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We compute the suppression, angular, and rapidity distribution of single open heavy flavour and the momen-
tum, angular, and rapidity correlations for pairs of open heavy flavour at RHIC and LHC from an AdS/CFT-
based energy loss model. We quantitatively compare these strongly-coupled QGP predictions to the weakly-
coupled QGP predictions of Nahrgang et al., PRC90 (2014) [arXiv:1305.3823]. In the strong-coupling energy
loss model, we include both the mean energy loss and thermal fluctuations; in the weak-coupling energy
loss model, one set of predictions corresponds to the inclusion of purely collisional processes while the other
additionally incorporates radiative corrections.

When restricted to leading order production processes, we find that the strongly coupled correlations of high
transverse momentum pairs (>4GeV) are broadened less efficiently than the corresponding weak coupling
based correlations, while low transverse momentum pairs (1-4GeV) are broadened with similar efficiency, but
with an order of magnitude more particles ending up in this momentum class. The strong coupling momentum
correlations we compute account for initial correlations and reveal that the particle pairs suppressed from
initially high momenta to the low momentum domain do not suffice to explain the stark difference to the
weak coupling results in momentum correlations for 1-4GeV. From this, we conclude that heavy quark pairs
are more likely to stay correlated in momentum when propagating through a strongly coupled plasma than a
weakly coupled one.

When initialised at next-to-leading order (aMC@NLO matched to Herwig++), we observe significant addi-
tional broadening of azimuthal correlations, with the angular correlations of low momentum pairs (1-4GeV)
essentially washed. However, the momentum correlations remain even when NLO production mechanisms
are included. Thus, our conclusion for differences in momentum correlations with leading order production
processes should carry over to next-to-leading order production processes once comparable predictions for a
weakly-coupled QGP emerge.

Please confirm that you<br>have carefully read the<br>abstract submission in-
structions<br>under the menu item<br>"Call for Abstracts”<br><b>(Yes / No)</b>

Yes

Consideration for<br>student awards<br><b>Choose one option<br>from those
below.</b><br>N/A<br>Hons<br>MSc<br>PhD

MSc

Supervisor details<br><b>If not a student, type N/A.</b><br>Student abstract
submision<br>requires supervisor permission:<br>please give their name,<br>
institution and email address.



William Alexander Horowitz
University of Cape Town
wahorowitz@gmail.com

Primary authors: Mr HAMBROCK, Robert (University of Cape Town); Dr HOROWITZ, William (University
of Cape Town)

Presenter: Mr HAMBROCK, Robert (University of Cape Town)

Session Classification: Nuclear, Particle and Radiation Physics

Track Classification: Track B - Nuclear, Particle and Radiation Physics



