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| attice Result 7

Lattice QCD

+ Continuum Field Theory = Discretized
- Path Integral = Evaluated by Monte Carlo method

So far, Most Calculations: 7' 0, p =0

Even T'# 0 and p = 0,
the order of phase transition: not conclusive yet!

- Cross Over: Kogut-Susskind Fermion (Columbia group, 1991)
- 1st Order: Wilson Fermion (Tsukuba group, 1996)

— Need to go to Larger and Finer Lattice
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Figure 4. A plot of the entropy density as a function of 8 = 6/g° for two flavors with
my4a = 0.025, where no first order transition occurs. The rapid jump in entropy secn
here occurs within a £ interval of less than 0.02 which corrcsponds to an interval in

temperature of leas thar = 100V,
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Fig.1. Compilation of freezeout points from SIS to SPS energies. Filled
symbols: chemical freeze-out points from hadron abundances. Open symbols:
thermal freeze-out points from momentum spectra and two-particle correls-
tions. (For each system, chemical and thermal freeze-out were assumed to
occur at the same value pgp/T.) The chemical fresze-out point from e¥e™
collisions [ 1] has been included while those from pp and pf collisions [ 2] were
omitted for clarity. (Generalization of the figure presented by Braun-Munzinger
and Metag to whom [ am grateful for help.)
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However, the basic idea of QCDSR is MATCHING.,

It's not a mass formula theory !
Matching of II{%.,,
R 0 ita —-iqx - - 4
M (g .q) =i [ e (Rjr(z)jr (z))rjud @

at ¢ — —oc (OPE) and ¢ > 0 (Spectral Function).

For simplicity, let ¢= 0 and T'(I") = u(v).

Suppose OPE gives

Then, Sum Rules are satisfied, e.g,

" Co
2 e mn
[n plw)w* " dw? = =5 13[,"'[ + (—1)"Chia

(Finite Energy SR)

Sum Rules must be checked also for Spectral Functions

obtained in Effective Model Approaches. (Ko and M.A., 1993)
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o How can we circumvent this difficulty?

. x2-fitting

— need to assume the form of A(w)
(1-pole, 2-poles, 1-pole+ continuum...etc.)

— many degrees of freedom = many solutions
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—> We need a New Approach!
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e Maximum Entropy Method (MEM)

— has been successfully applied for analysis of spin systems,

Image reconstruction in crystallography, astrophysics, ...etc.

MEM is

i) a method to infer the most statistically probable A(w)

given data.

i) used only after data (average, variance, ...etc.) are given.

not used to predict the form of A(w) ...etc..

iii) not a method that maximizes (Shannon-Jaynes) entropy.
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Spectral Function p(w) = A(w)/
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