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Dear Participants!

It is my pleasure to welcome you to the Young Set Theory Workshop
2014!

This is the seventh annual meeting of the Young Set Theory com-
munity which started in 2008 and by now has become an established
event in the society. Year after year, the Young Set Theory Workshops
bring together PhD students and postdocs who want to share ideas,
talk about the latest results and learn from the experts and from each
other.

Thanks to its format, Young Set Theory Workshop o�ers many pos-
sibilities for collaboration, exchange of ideas and learning. Besides the
presentations given by young researchers, we will also have mini-courses
given by the experts on some of the most active �elds of research. Also,
an important part of our schedule are the discussion sessions, where you
will have the opportunity to talk about your work or hear from your
colleagues about their recent results.

The organization of the 7th Young Set Theory Workshop would not
be possible without the help of our generous sponsors and supporters,
among which are the Institute of Mathematics of the Polish Academy
of Sciences, the Polish Academy of Sciences, the Polish Mathematical
Society, the Polish Ministry of Science and Higher Education, and the
Wrocªaw University.

I wish you all very fruitful and rewarding days at this workshop.

On behalf of the Organizers,
Marcin Sabok
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Programme

Monday, 12th of May

08:00 Breakfast

08:55 Opening

09:00-10:00 Mini-course: Piotr Koszmider,
Applications of generic two-cardinal combinatorics,
part 1.

10:10-11:10 Mini-course: Jindrich Zapletal,
Borel reducibility and higher set theory,
part 1.

11:10-11:30 Co�ee break

11:30-12:30 Plenary talk: Konstantinos Tyros,
Density Theorems for words

12:30-14:00 Lunch

14:00-15:00 Poster session

15:00-16:40 Discussion sessions

16:40-17:40 Mini-course: Simon Thomas,
A descriptive view of combinatorial group theory,
part 1.

17:40-18:00 Co�ee break

18:00-19:00 Mini-course: Lajos Soukup,
On properties of families of sets, part 1.

19:00 Dinner
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Tuesday, 13th of May

08:00 Breakfast

09:00-10:00 Mini-course: Piotr Koszmider,
Applications of generic two-cardinal combinatorics,
part 2.

10:10-11:10 Mini-course: Jindrich Zapletal,
Borel reducibility and higher set theory,
part 2.

11:10-11:30 Co�ee break

11:30-12:30 Plenary talk: Philipp Lücke,
In�nite �elds with large free automorphism groups

12:30-14:00 Lunch

14:00-16:30 Discussion sessions

16:40-17:40 Mini-course: Simon Thomas,
A descriptive view of combinatorial group theory,
part 2.

17:40-18:00 Co�ee break

18:00-19:00 Mini-course: Lajos Soukup,
On properties of families of sets, part 2.

19:00 Barbecue dinner
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Wednesday, 14th of May

08:00 Breakfast

09:00-10:00 Mini-course: Simon Thomas,
A descriptive view of combinatorial group theory,
part 3.

10:10-11:10 Mini-course: Jindrich Zapletal,
Borel reducibility and higher set theory,
part 3.

11:10-11:30 Co�ee break

11:30-12:30 Plenary talk: David Chodounsky,
Mathias Forcing with Filters

12:30-14:00 Lunch

14:00-19:00 Excursion

19:00 Dinner
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Thursday, 15th of May

08:00 Breakfast

09:00-10:00 Mini-course: Piotr Koszmider,
Applications of generic two-cardinal combinatorics,
part 3.

10:10-11:10 Mini-course: Lajos Soukup,
On properties of families of sets, part 3.

11:10-11:30 Co�ee break

11:30-12:30 Plenary talk: Nam Trang,
On a class of guessing models

12:30-14:00 Lunch

14:00-16:30 Discussion sessions

16:40-17:40 Mini-course: Simon Thomas,
A descriptive view of combinatorial group theory,
part 4.

17:40-18:00 Co�ee break

18:00-19:00 Mini-course: Jindrich Zapletal,
Borel reducibility and higher set theory,
part 4.

19:00 Conference dinner
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Friday, 16th of May

08:00 Breakfast

09:00-10:00 Mini-course: Lajos Soukup,
On properties of families of sets, part 4.

