A SHORT PROOF OF THE JAMES PERIODICITY
OF 7"lc+p(.[/vk+m.m)l

MARK MAHOWALD

Let Viym.m be the Stiefel manifold of m-frames in 2+4m Euclidean
space. The purpose of this note is to give a short proof of the follow-
ing theorem of James [2].

THEOREM. If p<k—1 and m <k, then iyp(Viem.m) ts periodic in k
of period 2¢"=D where ¢(n) is the number of integers s such that
s=0,1,20r 4 mod 8 and 0 <s=n.

REMARK. Since Titp(Vitmm) =Titro(Virpre,pre) for m=p+2, the
periodicity theorem can be sharpened to read 2¢®+D if p+2 <m.

Proor. It is known [3] that the (2k—1)-skeleton of Viim.m is of
the same homotopy type as that of Pj.,1=Piim_i/Ps_1, where P,
is the real m-dimensional projection space. On the other hand,
P}, is the Thom complex of kH,_; (which we will write as
T(kHpn-1)), where H,_; is the Hopf bundle over P,,_;. To see this,
observe that Pirym—1—Pr1=kH,_1, from which the statement fol-
lows immediately. Now (k+42¢")H,, 1=kH,_ 1®2¢™ V], where I
is the trivial line bundle over P,_; [1]. Hence T((k+2¢™D)H, ;)
= > *"T(kH,_,). Now the theorem follows from the suspension
theorem.
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