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I. In tro d u c tio n .

Given a polynom ial ring R  over a  f ie ld , w e  a r e  interested in  p r im e  ideals
.pc R  having th e  following property :
(A)

p = p ( f l )
 f o r  every positive integer n , where p(n) denotes t h e  n-th  symbolic

power of p, i. e. th e  p-primary component o f pn.
In  [5 , Theorem 1], Hochster proved that (A ) is equivalent to each o f  th e

following properties :

(B) gr,,(R ):= pn/pn-" ,  th e  associated graded r in g  o f  R  w ith  re sp ec t to  p,
n=0

is a domain.
(C )  T he  Rees r in g  R [T , pT - 1 ] ,  th e  subring o f  RN', T - ' ]  generated over R  by
th e  indeterminate T  an d  th e  elements aT - '  w ith  a Ep, is a  unique factorization
domain.

O n the other hand, Samuel had conjectured that a unique factorization domain
is a Cohen-M acaulay ring. Thus, it may be possible that (A ) o r (B ) implies the
Cohen-Macaulay property o f  gr,,(R ) because, by [6 , Theorem 4.11], th e  Cohen-
Macaulay property of g r ( R )  is equivalent to the Cohen-M acaulay property of
R[T, 1.17— '] .  I f  w e have a  p r im e  ideal p c R  with (A ) then we can construct
either a Cohen-Macaulay graded domain o r  a  counter-example to Samuel's con-
jecture.

Until now, beside some solitary examples, only two classes of prim e ideals
p with (A) in polynomial rings over a field have been known :
1) p is a  complete intersection prime (see, e. g., [5, (2.1)]).
2) p is generated by th e  r x r minors o f  a n  r X s  matrix o f  indetorminates, r s
(see [5, (2.2)], [14] o r  [2]).

By all known prim e ideals p with (A )  g r„(R ) is  a lw ays a  Choen-Macaulay
d o m a in . N o te  th a t Nagata had raised the question of whether th e  zero-graded
p a rt o f  a  positively graded Cohen-Macaulay ring i s  a Cohen-M acaulay ring [10,
Q uestion 3]. So  o n e  might also expect that (A )  implies th e  Cohen-Macaulay
property o f R/p, th e  zero-graded p a r t  o f  g rp (R ) . B u t, lik e  N agata's question
which was negatively answered i n  [1 0 ], that is not t r u e .  T h e  first counter-
example fo r that was shown by Hochster [5, (2.3)], and  an  another can be found