10:10-11:10 Mini-course: Piotr Koszmider,
Applications of generic two-cardinal combinatorics,
part 4.

11:10-11:30 Co�ee break

11:30-12:30 Plenary talk: Aleksandra Kwiatkowska,
Continua from a projective Fraïssé limit

12:30-14:00 Lunch

after 14 Buses to Pozna«
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Mini-courses

Piotr Koszmider

Applications of generic 2-cardinal combinatorics

Abstract We will sketch the development of a part of two-cardinal
combinatorics which is often applied in constructions of various mathe-
matical structures like Boolean algebras, topological spaces or Banach
spaces.

We will propose an elementary, unifying, alternative to the usual
language, replacing commonly used structures by families of sets (orig-
inally de�ned by Velleman but unused in this form) which we call 2-
cardinals. We believe that this remove slots of unnecessary informa-
tion present in classical approaches to stepping-up and gives a quick
practical access to many powerful combinatorial techniques relevant in
applications. The main stages of the mini-course are:

• basic de�nitions and facts: 2-cardinals, coherence;

• combinatorial constructions: Kurepa trees, explicit de�nitions
of Hausdor� gaps, ρ-like functions, property ∆, strong nonre�ec-
tion;

• forcing with side conditions in 2-cardinals, generic stepping-up;

• more on constructions of mathematical structures using the above
ideas: Boolean algebras, compact spaces, Banach spaces;

In this theory one mixes stepping-up tools like ρ-functions with forcing
which often cannot be factored as σ-closed∗ c.c.c and uses tailor-made
side conditions in order to construct structures which exhibit big gaps
between cardinal invariants or lack of re�ection. Most known examples
of the results are the following consistency results:

• there is a dispersed compact space of countable width and Cantor-
Bendixson height ω2 + 1,

• there is a Banach space of density ω2 without uncountable
biorthogonal systems,

• there is a countably irredundant Boolean algebra of cardinality
ω2,
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ω1 versions of the above statements either can be proved in ZFC or
using principles like CH or ♦. The ω2-versions require these complex
strong negations of Chang's Conjecture like 2-cardinals + forcing. And
whether ω3-version of any of these statements is consistent are well-
known widely open problems. We will give more examples of such
results, sketch how they can be obtained and what challenges we face
if we want to go further in the direction of ω3.

A survey paper: P. Koszmider, On constructions with 2-cardinals,
should appear on arXiv.org before the beginning of the conference.
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Lajos Soukup

On properties of families of sets

Abstract We de�ne and study some classical and contemporary
properties of families of sets, such as property B, transversal prop-
erty, almost disjoint, essentially disjoint, chromatic number, con�ict
free chromatic number, etc. We introduce and apply some basic meth-
ods to investigate the relationship between these properties: chains
of elementary submodels, Davies trees, singular cardinal compactness,
Shelah's Revised GCH, and special forcing constructions. We also give
some applications of these methodsing in�nitary combinatorics.
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Simon Thomas

A descriptive view of combinatorial group theory

Abstract It is well-known that descriptive set theory provides a
framework for measuring the relative complexity of many naturally oc-
curring classi�cation problems. But it is less well-known that descrip-
tive set theory also provides a framework for explaining the inevitable
non-uniformity of many classical constructions in mathematics. In this
mini-course, I will illustrate this point by considering some construc-
tions from combinatorial group theory.

For example, the Higman-Neumann-Neumann Embedding Theorem
states that any countable group G can be embedded into a 2-generator
group K. In the standard proof of this classical theorem, the construc-
tion of the group K involves an enumeration of a set of generators of
the group G; and it is clear that the isomorphism type of K usually
depends upon both the generating set and the particular enumeration
that is used. One of the main results of this mini-course will be that
there does not exist a more uniform construction with the property
that the isomorphism type of K only depends upon the isomorphism
type of G.

