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Introduction -

» The electromagnetic field surrounding a
charged, relativistic nucleus in Pb+Pb
collisions provides a flux of quasi-real
photons described by the equivalent
photon approximation (EPA).

» The collisions between these photons
and other nuclel (yA) and other co-
moving photons (yy) have been
measured In ultra-peripheral collisions.

» Recent theoretical developments predict
these results via QED interference
effects and a generalized EPA for
guantum mechanical systems.

» This measurement could help distinguish
between these mechanisms and search
for interactions with the nuclear medium.

- Methodology

Relevant Analysis Definitions
» Acoplanarity: Relative angular deflection
of the dimuon pair

a=1-—|Ap|/m

» Asymmetry: Transverse momentum
Imbalance of the dimuon pair

A = (pr, — pr,)/ (P, + Pr,)
» K,: Relative momentum deflection of the
dimuon pair
k| = (pr, + pr,)Im — Apl/2 = mapy

> d..... OQuadrature sum of muon impact
Opair _
parameters in transverse plane

dopair = \/d(%l T d(%z
» Signal region (z, Is longitudinal d):
a < 0.012,A<0.08
Aopair < 0.1mm, zgpq5 < 0.2 mm

Template Fits of the Background
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» Atemplate fit to dg,,;, IS used to extract
the heavy flavor muon background.

» The signal template Is built using two
possible sources:
» Monte Carlo simulation (Analysis default)

» Ultra-peripheral reference (Cross-check)
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» The normalized dimuon yields from yy o | | _ 3
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peripheral to central collisions.

» For lower-p: muon pairs, the pairs from
UPC events make up a larger fraction of
the total pairs.

pr Dependence of k, vs. a
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» The k, variable gives consistent results >

across muon p- ranges, while o does not.

» This behavior supports the use of k, as a
more natural descriptor of modifications to
the distribution with centrality.

Ay Dependence of k, >

» Deflection due to magnetic fields in the
QGP Is predicted to be highly dependent

on the dimuon rapidity difference. >
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» No dependence on Ay Is observed.
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» The most probable k, value is determined

via a shifted, symmetrized fit of the UPC
template.

» This peak is observed to shift significantly

from peripheral to central collisions.
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The most probable k, value increases to
36 = 1 (stat + syst) MeV in the 0-5%
centrality interval.

The shift Is O (by construction) for UPC
events and 19 £ 1 (stat + syst) MeV In the
most peripheral centrality interval,
demonstrating a statistically significant
trend.

Conclusions

The yield of dimuons produced via yy
scattering appears to increase slightly with
collision centrality.

With increased statistics, the a / k,
distributions demonstrate that dimuon
ylelds are suppressed at small a / k.

The most probable a / k, value varies with
centrality, where more central collisions
have larger most probable deflections.

The data qualitiatively matches recent
theoretical calculations, but more direct
comparisons are needed.
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