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§ 1 .  Introduction

Let G be a compact, connected, simply connected, simple Lie group and g its
Lie a lgeb ra . Let X <n> be the n-connected cover of the space X .  Since n3 (G) ---- , ' Z
is the first non-trivial homotopy, there is an S 1 -fibration

S 1 —› S2G<2> QG.

(N otice that som etim es o n e  likes  to  w rite  S2G<3> = Q(G<3>) instead o f  our
g2G<2> = (QG)<2>.) The hom otopy type of the K ac-M oody group St(g ( 1 ) ) is
QG<2> x G .  (See  [10] a n d  [1 1 ] .)  Since th e  homology o f  G  is  know n  and
1-1 (QG<2>; Z) is finitely generated, we have only to determine 1-1,(52G<2>; Z p ) )
for all prime p  to determine 14($1(g ( 1 ) ); Z).

The homology of G has non trivial p-torsions if and only if (G, p) is one of the
following:

(Spin(n), 2) n 7, (E 6 , 2), (E6 , 3)

(E 7 , 2), (E,, 3), (E8 , 2), (E 8 , 3), (E 8 , 5),

(F4 , 2), (F 4 , 3) and (G 2 , 2).

In  [1 4 ], we computed I--1,(QG<2); Zw )  fo r  such (G, p ) except (Spin (n), 2 )  and
(E6 , 2).

The purpose of this paper is to determine it for the groups whose homology
has no p-torsion. The m ajor problem in the above case is that it is very difficult
to  c o m p u te  th e  G y s in  sequence o f  Z p r coefficients d irec tly . T o  avo id  th is
problem, we consider the Bockstein spectral sequence of the Gysin sequence. By
using the Serre spectral sequence associated with S2G<2>  Q G  C P ',  we can
prove that the first non trivial p-torsion of 11,(S2G<2>; Z09)) is order p for all G.
(See Theorem 3.1.) This fact becomes the "seed" of our computation of the above
Bockstein spectral sequence and also gives the result for (E 6 , 2).

We define Z ( ) -modules C(d, p) and L(G, p) in  § 3 .  Then the m ain result is
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