THERMAL HADRON YIELDS FROM
A COUPLED-CHANNEL ANALYSIS
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S-MATRIX FORMULATION OF
STATISTICAL MECHANICS
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KEY RESULTS
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S-matrix VS HRG

ALICE proton yield
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S-matrix: A yield composition (%)

S-matrix: proton yield composition (%)
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more lambdas
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muB=0 @T=155MeV

- LHC conditions = pion rich: p = pbar; (m)/{(p) = 15
Need to Take Pions Seriously!
NN Is heavily (Boltzmann) suppressed compared to

pI N

- How to Include a resonance?

- Why it is NOT a Breit-Wigner?

- |In-medium Effects from S-matrix



HOW TO RELATE PHASE SHIFTS
TO THERMODYNAMICS?

\.l

thermo-statistical dynamical

~N T

|

single channel, elastic

% ImTr In S

Lol blec nNel proopiemn

\.'Uu.’./.‘\,u i s i 'p./-‘\./-s./-\...‘.‘.
a0l ‘/f"f /f“f'* vNe /" h/‘/\‘ f“/ =) /‘,’“/ A'L
AUt (COUPICU) Clidiinic Z

channels




SINGLE CHANNEL ->
MULTI-CHANNEL
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JPAC, PRD Q3 034 G0 A0 LG

Coupled Channels partial wave calculator for KN scattering
by the Joint Physics Analysis Center (JPAC)
Version: September 1, 2015

Authors:
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This versiaon: Cesar Fernandez-Ramirez (Jefferson Lab)

Contact: cefera@gmail.com (Cesar Fernandez-Ramirez)

Disclaimers:

1 - This code follows the 'garbage in, garbage out' philosphy. If your
parameters do not make sense, the output will not make sense either.

2 - You can use, share and modify this code under your own respansability.
3 - This code 1is d1str1buted in the hope that it will be useful,

4 - No PhD students or postdacs were severely damaged during the development
of this project.
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A yield: S-matrix to HRG (with width)

A: SMAT to HRG
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IN-MEDIUM EFFECTS
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to rho or not to rho?

PHYSICS OF B that’s out of the question!

resonance’s picture:
B(E) =A,(E)+ AA

scattering picture:
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@ A(s) @ T=155 MeV
— — — 0S approx




Pion spectral function
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Proton spectral function
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- Scattering and Thermodynamics
bulk
thermal production

- BVSA

resonance, R-sheets, virtual states
- In-medium & N>2-body prototype
- HIC phenols: invar. mass spec. & femto

- Virial expansion approach to dense(r) matter
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