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Abstract: A technique is presented which allows rapid calculation of multi-
particle Bose-Einstein interference to all orders for a finite system. This technique is
used to illustrate how multi-particle interference can enhance the emission of pions in
a heavy-ion collision. Corrections to multiplicity distributions, single-body spectra
and two-body correlations are demonstrated. The possibility of creating a pion laser
with the upcoming lead beam at CERN is discussed. The effects of symmetrization
regarding isospin fluctuations are demonstrated in the context of a simple model.
It is shown that these effects can play an important role in explaining anomalous
(CENTAURO) cosmic ray events.

Ultrarelativistic hadronic and nuclear collisions provide the environment for cre-
ating dozens and in some cases hundreds of pions. Pions are bosons. Their bosonic
nature should atfect the single-body spectrum. For example, the Planck  distribution
of b&k-body  radiation differs from the Boltzmann distribution. The two-body spec-
trum is also affected in that the emission of two-pions with small relative momentum
is enhanced, as is well documented with correlation measurements for both hadronic
and nuclear collisions. A laser is the most dramatic example of multi-particle sym-
metrization. The emission of bosons encourages the emission of more bosons, and if
the particle density is sufficiently high, all sources emit simultaneously in a coherent
fashion. Describing lasers requires understanding the full n-body symmetrization. We
present a solution to the n-body symmetrization problem, and discuss the conditions
for creating coherent behavior from incoherent sources.

For thermalized emission, multiparticle interference becomes important once the
mean particle separation approaches the thermal wavelength. This is the case for
high-multiplicity hadronic collisions and should be the case for relativistic heavy-ion
collisions with sufficient energy, projectile size and target size. Accounting for multi-
particle effects has proven difficult[l,  21.  The usual method is to ‘Monte Carlo’ events,
then calculate the symmetrization weight for the event by squaring the symmetrized
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