In the �rst lecture, I will explain how to formulate various unifor-
mity problems using the notions of descriptive set theory and I will
discuss the statements of the main results; and in the remaining lec-
tures, I will present some proofs. In contrast to much of the recent work
in descriptive set theory, the proofs in this mini-course will mainly in-
volve purely set-theoretical notions such as forcing, large cardinals and
Borel determinacy.
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Jindrich Zapletal

Borel reducibility and higher set theory

Abstract I will introduce several methods for proving nonreducibil-
ity of analytic equivalence relations using forcing and combinatorics of
uncountable cardinals. This includes:

• the pinned cardinal and its applications, such as a proof of nonre-
ducibility using the failure of the singular cardinal hypothesis;

• generalizations of turbulence, leading to ergodicity results even
when no group action is present;

• separation properties, resulting from the generalization of
Solovay's coding to quotient spaces.

The tutorial is based on a self-titled upcoming monograph.
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Plenary talks

David Chodounsky

Mathias Forcing with Filters

Abstract Mathias forcing M(F) is a natural forcing adding a pseu-
dointersection for a given �lter F on ω. For concrete applications, we
are often interested in ωω bounding-like properties (almost ωω bound-
ing, adding dominating real, adding eventually di�erent real) of this
forcing. These properties depend on the �lter F and can be character-
ized by its topological combinatorial covering properties (F is consid-
ered as a subspace of 2ω). Namely M(F) is almost bounding i� F is
Hurewicz and M(F) does not add dominating reals i� F is Menger. I
will present ideas behind these characterizations and discuss the con-
nection with results of Guzmán, Hru²ák, Martínez, Minami and others.

The talk is based on join work with L. Zdomskyy and D.Repov².

Aleksandra Kwiatkowska

Continua from a projective Fraïssé limit

Abstract We �rst review the projective Fraïssé theory developed by
Irwin and Solecki. Then we present several examples of projective
Fraïssé limits, including the one that gives rise to the pseudo-arc (this
example is due to Irwin and Solecki), and the more recent one, that
gives rise to the Lelek fan. Finally, we discuss several properties of
the Lelek fan and of its homeomorphism group, which are proved us-
ing the projective Fraïssé limit construction. This is joint work with
Dana Barto²ová.
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Philipp Lücke

In�nite �elds with large free automorphism groups

Abstract Shelah proved that a free group of uncountable rank is
not isomorphic to the automorphism group of a countable �rst-order
structure. In contrast, Just, Shelah and Thomas showed that it is con-
sistent with the axioms of set theory that there is a �eld of cardinality
ℵ1 whose automorphism group is a free group of rank 2ℵ1 . Motivated
by this result, they ask whether there always is a �eld of cardinality ℵ1
whose automorphism group is a free group of rank greater than ℵ1.

In my talk, I will develop general techniques that enable us to re-
alize certain groups as the automorphism group of a �eld of a given
cardinality. These techniques will allow us to show that the free group
of rank 2κ is isomorphic to the automorphism group of a �eld of car-
dinality κ whenever κ is a cardinal satisfying κ = κℵ0 . Moreover, we
can use them to show that the existence of a cardinal κ of uncountable
co�nality with the property that there is no �eld of cardinality κ whose
automorphism group is a free group of rank greater than κ implies the
existence of large cardinals in certain inner models.

This is joint work with Saharon Shelah.

Nam Trang

On a class of guessing models

Abstract For an in�nite cardinal κ, we de�ne κ-guessing models.
The notion of guessing models has been isolated by Viale and Weiss.
For κ > ℵ0, κ-guessing models are combinatorial essence of supercom-
pactness compatible with non-inaccessible cardinals. We prove some
combinatorial consequences of guessing models as well as discuss their
relationships with forcing axioms. We also discuss the consistency
strength of the existence of κ-guessing models. In particular, a the-
orem along this line is: the existence of ℵ2 guessing models (along with
some mild cardinal arithmetic assumptions) yield models of �ADR + Θ
is regular�.
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Konstantinos Tyros

Density Theorems for words

Abstract We shall present the Density Hales�Jewett theorem and
the Density Carlson�Simpson theorem. The Hales�Jewett theorem is
one of the most representing theorems in Ramsey theory (see [HJ]). Its
density version was �rst proved by H. Furstenberg and Y. Katznelson
in 1991 using Ergodic Theory (see [FK2]). A combinatorial proof was
discovered in 2012 and is contained in the Polymath paper (see [Pol],
see also [DKT3]). However, our presentation will be based on the proof
contained in [DKT3] We will also present a density version of a theorem
due to T. J. Carlson and S. G. Simpson (see [CS] and [DKT] for its
density version) concerning the space of left variable words, which con-
sists, in particular, an extension of the Density Hales�Jewett theorem.

