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1. Introduction

Let p be a prime number and G be a  compact, connected, simply connected and
simple Lie group. Let QG be the loop space of G. Bott showed H*(QG;Z/p) is
a  finitely generated bicommutative Hopf algebra concentrated in  even degrees,
and determined it for classical groups G  (D i).

Here, let G  be an  exceptional Lie group, tha t is, G =G2, F4, Es, E 7 ,  E g .  In
[2] , K. Kozima and A. Kono determined H*(QG; Z /2 )  as a H opf algebra over
.42, where g i p  is  the mod p Steenrod Algebra and acts on it dually.

Let Ad : G><G—*G and ad : G X  QG — >QG be the adjoint actions of G on G
and QG respectively. In [3], the cohomology maps of these adjoint actions are
studied and it is show n that H* (ad ; Z/P) =H * (Pa; VP) where pz is the second
projection if and only if H* (G; Z) is p - torsion free. F o r  p= 2, 3  and 5, some
exceptional Lie groups have p - torsions on its hom ology. M oreover in [8, 9]
mod p homology map of ad is determined fo r  (G, p) = (G2, 2 ), (F 4 , 2), (E 6 , 2),
(,E7 ,  2 )  a n d  ( E 8 ,  5 ) .  T h i s  re su lt  is  a p p lie d  to  c o m p u te  th e  S 4 5  module
structure of H*(QE s ; Z /5) and  H* (Es ; Z /5 )  in [9].

F or a  com pact and  connected L ie group G , th e  free  loop group o f  G  is
d e n o te d  b y  LG (G), i .  e .  t h e  sp a c e  o f  f r e e  lo o p s  o n  G  equipped with
multiplication as

0 .  (t) =  (t) • 0 (t),

and has QG as its normal subgroup. T hen

LG(G)/QG -=- G,

a n d  identifying elements o f  G  w ith  constant m aps from  S 1 t o  G , LG (G )  is
equal to the semi - direct product of G and Q G . T his means that the homology
o f LG (G )  is  de term ined  by  th e  homology o f  G  and Q G  as m odule  and the
algebra structure of H*(LG(G); z /p) depends on H* (ad ; z/p) where

ad : G X QG — QG
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