
SUMMARY - TFA/SYM Meeting, Wednesday, Oct. 3, 2018 
 

1. Welcome to new people 
2. Events and announcements 
3. Presentations and new preprints 
4. Next Meeting 

 
 
1. 
A BIG WELCOME to  
Cody Gunton, Ryomei Iwaza, Elden Elmanto, Thomas Wasserman, Renee Hoekzema, Ruben Martos and Farbod 
Shokrieh who started as postdocs and Daria Poliakova, David Bauer, Kaif Tan, Robin Sroka, Francesco Campagna, Luigi 
Pagano and Henning Milhøj who started as PhDs. 
 
2. 
EVENTS and ANNOUNCEMENTS 
11.06 2019 in the morning is still in the far future, but please reserve the day for the last follow up meeting with the 
Danish National Research Foundation. The Danish National Research Foundation is the organization that is funding the 
center and it is important that as many as possible are present at the meeting. 
 
Week 41 & 43 Ryszard is having the yearly PDR meeting (performance and development review) with all postdocs and 
PhDs. If you – for some reasons - havn’t received a mail from Lone with an invitation, please contact her. You can find 
her in room 04.1.13 or send a mail to lhhansen @math.ku.dk.  
 
Call for applications to hold international PhD courses in 2019 
The PhD School expects to be able to support approx. 35 international PhD courses with invited guest lecturers from 
abroad. Deadline for application is 15 November 2018 
Please find more information in the attached file. 
 
3. 
PRESENTATIONS and NEW PREPRINTS 
Thanks to Søren, Simon and Magdalena for their presentations* – get more information and read abstract in the ArXiv 
below. 
As a bonus Magdalena informed that the Carlsberg Foundation offers some good travel grants twice a year for 
scientific staff at a postdoctoral level.  
 
4. 
NEXT MEETING is on November 7, 2018 at hrs. 12.00, Aud. 10. At this meeting we will have Jim make a photo of the 
group for the web as lots of new members have arrived and some have left during the year. 
 
 
From the arXiv since 06.06.18 
 

1. arXiv:1808.09832 Idempotent characters and equivariantly multiplicative splittings of K-theory. 
Benjamin Böhme. CPH-SYM-DNRF92. math.AT (math.RT). 
Abstract: We classify the primitive idempotents of the $p$-local complex representation ring of a finite group 
$G$ in terms of the cyclic subgroups of order prime to $p$ and show that they all come from idempotents of 
the Burnside ring. Our results hold without adjoining roots of unity or inverting the order of $G$, thus 
extending classical structure theorems. We then derive explicit group-theoretic obstructions for tensor 
induction to be compatible with the resulting idempotent splitting of the representation ring Mackey functor. 
Our main motivation is an application in homotopy theory: we conclude that the idempotent summands of 
$G$-equivariant topological $K$-theory and the corresponding summands of the $G$-equivariant sphere 
spectrum admit exactly the same flavors of equivariant commutative ring structures, made precise in terms 



of Hill-Hopkins-Ravenel norm maps. 
This paper is a sequel to the author's earlier work on multiplicative induction for the Burnside ring and the 
sphere spectrum, see arXiv:1802.01938. 
 

2. *arXiv:1808.06793 C*-stability of discrete groups. Søren Eilers, Tatiana Shulman, Adam P. W. 
Sørensen. CPH-SYM-DNRF92. math.OA (math.GR). 
Abstract: A group may be considered $C^*$-stable if almost representations of the group in a $C^*$-algebra 
are always close to actual representations. We initiate a systematic study of which discrete groups are $C^*$-
stable or only stable with respect to some subclass of $C^*$-algebras, e.g. finite dimensional $C^*$-algebras. 
We provide criteria and invariants for stability of groups and this allows us to completely determine 
stability/non-stability of crystallographic groups, finitely generated torsion-free step-2 nilpotent groups, 
surface groups, virtually free groups and certain Baumslag-Solitar groups. 
 

3. arXiv:1807.11539 Characteristic numbers of manifold bundles over surfaces with highly connected 
fibers. Manuel Krannich, Jens Reinhold. CPH-SYM-DNRF92. math.AT (math.GT). 
Abstract: We study smooth bundles over surfaces with highly connected almost parallelizable fiber $M$ of 
even dimension, providing necessary conditions for a manifold to be bordant to the total space of such a 
bundle and showing that, in most cases, these conditions are also sufficient. Using this, we determine the 
characteristic numbers realized by total spaces of bundles of this type, deduce divisibility constraints on their 
signatures and $\hat{A}$-genera, and compute the second integral cohomology of ${\rm BDiff}^+(M)$ up to 
torsion in terms of generalized Miller-Morita-Mumford classes. Along the way, we identify the lattices of 
characteristic numbers of highly connected manifolds and give an alternative proof of a result of Meyer on 
the divisibility of the signature. 
 

