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Introduction

L e t X  b e  a  locally com pact space which satisfies the  second  countable
a x io m . Any locally finite subset of X  is called a configuration in X , th a t is  a
subset y c  X  such that y n K  is finite for any compact set K  c  X .  Let us denote
by .61„ the  space of all infinite and  by  B x  t h e  space o f all finite configurations
in X, and set T x := rl u B .  We introduce a  measurable structure W on T x  such
tha t ce is  a  m inim al a-algebra w ith w hich all th e  functions, Y ET x —>ly  nB leR
are measurable, where B  runs through all the Borel sets in X  and ly n ill is  the
num ber of the set y n B .  I t  is  k n o w n  th a t  (T i , ( e )  i s  a  s ta n d a rd  space (See,
theorem 1.2 in [3]) and hence any probability measure y on (Tx , W) is decomposed
into conditional probability measures with resect to any sub-a-field of W . The
subject o f  th is paper a re  tw o k inds o f  measures o n  (Tx , W ) with well known
properties a n d  their ergodic decom positions. T h e  first one  i s  a D iffo X-quasi-
inva rian t p robab ility  m easu re  /2 , w here  X  is a  connected  para-compact
Cm-manifold and Diffo X := {010 : diffeomorphism on X  with compact support}.
In 1975, Vershick-Gel'fand-Graev introduced elem entary representations U ,
generated by these ,i's and discussed fully their interesting properties in  [5 ] .  In
particular they showed that Um is irreducible if and  only if  y  is ergodic. Thus
our subject correspondes to  an irreducible decomposition of U . It w ill be  show n
in section 1 tha t an ergodic decomposition of Diff0 X-quasi-invariant probability
measure is actually possible.
The second one is  a  consideration of G ibbs measures ,u having been discussed
in  great detail in  statistical m echanics. A n ergodic decomposition o f  such 12
relative to  the tail-a-field leads u s  to  a  remarkable fact that there exist typical
extremal measures which are regarded as a  base on a convex set formed by such
y's. T h e s e  contents will be discussed in  s e c t io n  2 . In  b o th  of section 1 and
section 2, we denote a  a-finite non atomic Borel measure on X  by m . The direct
p ro d u c t m " o f  n  c o p ie s  o f  m  is n a tu ra lly  r e g a rd e d  a s  a  m easure  on
5(:= {(x,,•••,x„)e X " x i 0  x ;  f o r  a ll i a n d  thus an im age measure p m "  is
obtained by the natural map p„: (x,, • • , x„)eïn.-4 fx•••,xnleBnx:= {Y ErxIlY 1= n} .
W e denote it by
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