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Abstract QCD phase diagram

Specific heat iIs a thermodynamic quantity that characterizes the equation of state of the system. For a
system undergoing phase transition, the specific heat, C,, iIs expected to diverge at the critical point.
Temperature fluctuation of the system provides an estimation of C,,. The specific heat can be extracted
from event-by-event temperature fluctuation. Thus the variation of thermal fluctuations with temperature
can be effectively used to probe the QCD phase transition and QCD critical point.

In this poster,we will present the energy dependence of specific heat and temperature fluctuations of
the QCD matter created in Au+Au collisions at\/syy = 5,7,17.3,39,62.4,200GeV from AMPT model
calculations.

The transition to QGP changes from a crossover to a first order results in the existence of a critical point
(circle) in the QCD phase diagram. Calculation expects that the critical point exists in the range 250 <
ug <450 MeV .
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The effective temperature of the system , T, ¢ , Is obtained from this equation.
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Results
The distribution of temperature is assumed to be: .
; P The energy dependence of specific heat :
P(T) — A e—C(AT/T) [2]
Ais the normalization parameter , C Is heat capacity. ,
The specific heat is obtained as the heat capacity per number of particles (N) as (C,= C/N) within the 8 —@— STAR Au+Au 0-5% - _& AMPT,charge
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High order cumulants describe the shape of distribution and quantify fluctuations. We use it to I 2003
characterize the fluctuations of temperature. The cumulants of event-by-event temperature distributions Tr 0 02:_
can be expressed in terms of moments with the following relations:314[5] 0.002 Tr
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where u, = ((6N)").
The T,s¢ distributions are nicely described by using the gamma distribution:

xa—1 -x/B
flx) = x> 0(a, > 0),

e

F'(a)p®
The mean (u) and standard deviation (o) of the distribution are related to the fit parameters(a and ) by
u=ap and g% = af?.
Then we can obtain that:
Uz = 2af? , uy, = 6a(a + 2)p* us = (20a? + 24a)p°,......
So = 26,k0? = 6.

Summary

We studied temperature fluctuations and the specific heat capacity in Au+Au collisions at /syy = 7 - 200
GeV in AMPT model. Cy result shows good agreement with data at high energy but much lower than
data at low energy. Both €}, and higher order cumulants of the temperature fluctuations show monotonic
distributions, which is expected that there is no phase transition critical point in the AMPT model. This
provides a good reference for comparison with experimental data to search for the signal of critical point
In the QCD phase diagram.
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