4. arXiv:1807.06922 A note on homology for Smale spaces. Valerio Proietti. CPH-SYM-DNRF92. 
math.KT (math.DS).  
Abstract: We collect three observations on the homology for Smale spaces defined by Putnam. The definition 
of such homology groups involves four complexes. It is shown here that a simple convergence theorem for 
spectral sequences can be used to prove that all complexes yield the same homology. Furthermore, we 
introduce a simplicial framework by which the various complexes can be understood as suitable "symmetric" 
Moore complexes associated to the simplicial structure. The last section discusses projective resolutions in 
the context of dynamical systems. It is shown that the projective cover of a Smale space is realized by the 
system of shift spaces and factor maps onto it. 
 

5. *arXiv:1807.06864 Commuting matrices and Atiyah's Real K-theory. Simon Gritschacher, Markus 
Hausmann. CPH-SYM-DNRF92. math.AT (math.KT). 
Abstract: We describe the $C_2$-equivariant homotopy type of the space of commuting n-tuples in the 
stable unitary group in terms of Real K-theory. The result is used to give a complete calculation of the 
homotopy groups of the space of commuting n-tuples in the stable orthogonal group, as well as of the 
coefficient ring for commutative orthogonal K-theory. 
 

6. arXiv:1807.05757 Index theory on the Miščenko bundle. Jens Kaad, Valerio Proietti. CPH-SYM-
DNRF92. math.KT (math.OA).  
Abstract: We consider the assembly map for principal bundles with fiber a countable discrete group. We 
obtain an index-theoretic interpretation of this homomorphism by providing a tensor-product presentation 
for the module of sections associated to the Miščenko line bundle. In addition, we give a proof of Atiyah's 
$L^2$-index theorem in the general context of principal bundles over compact Hausdorff spaces. We thereby 
also reestablish that the surjectivity of the Baum-Connes assembly map implies the Kadison-Kaplansky 
idempotent conjecture in the torsion-free case. Our approach does not rely on geometric $K$-homology but 
rather on an explicit construction of Alexander-Spanier cohomology classes coming from a Chern character 
for tracial function algebras. 
 



7. arXiv:1807.04326 Almost finiteness and the small boundary property. David Kerr, Gabor Szabo. CPH-
SYM-DNRF92. math.OA (math.DS). 
Abstract: Working within the framework of free actions of countable amenable groups on compact 
metrizable spaces, we show that the small boundary property is equivalent to a density version of almost 
finiteness, which we call almost finiteness in measure, and that under this hypothesis the properties of 
almost finiteness, comparison, and $m$-comparison for some nonnegative integer $m$ are all equivalent. 
The proof combines an Ornstein-Weiss tiling argument with the use of zero-dimensional extensions which are 
measure-isomorphic over singleton fibres. These kinds of extensions are also employed to show that if every 
free action of a given group on a zero-dimensional space is almost finite then so are all free actions of the 
group on spaces with finite covering dimension. Combined with recent results of Downarowicz-Zhang and 
Conley-Jackson-Marks-Seward-Tucker-Drob on dynamical tilings and of Castillejos-Evington-Tikuisis-White-
Winter on the Toms-Winter conjecture, this implies that crossed product C$^*$-algebras arising from free 
minimal actions of groups with local subexponential growth on finite-dimensional spaces are classifiable in 
the sense of Elliott's program. We show furthermore that, for free actions of countably infinite amenable 
groups, the small boundary property implies that the crossed product has uniform property $\Gamma$, 
which under minimality confirms the Toms-Winter conjecture for such crossed products by the 
aforementioned work of Castillejos-Evington-Tikuisis-White-Winter. 
 

