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Homology ring mod 2 of free loop groups
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1. Introduction

'Assume G  is  a compact, connected, simply connected Lie group. The space of
free loops on G is called LG (G ) the free loop group of G, whose multiplication
is defined as

yo • 0 (t) =  (t) • 0 (t).

Let QG be the space of based loops on G, whose base point is  the unit e. Then
LG (G) has QG as its normal subgroup and

LO (G) / QG =." G.

Identifying elements of G w ith constant maps from S1 to  G, LG (G) is equal to
the  semidirect product of G  and QG. T hus th e  homology of LG (G) is deter-
mined by the homology of G and QG and the algebra structure of H* (LG (G)
Z/2Z) depends on H*(ad ; Z/2Z) where

ad : G X QG— QG

is the adjoint map.
The purpose of this paper is to determine He (ad  ;  Z/2Z) for the  excep-

tional Lie goups G = G 2 , F4, Es and E 7 . A nd a t the  same time, using th e  Hopf
algebra structures of H*(QEs ; Z/2Z) and H*(QE7 ; Z/24, we could deter-
mine the gi'21` m odule structure of H*  (Q G  ; Z/24 . Moi- eover some mistakes
was detected in the result about Hopf structure of H*(QEs Z/2Z) o f  [5] and
we offer the  modified result. The main result is show ed in  Theorem 4.6, 4.9
and 5.11.

T h is  paper is organized a s  follows. In  §2 w e re fe r  to  th e  resu lt of the
algebra structure of II* (G ; Z/2Z) and

 1 1 *
 ( G ; Z/2Z). A nd in §3 we intro-

duce the adjoint action and observe its  p rope rty  a n d  in  §4, §5 th e  induced
homomorphism from adjoint action of G2, F4, E 6  and E 7  is determ ined. Finally
in  §6 we give th e  method to compute the  Pontrjagin ring of LG (G) and show
the case of G2.
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