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Adjoint actions on the modulo 5 homology

groups of E8 and QE8
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1. Introduction

Borel proved in  [ 2 ]  th a t the  integral homology group o f the  exceptional
Lie group Es is not 5-torsion free and

H(E8;Z/5)=.- A (x3,x11.x15,x23,x27-T35,x39,x47) Z/5 [x12] / (X12 5), with ixil =i,

as algebra.
A raki showed the non-com m utativity of the Pontrjagin ring H* (Es;Z/5)

i n  [ 1 ] .  T h e  w hole  H opi a lgebra  structure  and the cohom ology operations
were determined by Kono in  [ 6 ] .  B u t  it w as due to  the  partia l computation
of Cotor H * (E ' z / 5 ) ( Z /5 ,Z /5 ) ,  w h ic h  w a s  ra th e r  c o m p lic a te d . I n  [ 5 ] ,  using
secondary cohomology operations, Kane gave a  general theorem to determine
the Pontrjagin ring which is non-commutative and determined H*(Es;Z/5) as a
Hopf algebra over S615.

Also, fo r a  com pact, connected L ie g roup  G, th e  f re e  loop group o f  G
denoted by LG(G) is  the space of free loops on G equiped w ith multiplication
as

0 • 0 (t) (t) • 0 (t),

and has QG as its normal subgroup. T hus

LG(G)/S2G--=•G,

and identifying elem ents of G  w ith  constant m aps from  S 1 t o  G, LG (G) is
equal to the sem i-direct product of G a n d  Q G . T h is  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

is  th e  ad jo in t m ap . Since the  next diagram  commutes w here 11,2' and ,tt are
the m ultiplication m aps o f  Q G , LG (G ) a n d  G  respectively a n d  co i s  the
composition
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