8. arXiv:1807.03020 Actions of certain torsion-free elementary amenable groups on strongly self-
absorbing C*-algebras. Gabor Szabo. CPH-SYM-DNRF92. math.OA.  
Abstract: In this paper we consider a bootstrap class $\mathfrak C$ of countable discrete groups, which is 
closed under countable unions and extensions by the integers, and we study actions of such groups on C*-
algebras. This class includes all torsion-free abelian groups, poly-$\mathbb Z$-groups, as well as other 
examples. Using the interplay between relative Rokhlin dimension and semi-strongly self-absorbing actions 
established in prior work, we obtain the following two main results for any group $\Gamma\in\mathfrak C$ 
and any strongly self-absorbing C*-algebra $\mathcal D$: (1) There is a unique strongly outer $\Gamma$-
action on $\mathcal D$ up to (very strong) cocycle conjugacy. (2) If $\alpha: \Gamma\curvearrowright A$ is a 
strongly outer action on a separable, unital, nuclear, simple, $\mathcal D$-stable C*-algebra with at most one 
trace, then it absorbs every $\Gamma$-action on $\mathcal D$ up to (very strong) cocycle conjugacy. In fact 
we establish more general relative versions of these two results for actions of amenable groups that have a 
predetermined quotient in the class $\mathfrak C$. For the monotracial case, the proof comprises an 
application of Matui--Sato's equivariant property (SI) as a key method. 
 

9. *arXiv:1806.10242 Non-closure of quantum correlation matrices and factorizable channels that 
require infinite dimensional ancilla. Magdalena Musat, Mikael Rørdam. CPH-SYM-DNRF92. math.OA 
(physics.math-ph).  
Abstract: We show that there exist factorizable quantum channels in each dimension $\ge 11$ which do not 
admit a factorization through any finite dimensional von Neumann algebra, and do require ancillas of type 
II$_1$, thus witnessing new infinite-dimensional phenomena in quantum information theory. We give a 
simplified proof of the recent result of Dykema, Paulsen and Prakash that the set of synchronous quantum 
correlations $C_q^s(5,2)$ is non-closed. Using a trick of Regev, Slofstra and Vidick, we further employ this 
result to show that the set of correlation matrices arising from unitaries in finite dimensional von Neumann 
algebras is non-closed, in each dimension $\ge 11$, from which we derive our main result. 
 

10. arXiv:1805.12466 Strictifying Homotopy Coherent Actions on Hochschild Complexes. Espen Auseth 
Nielsen. CPH-SYM-DNRF92. math.AT (math.CT).  
Abstract: If P is a dg-operad acting on a dg-algebra A via algebra homomorphisms, then P acts on the 
Hochschild complex of A. In the more general case when P is a dg-prop, we show that P still acts on the 
Hochschild complex, but only up to coherent homotopy. We moreover give a functorial dg-replacement of P 
that strictifies the action. As an application, we obtain an explicit strictification of the homotopy coherent 
commutative Hopf algebra structure on the Hochschild complex of a commutative Hopf algebra. 
 



11. arXiv:1805.10751 Completing perfect complexes. Tobias Barthel, Bernhard Keller, Henning Krause. 
CPH-SYM-DNRF92. math.RT (math.AG math.CT). 
Abstract: This note proposes a new method to complete a triangulated category, which is based on the 
notion of a Cauchy sequence. We apply this to categories of perfect complexes. It is shown that the bounded 
derived category of finitely presented modules over a right coherent ring is the completion of the category of 
perfect complexes. The result extends to non-affine noetherian schemes and gives rise to a direct 
construction of the singularity category. The parallel theory of completion for abelian categories is 
compatible with the completion of derived categories. There are three appendices. The first one by Tobias 
Barthel discusses the completion of perfect complexes for ring spectra. The second one by Tobias Barthel and 
Henning Krause refines for a separated noetherian scheme the description of the bounded derived category 
of coherent sheaves as a completion. The final appendix by Bernhard Keller introduces the concept of a 
morphic enhancement for triangulated categories and provides a proper foundation for completing a 
triangulated category. 
 

12. arXiv:1805.09541 Weak Algebra Bundles, Associator Varieties, and Poisson Structures. Clarisson Rizzie 
Canlubo. CPH-SYM-DNRF92. math.AG.  
Abstract: Algebra bundles, in the strict sense, appear in many areas of geometry and physics. However, the 
structure of an algebra is flexible enough to vary non-trivially over a connected base, giving rise to a structure 
of a weak algebra bundle. We will show that the notion of a weak algebra bundle is more natural than that of 
a strict algebra bundle. We will give necessary and sufficient conditions for weak algebra bundles to be locally 
trivial. The collection of non-trivial associative algebras of a fixed dimension forms a projective variety. We 
will state several properties of these varieties. These varieties have natural Poisson structures. Lastly, we will 
construct a Lie algebroid associated to a weak algebra bundle. 

 


