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Talk 1 (Smoothing theory). Robin. In this talk, an overview of smoothing theory should be
given. The goal of the theory is to compare a suitably defined space CAT(M) of CAT = DIFF
or CAT = PL structures on a topological manifold M with a space of sections of a suitable fibre
bundle over M . The main result is [4, Theorem V.2.3] and Morlet’s Theorem [4, Theorem V.3.4]
as a corollary. Obviously, there won’t be much time to go into the proofs of Theorem V.2.3 [4]
(as it involves most of the material preceeding it in [4]) and the focus should be on statements.
Related useful reading: [6], [9].

Talk 2 (An outline of surgery theory I: the structure set and normal invariants). Rudolf. Spivak
normal fibration of a Poincare complex [7, §3.2], normal maps [7, §3.3]. In particular, Theorem
3.45 and 3.48 of loc. cit. should be discussed. These give an interpretation of the homotopy groups
of G/CAT (CAT = DIFF or PL) in terms of the set of normal invariants of the spheres. Then
introduce the structure set [7, §5.1] and relate it to the groups of homotopy spheres as in [7, §6.1].
Related useful reading: [5].

Talk 3 (An outline of surgery theory II: The L-groups). Grigori. This talk should continue the
outline of surgery theory that was begun in the previous talk. Introduce the L-groups and the
surgery exact sequence [7, §4 and 5]. To keep the exposition simple, concentrate on the case π1 = 1.
In that case, the odd-dimensional surgery groups vanish (even if they are complicated to define)
and we suggest that you should not enter the definition of the odd L-groups at all. Using the
computation L4k(Z) = Z and L4k+2(Z) = Z/2, one can extract information about the homotopy
groups of G/O, G/PL and related spaces, see [7, §6.6]. Related useful reading: [5].

Central to the next talk (and to the development of the whole theory) is the surgical classification
of homotopy tori [4, Theorem V.5.4] which is proven in [4, Essay V, appendix B].

Talk 4 (The torus trick and computation of the homotopy groups of TOP/O, TOP/PL). Jo-
hannes. In this talk, the strands of the preceding talks are tied together. It should be proven that
π∗(G/TOP) ∼= L∗(Z) (this implies that the inclusion BO → BTOP is a rational equivalence). This
is based on an instance of the famous “torus trick”. Reference: [4, Essay V.5]. (Note: it is much
easier to prove that π∗(G/PL) ∼= L∗(Z) for ∗ ≥ 5, modulo the affirmed PL Poincaré conjecture in
dimensions ≥ 5; indeed this could/should be mentioned in talk 3. Therefore this talk emphasizes
the differences between CAT = TOP and CAT = PL. Technically they are big, computationally
they turn out to be small.) Related useful reading: [6], [9].

Talk 5 (Algebraic K-theory and Waldhausen categories; generalities). Markus. The standard
(modern) foundational paper for this theme is [10]. A selection should be made from Part 1
“Abstract K-Theory”, but we also need categories of retractive spaces, which is the first section of
Part 2. (It may be interesting to make a comparison with [8], which was the standard foundational
paper before [10].)

Talk 6 (Duality in Waldhausen categories and their K-theory spectra). Arthur. Title almost self-
explanatory; [15] is the reference. Duality refers to things like duality in categories of vector spaces,
but also Spanier-Whitehead duality in stable homotopy theory. Duality notions in Waldhausen
categories tend to determine involutions on the corresponding K-theory spectra.

Talk 7 (Some Stiefel-Whitney theory in the style of James). Oliver ? The source for this is
probably [14], which is a little obsolete. James showed that the standard map

RPn−1 −→ O(n)
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(inclusion of the reflections) admits something like a stable splitting (left inverse), a map from O(n)
to Σ∞(RPn−1

+ ). This was very important in Adams’ work on vector fields on spheres. Briefly, [14]
generalizes this construction (or generalizes a construction which James could have used to make
his stable splitting), so that it can be used for example with TOP(n) instead of O(n), or with G(n)
instead of O(n).

Talk 8 (General Stiefel-Whitney theory). Leon. Sources: [12] which is too long and too de-
tailed, and a chapter from [13] which MW can make available; this last one might be the best
source. Theme, roughly: If a space X admits a filtration by subspaces X(V ) indexed by the finite-
dimensional linear subspaces of R∞, then there is an interesting theory of Stiefel-Whitney classes
on X with coefficients in somewhat unexpected spectra. More precisely, X should be viewed as a
functor from finite dimensional real vector spaces V with inner product to spaces. The standard
examples are X(V ) = BO(V ), X(V ) = BTOP(V ), X(V ) = BG(V ), and these are also the most
important for us. The coefficient spectra are made out of the spaces

hofiber[X(Rn)→ X(Rn+1)].

In the case where X(V ) = BO(V ), this gives a sphere spectrum, but in the case where X(V ) =
BTOP(V ), it gives a spectrum which is homotopy equivalent to Waldhausen’s A(∗), a form of
algebraic K-theory. This fact is important for us and the talk could end by stating it, at least.

Talk 9 (Algebraic K-theory and h-cobordism spaces). Thomas ? Main topic: for a compact
smooth manifold M , the space of smooth h-cobordisms on M ×Dk (for k →∞) can be identified
with the homotopy fiber of a map of infinite loop spaces Ω∞Σ∞M+ −→ Ω∞A(M), where A(M)
is the algebraic K-theory spectrum associated with the Waldhausen category of retractive spaces
on M (subject to finiteness conditions). The main source for this is [11]. Take a look at [1], too;
this introduces another point of view (index-theoretic) to explain why we have an interesting map
from the space of smooth h-cobordisms to the homotopy fiber of Ω∞Σ∞M+ → Ω∞A(M). But
[11] is still the place to look for a proof that the map is a homotopy equivalence.
In the case M = ∗, this result about A(∗) and the h-cobordism space can easily be translated
(using smoothing theory, talk 1) into a statement saying that A(∗) is homotopy equivalent to
a spectrum with n-th term TOP(n + 1)/TOP(n), analogous to the sphere spectrum which has
n-th term O(n + 1)/O(n) = Sn. This was mentioned in (the outline of) talk 8. Note that we
ought to have such a statement with involutions; for example, A(∗) has the involution given by
Spanier-Whitehead 0-duality. But it is agreed that this would go rather far (into [16] and [13]),
too far.

Talk 10. Michael W. According to talks 7, 8, 9 and the stability theorem of Igusa [3], the space
BTOP(n) is well approximated by the homotopical vanishing locus of a characteristic class or
cocycle on BTOP with twisted coefficients in a spectrum of the form (Sn+1 ∧A(∗))hZ/2. Here the
subscript hZ/2 is for a homotopy orbit (alias Borel) construction. In this talk, the calculations
available (or not available) should be wrapped up so that we can at least get an idea of the rational
homotopy type of BTOP(n) in a certain range. Going rational leads to many simplifications ... and
looking back one could certainly say that it was excessive to pay so much attention to the prime
2, if the rational homotopy type of BTOP(n) was all we wanted. In any case this will also allow
us to understand the rational homotopy type of Ωn+1(TOP(n)/O(n)) in a certain range (roughly,
the n/3-skeleton). By talk 1, this is homotopy equivalent to the space of smooth automorphisms
of Dn relative to the boundary Sn−1. In this way, we can understand or recover an old theorem
due to Farrell and Hsiang [2] which describes the rational homotopy groups of these automorphism
spaces (in the above-mentioned range).
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