


SHELL MODEL: CHAOS, COMPLEXITY, TAERMALIZATION

VIAmir  ZELEVINSKY, B. Abzx  BROWN
Department of Phvaicr and A&vnomy  and

National Supsnwnducting Cp&nm Latomtorq,
Ead  Laming, MI &SW  USA

Mihsi HOROI
Phyricr Depwtmant,  Cenhni Michigan Vniuerritp,

Mount  Pkaant,  MI 48859  VS.4

1 Introduction

Although the number  of publicatiolu  devoted to quantum cbsos  inc-  ex-
ponentially,  sea  for -ple1~a~s~4~6~a~T~  and references therein, with the rate
which exceeda  tbe rate for the entire  volume of MientiRc  publicationa  by a
factor 4, one of the main physical  quationa  rem&a unanswe~  What is  the
role of chaotic dynamica  in actual  many-body quantum systems with strong
interaction between  the conatituenta?

We will not dkcus~  hem the formal problema  of the rigorous  definition
of quantum  chaos.  We jurt  mention in this  connection that, contrary to the
widely accepted viewpoint that  quantum chaos exists  only IU a shadow of clss
sisal  &&city,  the situation seema  to be oppmite:  classical  cbsol is  a transient
phenomenon sppeciflc  for the ahott  wavelength lit.  After some time which
in reality can be very long, quantum spreadiig  prevails over the divergence
of semiclwicd  trsjectoria. However this theoretical statement doea not fs-
cilitate  the read  problem of addraing  the physical quation of the preceding
pamgraph.  It can be done oa by the an+ii  of specific realiitic  sy&ms.

Such an analyst frqumtly  has two limitations. First,  it ia carried out
for the aimplat sy&ma with a small  number of degreea of freedom. The
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