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Introduction

The scattering cross section is directly related to experimental observations
in  laboratories a n d  is  o n e  o f  th e  m ost im portant quantities in  scattering the-
ory . T here  are many works on the semi-classical analysis for scattering matrices
of 2-body system s. For example, such a  problem has been studied for scattering
amplitudes in the works [14, 18, 21] and for total scattering cross sections in the
works [7, 13, 16, 19, 20]. I n  t h e  p re se n t w o rk , w e  s tu d y  t h e  semi-classical
asymptotic behavior o f to ta l scattering cross sections w ith 2-body initial states
for 3-body system s. Such an initial state is of m ost practical interest. In fact,
for many-body scattering systems, k-body initial states w ith k  > 3  are  not easy
to realize through actual physical experim ents. There seem s to be only a  few
works on the analysis for scattering matrices of many-body system s. In  a  series
of works [3, 4, 5], the following properties of total scattering cross sections have
been studied in detail: (1) finiteness of total scattering cross sections; (2) continuity
a s  a  function of energy; (3) behavior at high and low  energies. The asymptotic
behavior in the semi-classical limit has not been discussed in detail in these works.

Throughout the entire discussion, the constant h, 0 < h  «  1, denotes a  small
param eter corresponding to th e  P la n c k  c o n s ta n t. W e require  severa l basic
notations and definitions in many-body scattering theory to define precisely the
total scattering cross section in question. We here state our main theorem some-
w hat loosely. The precise form ulation of the m ain result is given a s  Theorem
1.1 in section 1.

Consider a  system consisting of three particles moving in the 3-dimensional
space R 3  through real pair potentials V; k , 1 < j  <  k  < 3. W e  d en o te  b y  m , 1  <
j  3, the mass of the j-th particle and by r;  e R 3 i ts  position vector. A partition
of {1, 2, 3} into nonempty disjoint subsets is called a cluster decomposition. We
use the letter a or b to denote such a cluster decom position. The Jacobi coordi-
nates (y a , za ) e R 3  ' 2  associated with given 2-cluster decomposition a = {1, (j, k)}
with j  < k  are  defined as
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