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On H-spaces and exceptional Lie groups
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O. Introduction

A n H- space i s  a  space w hich adm its a  continuous product w ith unit. F.
Borel [1 ] showed its fundamental group is restricted by the  rational cohomol-
ogy  a lg e b ra  u n d e r  a  c e r t a in  associativ ity  c o n d itio n . In  p a r tic u la r , if  a n
H- space X  satisfies H*  (X ; Q) '=" H* (G: Q) as an  algebra where G is an  excep-
tional Lie group, then zi (X )  is a  subgroup of the group in the following table.

G = G2 7rj (X ) C Z 1 2

F4 Z/8 x Z/8
E6 Z/8 x Z/8 x Z/3 x Z/5
E7 Z/8 x Z/8
ES Z /8  x Z/8

As for the mod 2 cohomology, J.Lin showed

Theorem 1 ( [4] ) Let X  be a  1 - connected H - space such that H* (X ;
F 2 )  is f inite and associative. If  H* (X  ; Q) ---=---- H*  (G ; Q) as an algebra for an ex-
ceptional Lie group G, then H* ;  F 2 )  H* (G ; F2) as an algebra over the mod 2
Steenrod algebra.

B y adding S e rre  spectral sequence argum ents w e can  re fine  these . The
purpose of this paper is to prove the following theorem.

Theorem 2 Let X  be a connected homotopy associative H - space such that
H* (X  ; F2) is f inite. A ssume that H* (X ; Q):7= H*  (G ; Q) as an algebra, where G
is an exceptional Lie group. Then E1(X ) and H*  (X  ; F2) are  as follows.

r i  (X ) = 0,
1 H * (X  ; F2) —LI' H*  (G ; F2)

G = E6j  i t i  (X ) C Z/3 x Z/5,
1 H *  (X  ; F2) H* (E6 ; F2)

r i (X )  = 0,
1 H *  (X  ; F2) 7=1" H* (E7 ; F 2 ) o r

(X ) = Z/2,
t H*  (X  ; F2) "=- H*  (A d (E7) ; F2)
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