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e S-matrix approach to thermodynamics
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e Ground states Tr, K, P, wn o
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e studying the system
by linear response

= pupb + ue + psS
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e Baryon sector
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» taking derivative
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QCD Phase Diagram

QGP:
quarks and gluons
are deconfined.

Hadronic phase:
quarks are confined
and massive.
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QCD Phase Diagram
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e flavor content of hadrons in individual sectors

-> the case of missing strange baryons

» Question the assumption of HRG treatment for
resonances:

-> non-interacting and point-like.
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see also Michael Doering

and Jose R. Pelaez

S-MATRIX APPROACH



+ repulsive forces

consistent treatment of both
attractive and repulsive forces




particle in a box

with an obstacle

| density of states
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FORMULATION

from theory
Npt L@CD

or
from experiment

thermodynamics eff. spectral function

free gas + interaction
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e A resonance is MORE than a MASS and a WIDTH

Mass m = 775.26 4+ 0.25 MeV
Full width I = 149.1 + 0.8 MeV
[ ce = 7.04 £+ 0.06 keV
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e N*:1535(511), 1440 (P11), 1520 (D13) ...
A : 1232 (P33), 1620 (S31) ...

« Repulsive forces between pions and nucleons

e BQ-correlation: S = -1 hyperons are excluded!
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CURRENT STATUS



e Mmesonic
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STRANGE BARYONS
KN, PI LAMBDA, Pl SIGMA ...



Coupled Channels partial wave calculator for KN scattering
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e K-N system requires a coupled channel analysis
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