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Heavy lon Collisions and Bosons

Primary goal of HI physics (AA, pA): Understand hot and dense matter

For example:

- J/W suppression as a sign for deconfined matter formation (colour screening)

- Large anisotropy of non-central elliptic flow: fluid model of QGP

- Large transverse momenta to understand jet quenching mechanism etc

However:
vV, W, Z should not be affected by the QGP
- To be investigated experimentally

- Asin pp, W and Z should constrain PDFs
(J/U is dominantly gg produced but W,Z is qq )

Shadowing effects in acceptance range of LHC:
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Figure 11: ATLAS event display showing Z — ee candidate. FCal ) Et= 1.58 TeV(10-20% Centrality),
Mee = 92.2GeV, pZ= 4.8 GeV, y*=-0.2.

Tracks with p; > 1 GeV
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Day in 2011
v(e), 1, jets minbias, UPC
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prompt photons
for detailed studies
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Larger combinatorial background than in
pp, but clear W signal in Pb-Pb collisions

Observation of W
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Background shape:

from cc and bb > p decays in pp



W Results
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Elliptic Flow of Z
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Photon Observation

Isolation, double sideband method to remove jet contribution, D/MC € corrections..
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Photon Results

Prompt photon p;in extended range. Binary scaling of prompt photon production
Rather independent of centrality.
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Summary

W+* and Z,y have been observed in lead-lead collisions with ATLAS
based on data taken in 2010, with 0.005nb™1, and 2011, with 0.15nb™

Their properties, within the uncertainties (mainly stat y,W and syst Z),
can be reproduced with JETPHOX and PYTHIA, based on pp at 2.76 TeV.

The charge asymmetry in W = Iv is found to be consistent with zero.

Binary scaling, the absence of suppression effects and a zero elliptic
flow (measured for the Z) are consistent with the W,Z bosons to not
be affected by the hot, dense state.

One can therefore expect that W and Z measurements in Hl at the LHC
will become useful to unfold nuclear effects in the parton distributions.
W,Z + jets will become interesting testing ground for QCD in Hl.




