THE KERVAIRE INVARIANT OF (8%+-2)-MANIFOLDS

BY EDGAR H. BROWN, JR. AND FRANKLIN P. PETERSON!
Communicated by W. S. Massey, August 17, 1964

1. Statements of results. Let .(Spin), 2.(SU), and Q.(¢) denote
the mth spinor, special unitary, and framed cobordism groups respec-
tively (see [6]). In [4] Kervaire defined a homomorphism &: Q;,(¢)
—Z, for n odd and ##1, 3, or 7, and showed that =0 for n=35.
Kervaire and Milnor state in [5] that ®=0 for n=9. One of the
corollaries of our results is that =0 for n=4k+41, k=1.

In [2] a2 homomorphism ¥:®,,(Spin)—Z, was defined for 2n
=8k+2, k=1, such that ®=¥p, where p: Q2,(e) >, (Spin) is the
obvious map. ¥ induces a map from Q,,(SU) into Z; which we also
denote by V. It is easily verified that Q(SU) = (Spin) = Qi(e) = Z..
Let a be the generator. Let 6 be the secondary cohomology operation
coming from the relation Sg%.Sg?=0 on an integer cohomology class
[7]. 1f f is a map, let 6; denote the associated functional cohomology
operation [7].

The main theorems of this announcement are the following.

THEOREM 1.1. If B& Qs (Spin) and k=1, then ¥(a?-B) =x(B), where
x(B) is the Euler characteristic of 3 reduced mod 2.

THEOREM 1.2. If BEQw(SU) and k=1, then ¥(a2-8) =06,(v2) (M),
where M is a 3-connected manifold representing a2-8, vi: M—BSU 1is
the classifying map of the SU-structure on the normal bundle of M, and
vEH*(BSU; Z) is such that v reduced mod 2 is vy, in the expression
W=Sq(1+v+u+t+ - - -).

We now deduce some corollaries of these two theorems.
CoOROLLARY 1.3. ®: Qg 2(e) 22 15 zero if k1.

Proor. Conner and Floyd [9] and Lashof and Rothenberg? have
shown that if v&EQa2(SU) goes to zero in Qgi2(U), then y=a2-8,
where BE Qs (SU). In particular, if y=5(8), & Qsr42(e), then ¥y =a2-B.
Let 8= [M]. Then M can be taken to be 3-connected and » is homo-
topic to a constant. The corollary now follows from Theorem 1.2.
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