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1. Introduction.

Let G be a compact, connected, simply connected Lie group and e its unit.
Denote by AG the space of free loops on G and by £2G the space of based
loops on G the base point e. By the multiplication of G and compact open
topology AG is a topological group and £G is a closed normal subgroup. There
is an extension of groups

7

11— 06— AG —> G —> 1

with a canonical section s: G—/G defined by s(g)({)=g for any g G and te
[0, 1]. We denote the multiplications of G and AG by g and 4 respectively and
the multiplication of 2G by the same symbol . We also define maps Ad: GX
2G-2G by Ad(g, Dt)=glit)g ! for g=G, QG and t<[0, 1] and @: QG
XG—AG by @, g)=2A(, s(g)). Then @ isa homeomorphism and the diagram

2
QCXGCXRCXG —2—> 06x26xCx6 -2 pexe
(1.1) "’X")l q>1
2
AGX AG —- AG

is commutative where w is the composition
(QoeXT x1)e(oee X AdX1e)e(log X de X 1agxa) .

The purpose of this paper is to show the following:

THEOREM 1. Let G be a compact, connected, simply connected Lie group and
p a prime. Then the following three conditions are equivalent:

(1) H*G; Z) is p-torsion free,

(2) H*Ad; Z/p)=H*(py; Z/ D), where p, is the second projection,

(3) H¥BAG; Z/p) is isomorphic to H*BG; Z/p)QH*(G; Z/p) as an
algebra.



