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Let p be an odd prime and denote by =, the stable homotopy ring
of spheres. There are known two infinite families of elements
& ETyp-1)-1> B € "sn(pz_l)_zp
introduced in [4] and [2I]; the latter sequence only when p > 3. In [5]
Toda also constructed elements

€ €E7r’2(p—l)(p’+i)—2 i=L-p-l

and by a seemingly numerical accident in Toda’s tables (at least up to a non-
zero multiple) €,_; = B,. Thus the element €, ; has a bordism theoretic
interpretation. In this note we announce the results of our investigation of
the remaining elements €,, - ,€,_,. To describe our results we recall some
notations and results of [2].

Let QU, () denote the complex bordism homology theory [3]. Re-

call that the coefficient ring is

p

QU, =~ Zlx,y x4, - ];  degx,; =2i
an infinite polynomial ring. Polynomial generators of dimension 2 -2
play a special role in the theory, are called Milnor manifolds, and are usually
denoted by V2P'72,
Following the stable notations of [2] let ¥(0) =S° U, e', so that
QU (V(0) = 8V, /(p). There is the map [2I; 1.5] ¢: S2P~2V(0) — V(0)
such that g,: SV (S2P2¥(0)) — QU (V(0)) is given by

@a(Z2P7295) = [CP(p — D] 7,,

where v, € ?Zg (¥(0)) is a generator. There is the iteration ¢’: S2*®~1Dy(0)
— V(0) whose mapping cone we denote by ¥(1). (N.B. when s=1
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(1) is just the space V(1) of [2I].
Our first result describes the elements €, -, €,_, in bordism theo-
retic terms.

THEOREM 1. Let p > 3 be a prime. Then there exists a stable map

g §?PPI-1) s plo-1)(7)
such that

s2p2-1) Cr, ye-) (1)

€, c
§2(-r)(p-1)+2

is commutative. (N.B. The cell structure of V®(1) is S° U, et v
2(PTr)p-1)+1 Y, 2®@N@E-1+2  ,nq ¢ js collapse onto the top cell.)
Moreover

[s22C7D, 8] = ([1?7°~217 + [M] )y, € W ,(FP (1)),

where [M] € ([CP(p - 1)]PHc oV, O

Note that for r = p — 1, recalling €51 = By, We see that Theorem 1
is contained in [2I, §5]. This serves as the starting point for the proof which
is completed by very careful use of the calculations of Toda.

The next result advances us to the second stage of the program of [2I]

for producing infinite families in 7°.

THEOREM 2. Let p >3 be a prime. Then there is an extension of
€ to V®=1)(1), that is, there exists a stable map such that the diagram

522 @2-1) plo—r)(q) A, Pe-1(1)

s2p(@3-1)
is commutative. 0O

Recalling the main result of [2], we now define

(S
&0 ﬂs2(p—l)[tp2+(t—l)p+r]—2’
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where r=1,:-,p—1, and ¢t >0, by the commutativity of the diagram

r

§21P@2=1) plo-r)(1) N ye=r)(1)

s2tp(@%-1) _e:‘_’L §2(-r)(p—1)+2

and obtain

THEOREM 3. Let p > 3 be a prime. Then the elements
{r= 1,--+,p—1,

2(-DItp%+(-Dp+r1-21£ > 0,

are all nonzero of order p. Moreover €,(1) =€, and €,(p—1) =B,

Thus each element €,," " -, €,y Startsan infinite family in n°,. O

e)e’

Note that the mapping cones of A", provide new examples of cyclic
modules over QU,. that are realizable.
Complete details will appear as part IV of the series [2].
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