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Let M be a manifold and define F(M, k) as the subspace of M* given by
{Cegs v oo X dbx; #=xj if i #j}. Permuting the coordinates gives a free action
of Z,, the symmetric group on X letters on F(M, k). If X is a based space, X (k]
=X A --- A X supports a T, action and we can form

B, X, k) =F(M, k) X5 X1 /FM, k) x =.

The cohomologies of F(M, k) and B(M, X, k) have ubiquitous applications.
H*(B(M, X, k)) can be used to evaluate the E, term of a spectral sequence con-
verging to the Gelfand-Fuks cohomology of M, [7] or [8]. It can also be used
to evaluate the E, term of a spectral sequence due to P. Trauber [12] and D. W.
Anderson [1] converging to the cohomology of the space of based maps from
M to X. The calculations for the case M = R™ give a complete and useful theory
of homology operations for m-fold loop spaces [5].

In [4] and [5], the first author has obtained complete information on
H*(F(R™, k)) and H*(B(R™, X, k)) in conjuction with his work on m-fold
loop spaces. In this paper we give some calculations for some other manifolds
M. We are most successful with M™ = R" x V and with M = S™.

Recall that by [4], H*F(R™, k) is generated as an algebra by elements
A,.j of degree m — 1 with k =i >j>1 subject to the relations A A =

Ag (A —A,,) ifr<s. With4; =(- 1)Y"A; for i > j, the action of 2, is given
by o*Aij =A

oi,0j*
THEOREM 1. If V is connected, if M™ = R" x V with n = 2, and if all
coefficients are in some field, H*(F(m, k)) is isomorphic as an algebra to
H*FR™, k) ® H*V*)I
where I is the two-sided ideal generated by the elements
Aij ® (li—l Xy x 1k = i1 Xy X lk—i)
foralliand j and y € H*(V). Both H*(F(R™, k)) and H*(V¥) are X, algebras
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