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» change in density of state / time delay
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e S-matrix approach to thermodynamics

Broad resonances Repulsive channels
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consistent treatment of both
attractive and repulsive forces
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particle in a box
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IN the presence of a scattering potential
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PHASE SHIFT AND DENSITY OF
STATES

Effect of repulsive
interaction:

pushing states from low k
to high k




PHASE SHIFT AND DENSITY OF
STATES

sum rule

(Levinson’s theorem)
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FORMULATION

from theory

or
from experiment

thermodynamics eff. spectral function

free gas + Interaction



dynamical statistical (thermal weight)
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e A resonance is MORE than a MASS and a WIDTH

| (770) ("] GRSt ra )

Massm = 775.26 + 0.25 MeV
Full width! = 149.1 + 0.8 MeV
| oo = 7.04+ 0.06 keV
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physical interpretation:

contribution from
correlated pi pi pair
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non-resonant piece dominates
the low Pr-spectrum
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Pl PI SCATTERING
(S-WAVE)
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K-N SYSTEM



« studying the system
by linear response

U= U B + pgQ + HsS
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taking derivative
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Coupled Channels partial wave calculator for KN scattering
by the Joint Physics Analysis Center (JPAC)

Version: September 1, 2015

Authors:

Cesar Fernandez-Ramirez (Jefferson Lah)

Igor V. Danilkin (Jefferson Lab)

Vincent Mathieu (Indiana University)

Adam P. Szczepaniak (Indiana University and Jefferson Lab)

Citation: Fernandez-Ramirez et al., arxiv:1510.07865 [hep-phl]

First version: Cesar Fernandez-Ramirez (Jefferson Lab)
This versian: 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 madify this code under your own respansability.
3 - This code is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

CNMERCHANTAR or 3 R d DAR J1 AR PURP(C

: 4 - No PhD students or postdacs were severely damaged during the development
- of this project.




e K-N system requires a coupled channel analysis
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e Exotics

o Virial expansion for dense(r) medium
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