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e Ground states JiE K, P, N

e Resonance formation dominates thermodynamics

« Resonances treated as point-like particles
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e Baryon sector
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e studying the system
by linear response
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COMPOSITION OF HADRONS

At 0.18 GeV
80% Mesons
20% Baryons




COMPOSITION OF HADRONS
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» unconfirmed light resonances in the strange sector

K5(800) IUP) = o)

OMITTED FROM SUMMARY TABLE

Needs confirmation. See the mini-review on scalar mesons under
fy(500) (see the index for the page number).

and friends... | K(1460)0-, K(1580) 2-, Sigma(1480) ?-
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« The K meson has the right mass range.

e But it also has a broad width!

e Question the assumption of HRG treatment for
resonances: non-interacting and point-like.

WHAT IS THE EFFECT OF RESONANCE'S
WIDTH ON THERMODYNAMICS?
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S-MATRIX APPROACH

» from phase shift to thermodynamics
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I=3/2 REPULSIVE CHANNEL
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 HRG systematically overestimates the interaction
contribution to strangeness fluctuation.

e S-matrix approach — a consistent treatment for
low-mass, broad resonances.
resonant + non-resonant contribution
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BACKUP SLIDES



e refit the Hagedorn spectrum
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e Width => particle can decay =>
existence of an imaginary part in the self energy
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e Width comes from interactions.

e illustration:
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WIDTH AND PHASE SHIFT




 Field theory knows about the kinematics and
phase space

e Width arises from interaction

 Angular momentum dependence o k%!
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Green’s function (QFT)

Scattering theory




DECOMPOSITION OF PHASE
SHIFT IN CHIRAL MODELS



180

160

140

120

100

30

60

40

20

|

Astonet al. —m
Estabrooks et al. —@—
Total

kappa ==

Ko(1430) w1
-1 x BG




e Linear sigma model
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 NJL description

direct term

box diagram

negative scattering
length -> B.G.?




