
Azimuthal anisotropy in p+Pb and Pb+Pb interactions in the ATLAS experiment 
at the Large Hadron Collider. 
 
The Large Hadron Collider (LHC) has opened a new era in the research of the dense and hot matter 

produced in nuclear collisions at the highest energies. The first physic runs at the LHC with colliding 

lead-lead (Pb+Pb) and proton-lead (p+Pb) nuclei of nucleon-nucleon center of mass energy 2.76 TeV 

and 5 TeV, respectively, took place in 2010-2013. The LHC colliding energy of lead ions exceeds about 

14 times the energy available in Au + Au collisions at the RHIC accelerator in Brookhaven National 

Laboratory (BNL). Extremely interesting properties of the dense matter discovered at RHIC energies 

have now been confirmed in nuclear interactions at the LHC. In particular, it was found that at the 

much higher energy densities the quark-gluon plasma (QGP) behaves like a strongly coupled, nearly 

perfect liquid.  

The ATLAS experiment has a rich physics program of heavy ion collisions. New characteristics of 

nuclear interactions at the LHC energies and the unique properties of the ATLAS detector significantly 

broaden the range of studies of heavy ion interactions. In particular, the ATLAS has a multi-layer 

calorimeter of fine granulation which allows for precise measurement of jet quenching phenomenon 

in QGP, as well as a precise internal tracking detector used for charged particle measurements allows 

for detail study of the properties of multi-particle production in nuclear interactions. These detectors 

have full acceptance in azimuthal angle and cover a wide range of pseudorapidity (η). In particular, 

with this construction the ATLAS detector is a perfect tool for the measurement of the azimuthal 

anisotropy of produced particles, which in the nuclear collisions is one of the main signatures of 

strongly interacting quark-gluon plasma. 

The proposed dissertation topic concerns the measurement of azimuthal anisotropy in p+Pb and 

Pb+Pb interactions using various methods. The proposed subject is particularly interesting in the 

context of the forthcoming new physics run at the LHC (Run 2) during which heavy ions will be 

collided at about 2x higher energy. Physicists from Kraków actively take part in the measurement of 

azimuthal anisotropy in the ATLAS experiment. 
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