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THE EISENSTEIN CONSTANT
BERNARD M. DWORK anp ALFRED J. VAN DER POORTEN
Introduction. Let f(X, Y) e Z[ X, Y] be of degree » in the variable ¥ and have

coefficients bounded by H. A remark of Eisenstein [Eis] points out that, if y is a
formal series

y=op+ oy X + o X*+
which satisfies f(X, y) = 0, then there are natural numbers a, and a so that
aoaia; (l =0,1...)

are algebraic integers. (See [Die], p. 327 fI. for an old-fashioned proof)} We assert
that the Eisenstein constant ¢ is bounded by c{(m)H?""*, where

e(n) = n"(2n — D, Ay,

=[] p<nt,

p<n

An = exp(1, + Y(n)),

=75

PSHP"I

logp <log2 + 0.5log? n,

log n]
n) = 2 |log p < 1.22n + 224 10g? n.
vin) p};‘n [log P EP g

(For this estimate for y see [Sh, p. 3897.) Thus,
c(n) < 4.8(8e*3n4+2.74lognel.ZZN)u.

The factor H*"~! appears for the following reason: Suppose we write the discrim-
inant R(f, fy) of f in the form

D(X)=XI(D0X“+D1X'PI+"'+D‘,), D, ,#0, Ded.
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