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Heavy flavor and quarkonia production is a powerful tool to study the properties of the Quark Gluon Plasma
(QGP). Heavy quarks lose their energies via final state interactions in the QGP. The magnitude of the energy
losses is expected to depend on their mass. The elliptic flow of charm and bottom also provide a medium
coupling of heavy flavor with the QGP. The suppressions of quarkonia production is a clear signal of the final
state effect in QGP. The comparison of the nuclear modification in p/d+A and A+A enables to disentangle the
cold nuclear effect and hot QGP effect. PHENIX measured the nuclear modification of the open heavy flavor
and quarkonia production in small and large collision system with mid- and forward rapidity.

In this talk, the latest results of heavy flavor and quarkonia production in different collision systems are
presented, and thier nuclear modifications as function of transverse momentum, centrality, and rapidity are
discussed.
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