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Study of QCD Phase Diagram by Heavy Ion

Experiments and Lattie QCD Experiments

To explore the QCD phase struture, we must study QCD at �nite temperature

and density. A �rst-priniple alulation, lattie QCD, is expeted to provide

essential information, but it su�ers from the so-alled the sign problem. The

fundamental tool of lattie QCD is Monte Carlo simulation of a path integral,

but the measure is omplex at �nite hemial potential.

In order to avoid this problem, I propose a anonial approah, in whih

the grand partition funtion, Z(µ, T ), is expanded as a polynomial of the

fugaity, ξ = exp(µ/T ), where µ and T are hemial potential and temperature,

respetively: Z(µ, T ) =
∑

n Zn(T )ξ
n
, and Zn(T ) are the anonial partition

funtions.

Canonial partition funtions are related to the net baryon distribution,

whih are measured in high energy nulear reations, although the experimentally

measured quantity is the net-proton distribution. Nevertheless, the net-proton

multipliity may be a proxy of the net baryon distribution. Other observables,

suh as the net-harge �utuation and the net-strangeness �utuation, an be

measured both in nulear and lattie experiments.
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