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Relativistic heavy ion collisions experiments are performed in Brookhaven National Laboratory to
investigate the novel form of matter called the “quark gluon plasma (QGP)” . The physics of the
QGP contains various aspects including deconfined nuclear matter, restoration of chiral symmetry
of QCD, the hottest matter on the Earth, and so on. First principle calculations base on lattice
QCD indicates the QGP appears above $T¥sim 160§ MeV

There are major two approaches to investigate the properties of the QGP: One is how the QGP
evolves during the reaction. The other one, on which the present study focuses, is to utilize hard
and rare probes such as high energy partons and heavy quarks to “diagnose” the QGP. The main
purpose of the present study is to extract information about the stopping power of the QGP through
a comparison of model calculations with experimental data.

We first formulated diffusion processes of heavy quarks in the hot medium, performed Langevin
simulation of these heavy particles in the QGP fluids, and compared the resulting spectra with
experimental data. The drag coefficient turns out to be ¥y =1-3 to obtain a reasonable agreement.
This value is comparable with a prediction from a strong coupling gauge theory and thus indicates
the QGP created in collisions is strongly interacting

We also performed a global fitting of existing data by combining the most advanced energy loss

model with the hydrodynamic simulations towards a reliable estimation of the stopping power in
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the QGP. We parameterized the stopping power as @ =2Ke and constrained a parameter A from the

fitting. We found A= 4.1%+0.6 which is significantly larger than a value expected in the weakly
coupled system, A= 1. This also indicates the QGP is strongly interacting system.




