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Missing Strange Resonances
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- Possible resolution: K∗0 (800) a.k.a. κ

-Caution! κ has a broad width.

Effects of Width on Thermodynamic Observables

S-matrix approach and Thermodynamics

1.) Empirical Kπ phase shifts as input.

2.) Effective weight function B:

B(M) = 2
d

dM
δ(M)

generalizes the Breit-Wigner form

−→ 2M
2MγBW

(M 2 −M 2
0 )2 + M 2γ2

BW

.

3.) Interaction contribution to the thermodynamic potential

ΩB
int ≈ 2TV

∫ ∞

mth

dM

2π

∫
d3p

(2π)3
B(M)

×
{

ln[1− e−β(
√
p2+M 2+µS)]

+ ln[1− e−β(
√
p2+M 2−µS)]

}
.

Kπ S-wave Phase Shift
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Fitting the empirical
data

δ
1/2
0 = δκ + δK∗0 + δBG

δres(s) = tan−1(
−
√
s γ(s)

s−M 2
0

)

γ(s) =
α

2
θ[s−m2

th]
PCM(s)

s
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δBG(s) = −rcPCM(s)

δ
3/2
0 = δBG

Scattering Length

d

ds
δI0 ≈ aI0P

′
CM(s→ m2

th)

Results

(A) Breit-Wigner VS B[M ]
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(B) Influence of the κ Channel
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(C) Effect of I = 3/2 Kπ scattering
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B = BI=1/2 + 2BI=3/2

BI = 2
d

dM
δI(M),

Summary and Conclusions

HRG systematically overestimates the interaction contribution to strangeness
fluctuation.

A consistent treatment for low-mass broad resonances is required:
S-matrix approach: resonant + non-resonant contributions
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