parton distribution functions

J.Phys. G39 (2012) 015010
L IR B RLL LD L LU L B

e Nuclear PDF parametrizations [ " k
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pPb collisions @ LHC

® Data takl ng In 20 13 CMS Integrated Luminosity, pPb, 2013, Vs = 5.02 TeV/nucleon

Data included from 2013-01-20 14:08 to 2013-02-10 05:05 UTC

IS
o

@ \ViS | I LHC Delivered: 36.14 nb™!
)\ [ CMS Recorded: 35.50 nb '

e |[ntegrated luminosity

- 34.6 £ 1.2 nb™ (certified)
- Calibrated by Van der Meer scans =z 20

=
(6]
T

e 5.02 TeV center-of-mass
energy per nucleon pair

- 4 TeV proton + 1.58 ATeV Pb
Date (UTC)
- Rapidity boost of Ay = (-)0.465
e Data taking with both beam direction settings

=
o
T

6]
T

Total Integrated Luminosity (nb !)

e Results presented with proton fragmentation (forward)
region probed at positive values of rapidity

» -« “
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Z bosons in pPb @ 5.02 TeV

e Dimuon Invariant mass in
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CMS-PAS-HIN-14-003
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http://cds.cern.ch/record/1703012

Z bosons in pPb @ 5.02 TeV

e |nclusive Z production cross section in pPb collisions
e Compared to NLO POWHEG calculation scaled by A=208

Measured
o(ElPs = Z =) o + stat. + syst. * lumi. g X A
Full phase space 134.4+£29+7.1x£4.7nb 134+ 7 nb
-25<y <15 94.1+21+24+33nb 94.0 + 4.7 nb

e Restricted rapidity range to reduce uncertainties on the
acceptance correction

¢ | Results consistent with o™ x A
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Z bosons in pPb @ 5.02 TeV
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e do/dy shifted to center-of-mass frame
e Uncertainties dominated by statistical uncertainties

e Consistent with scaled pp predictions CMS-PAS-HIN-14-003
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Z bosons in pPb @ 5.02 TeV

the forward and backward
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Z bosons in pPb @ 5.02 TeV

e [orward-backward ratio
expected to be more

e 16— T
sensitive to nuclear effects 5  © cus reiminay :
E 141 pPb yfs, = 5.02 TeV L, = 34.6 nb™ B
(&) i |
FB — ~ E
_ S -
e Without nuclear effects “ sl -
should be 1 ouf o -
b crueMeTwosN orersoo sz
e Hint of nuclear effects 020 MCFMAMSTWORNLOWDSSZ Nt
visible N N R B
0 0.5 1 1.5 2
e |arge uncertainties both 1Y
on data and nuclear PDF
central predictions CMS-PAS-HIN-14-003
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Z bosons in pPb @ 5.02 TeV
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Z bosons in pPb @ 5.02 TeV
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e At first order, Z boson production scales with the number
of binary collisions in both pPb and PbPb collisions

o RAA In the muon and the electron channel does not show

large deviations from unity

e Cross section measured in pPb collisions set constraints
on the global fits of nuclear parton distribution functions In
a previously unexplored region of phase space

e Hints of nuclear effects seen but more luminosity is
needed to distinguish between nPDFs

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIN

>, Anna Julia Zsigmond 18 Hot Quarks 2014, Las Negras % FOF.



https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIN

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

