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In this note we obtain a family of simple groups, which also seem
to be new, by applying the method we used in [3] to the Chevalley
groups of type (Fy). The orders of the finite groups in the family are

g*(g — D+ D(F+ D@+ D+ 1),

where g=2%+1, =1,2,3, - - ..

Let g be the simple Lie algebra of type (Fs) over the complex
number field, and 2 the root system of g. Let the Coxeter-Dynkin
diagram of 2 be

2 2 1 1
o] O O 0.
a; Qs as a4

Let P be the additive group generated by Z, and ¢: P—P a homo-
morphism defined by (see [2, Exposé 24, p. 4]),

#(a1) = 2a4, #(a2) = 2as, ¢(as) = as, ¢(as) = a1

Then for any rEZ we have ¢(r) =\ (r)7, where \(7) is the length of the
root 7 and where r—f is a permutation of order 2 of 2.

Let K be a field of characteristic 2 which admits an automorphism
t—#% such that 202=1. Define the algebra gx over K and the auto-
morphisms x,(£), where rEZ, tEK, of gx as in [1], and let G be the
group generated by all the x,(f). Then we have:

(1) The group G admits an automorphism x—x? such that

() = %P0

for all r&EZ, tEK.

(2) The group G! of all elements x in G such that x=x7 is simple
if K has more than two elements.

In order to describe the group G! more closely, let Ul be the sub-
group of G generated by all the x,(f) with >0, and set U'=UNG.
For rEZ, r>0, \(r) =1, set

o = % (29) 27(2) ifr+ 7€ =,
B {x,(t")x;(t)x,.,.;(t"“) ifr4+7EZ.

1 This work was done while the author held a Research Associateship of the Office
of Naval Research, U. S. Navy.
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Then a(f) €W, and from the 24 positive roots we obtain 12 such ele-
ments: ai(t), az(t), « -+, cu2(t). We have:
(3) Every element x&EU? is written uniquely as

x = ai(t)az(ts) - -+ ara(trs),

where t;EK.

For any homomorphism x: P—K* define h(x) EG as in [1]. Also
see [1] for the meaning of the symbol w(w), where w& W, the Weyl
group of 2. We have:

(4) h(x) €G! if and only if x(as) =x(a1)’, x(as) =x(a2)’.

(5) The group W! of all w&W such that [w(r)|-=w(?) for all
rE2 is of order 16, and for each w& W' we can take w(w) in G

(6) Every element x in G! is written uniquely as x=uh(x)w(w)u',
where: s EWL; h(x) EG; wEW! (we take w(w) in GY); 4’ is a product
of a(f) for which w(r) <0.

If K is a finite field of ¢=22"*1 elements, where n=1, then we can
set ##=¢m, where m=2" The order of G! can be computed from the
above, since for each w& W! we can find easily all &2 such that
r>0, w(r) <0.
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