TRANSFERS, UMKEHR MAPS AND RIEMANN-ROCH TYPE
THEOREMS (WS15/16, FR 10-12, M 101)

ALEXANDER ENGEL AND GEORGIOS RAPTIS

SEMINAR SCHEDULE

Talk 1 (Georgios Raptis): Introduction. (16.10.2015)

Basic Theory of Transfer Maps.

Talk 2 (John Lind): Introduction to parametrized stable homotopy theory.
Introduce the categories of parametrized spaces and spectra. Discuss base change
functors and fiberwise duality.

References: [16].

Talk 3 (Oriol Raventés): Transfer maps. Explain the definition and the basic
properties of parametrized transfer maps. Discuss the axiomatic characterization
of transfer maps.

References: [16, Chapter 15], [6], [1, Chapter 4], [7].

Talk 4 (Thomas Fiore): Transfer maps for bundles and Umkehr maps. Dis-
cuss the geometric definition of transfer maps for smooth bundles. Define (twisted)
Umkehr maps and explain the connection with transfer maps.

References: [5], [6], [10].

Talk 5 (Justin Noel): The oo-categorical approach. (In this talk, the basic
theory of co-categories will be assumed.) Present the constructions of parametrized
transfer and Umkehr maps using the co-categorical approach to parametrized ho-
motopy theory. Discuss the parametrized Atiyah duality theorem.

References: [2], [16].

Some Applications.

Talk 6 (Christoph Schrade): The Adams conjecture. Explain the significance
of the Adams conjecture and discuss the proof via transfer maps due to Becker and
Gottlieb.

References: [5], [1].

Talk 7 (Christian Dahlhausen) : Other applications. Discuss other applica-
tions of transfer maps in homotopy theory. Some examples are: [6, Theorem 1.1]
and its corollaries, the Kahn-Priddy theorem [14] (also [1]), and many more (see
[1], [9], [15, 3.2], etc.)



2 ALEXANDER ENGEL AND GEORGIOS RAPTIS
Bivariant Theories and Riemann-Roch type theorems.

Talk 8 (Hoang Kim Nguyen): Bivariant theories and Grothendieck transfor-
mations. Introduce the axiomatic framework of bivariant theories and the notion
of a Grothendieck transformation.

References: [13, Chapters 1-2].

Talk 9 (Florian Strunk): Cohomology theories as bivariant theories. Ex-
plain the construction of a bivariant theory associated to a generalized cohomology
theory.

References: [13, Chapter 3].

Talks 10-11 (Georg Tamme - Alexander Engel): The differential Riemann-
Roch theorem. Discuss the differential Riemann-Roch theorem due to Atiyah and
Hirzebruch and explain the connection with the Grothendieck-Riemann-Roch the-
orem.

References: [13, Chapter 4], [3], [4].

Bivariant A-theory and the A-theory Euler class.

Talk 12 (John Lind): Bivariant A-theory and coassembly maps. Recall the
definition of Waldhausen K-theory and explain the definition and the properties of
bivariant algebraic K-theory of spaces. Define assembly and coassembly maps.

References: [18], [17].

Talk 13 (Georgios Raptis): The Dwyer- Weiss- Williams theorems. Define the
A-theory Euler characteristic and explain its properties. Discuss the Riemann-Roch
theorem of Dwyer-Weiss-Williams in the smooth case using the bivariant formalism.

References: [12], [18], [11], [17].

Differential K-theory.

Talk 14 (Ulrich Bunke): Introduction to differential cohomology and differ-
ential algebraic K -theory. A quick summary of the basic definitions and properties.
References: [8].

Talk 15 (Ulrich Bunke): Transfers in differential cohomology and the transfer
index conjecture. Explain the definition of the transfer map in differential cohomol-
ogy and in differential algebraic K-theory. State the transfer index conjecture and
discuss the connections with the Dwyer-Weiss-Williams theorem.

References: [8].
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