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Abstract

pion and kaon  mean free paths within a thermal hadronic background are
calculated using relativistic kinetic theory. Free cross sections are used which
include contributions from p,  K*,  A and heavier resonances. Given pion to
baryon ratios appropriate for the breakup stage of a 200. AGeV  relativistic-
heavy-ion collision, we find for temperatures less than 100 MeV,  kaons have a
shorter mean free path than pions, while for higher breakup temperatures the
reverse is true. Since breakup temperatures should be in the neighborhood of
100 MeV,  this suggests that kaon  interferometry samples the same emission
distribution as pion interferometry.

By measuring outgoing hadrons in a heavy-ion collision one can reconstruct a reaction’s
breakup stage. The momenta of outgoing particles can be measured directly and a space-
time picture of the last collisions may be constructed using the techniques of two-particle
interferometry [I]. Space-time information is especially useful. For instance, if the time
a reaction takes to proceed is much longer than 10  fm/c, it would signal a reduction in
pressure, inferring a first-order phase transition [2].

Unfortunately, such information regarding the reaction’s lifetime can be masked by the
presence of long-lived resonances (31,  particularly the w  which has a lifetime of 20 fm/c.
For this reason Padula and Gyulassy campaigned for two-kaon interferometry. The only
long-lived resonance responsible for a significant portion of kaons is the K’(892)  which has
a lifetime of 8 fm/c, smaller than characteristic times for crossing the reaction zone.

In this letter we study mean free paths of pions and kaons at temperatures and densities
characteristic of hadronic matter from the breakup stage of a relativistic heavy-ion collision
at CERN. We find that in this environment mean free paths are remarkably similar and
conclude that information from kaon interferometry describes the dissolution of the entire
system, as kaons should escape at the same time as pions which comprise the bulk of the
matter.
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