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Introduction

We study the dynamics of strange pseudoscalar and vec-
tor mesons in hot and dense nuclear matter within a self-
consistent coupled-channel approach based on the meson-
baryon chiral Lagrangian. Our results set up the start-
ing point for implementations in microscopic transport ap-
proaches of heavy-ion collisions, particularly at the condi-
tions to be met in the future experiments at GSI/FAIR and
NICA@Dubna. Such developments are in progress, ex-
ploiting the successful collaboration between the transport
groups of Nantes and FIAS-Frankfurt.

K̄N interaction in hot and dense matter

In the K̄N sector we focus on the calculation of in-
medium (off-shell) transition rates for the most relevant bi-
nary reactions involved in strangeness production close to
threshold energies (e.g.̄KN → πΣ), with special attention
to the role of sub-threshold hyperon resonances (Λ(1405),
Λ(1115), Σ(1195) andΣ∗(1385)), isospin effects (e.g.̄Kp
vs K̄n, cf. Fig. 1) and the angular dependence of the scat-
tering amplitudes and cross sections (s andp waves are ac-
counted for). Together with the spectral function and the
nuclear optical potential of strange mesons and hyperons,
our results permit a systematic accounting of medium ef-
fects in theS = −1 sector regarding the production, prop-
agation and rescattering of light strange hadrons.

Figure 1: In-medium transition probabilityP for the elastic
K−p (left) andK−n (right) reactions. The peaks associ-
ated to theΛ(1115), Σ(1195) andΛ(1405) resonances are
clearly visible in the vacuum case.
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Strange vector mesons: K∗, K̄∗ and φ

We have also pursued recent theoretical developments
regarding the dynamics of strange vector mesons (K∗, K̄∗

andφ) in the nuclear medium, in connection with experi-
mental activity from heavy-ion collisions and nuclear pro-
duction reactions. Our work focuses on the extension to
finite temperatures of previous chiral hadronic models for
the vector meson selfenergy in dense matter (cf. Fig. 2),
where the key mechanisms for medium modification are:
(i) the excitation of strange baryon resonances in quasielas-
tic scattering (e.g.K̄∗N → K̄∗N ), which translates
into resonance-hole modes that mix with the vector-meson
quasiparticle peak; and (ii) the decay into hadronic modes
(e.g. K̄∗ → K̄π), where the daughter particles are also
dressed and low-energy modes are Bose-enhanced.

Figure 2: Temperature evolution of thēK∗(K∗) width – or
selfenergy – due tōK(K)π in-medium decays.
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