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ON THE 2-DECOMPOSITION NUMBERS OF Sp(4,q)

DONALD L. WHITE

Let G be the finite symplectic group Sp(4,q), where ¢ is a power of an
odd prime p. In this note we provide the 2-decomposition numbers of G
(with some ambiguity in the principal block); that is, the multiplicities of the
characteristic 2 irreducible Brauer characters in the reduction modulo 2 of
the ordinary irreducible characters. It is hoped that explicit results such as
these and related results of Shamash [3] and Hiss [2] will yield some insight
into the general problem of determining the modular representations of finite
groups of Lie type in characteristics other than the defining characteristic of
the group.

The ordinary character table of G was computed by Srinivasan [4], and we
use the notation of that paper for the characters. The ordinary characters fall
naturally into indexed families corresponding to families of conjugacy classes.
Similarly, the 2-blocks of G fall into families corresponding to families of
classes of semisimple elements of odd order in the dual group G* of G. There
is a one-to-one correspondence between the individual blocks and classes of
these elements such that the decomposition matrix of each block is exactly
the same as that of the principal block of the dual of the centralizer in G* of
elements in the corresponding class.

The decomposition numbers are shown in the tables below. The details of
the distribution of characters into blocks appear in [5] and are omitted here
for simplicity. Instead, we indicate from which families the characters in a
given block are taken, and give the number of characters in the block from
each family.

The notation in the tables is as follows:

qg—1=2"m, g+1=2"m
where m and m' are odd integers,
d=n+n'

is the 2-part of g2 — 1, € = %1 is such that ¢ = ¢ (mod 4), and a = 1 +¢.
The entry labelled z in Table 4 is 1 if ¢ = 3, but in general is known only to
be an integer,

0<z<(¢g-1)/2.

The blocks of types b;,bs,bs,bs, and bs are exactly those with abelian
defect group (and, consistent with Brauer’s height conjecture, exactly those
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