[CS] T. J. Carlson and S. G. Simpson, A dual form of Ramsey's theo-
rem, Adv. Math., 53 (1984), 265-290.
[DKT3] P. Dodos, V. Kanellopoulos and K. Tyros, A simple proof of the
density Hales�Jewett theorem, International Mathematical Research
Notices, to appear.
[DKT] P. Dodos, V. Kanellopoulos and K. Tyros, A density version of
the Carlson�Simpson theorem, Journal of the European Mathematical
Society, to appear.
[FK2] H. Furstenberg and Y. Katznelson, A density version of the
Hales�Jewett theorem, Journal d'Anal. Math., 57 (1991), 64-119.
[HJ] A. H. Hales and R. I. Jewett, Regularity and positional games,
Trans. Amer. Math. Soc., 106 (1963), 222-229.
[Pol] D. H. J. Polymath, A new proof of the density Hales�Jewett the-
orem, Ann. Math., 175 (2012), 1283-1327.
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Research statements

Francis Adams
University of Florida
fsadams@ufl.edu

I am primarily working with Dr. Jindrich Zapletal in descriptive set
theory, particularly in the theory of de�nable equivalence relations. Showing
that one ER is reducible to another is in principle straightforward: �nd a
reduction. One of the main problems in this area is coming up with non-
reducibility results. One way to achieve such results is to �nd a property
that persists under Borel reducibility. So for such a property, if E has it and
F doesn't then F 6≤B E. One such property is being a pinned equivalence
relation. Recently Dr. Zapletal has developed several other invariants and
as with pinned equivalence relations, they are described using forcing. One
example is is a generalization of the Martin-Solovay almost disjoint coding.
Under Martin's Axiom, analytic equivalence relations E on a Polish space
X can have the c − c,-separation property: for A0, A1 ⊆ X with disjoint
E-saturations and of size less than 2ℵ0 , there is an E-invariant Borel set
separating A0 and A1. I am looking at which equivalence relations have this
property, and its relationship with other reducibility invariants.

I am also working on another project with Dr. Doug Cenzer. We are in-
vestigating countable models that can be made ultrahomogeneous by adding
�nitely many non-logical symbols to the language, where ultrahomogeneous
means that every isomorphism of �nitely generated substructures extends to
an automorphism of the entire structure. Such structures are called homoge-
nizable. Of particular interest is when only constants are added. Besides just
classifying homogenizable structures among classes like linear orders, equiv-
alence structures, etc., I am looking at them in the context of computable
model theory. A computable structure A is computably categorical if ev-
ery computable structure isomorphic to A is in fact computably isomorphic.
The concept of being ∆0

2 categorical is de�ned similarly. Every computable
ultrahomogeneous structure is ∆0

2categorical, so any computable structure
which can be made ultrahomogeneous by adding �nitely many computable
functions or relations is ∆0

2 categorical. With this in mind, I am exam-
ining the relationship between computably categorical, ∆0

2-categorical, and
homogenizable computable strucutures in di�erent classes.
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Giorgio Audrito
University of Torino
giorgio.audrito@gmail.com

I am a third year PhD student at the University of Torino, and my re-
search interests lie in forcing axioms, large cardinals and absoluteness results.
Speci�cally, for my master thesis I worked on de�nability of the ground model
in forcing extensions (Laver), characterization of classes of forcing posets (κ-
cc, density κ) using properties of the corresponding forcing extensions with
respect to the ground model (Bukovsky, Friedman), and consequences of the
κ-approximation property.

During my PhD, I worked on well-founded boolean ultrapowers with
not fully generic ultra�lters and relations with large cardinal embeddings
(Hamkins, Johnstone), characterization of large cardinal properties as tree
properties (Todorcevic), iterations of proper and semiproper posets and con-
sistency strength of forcing axioms (Shelah, Donder, Fuchs, Viale).

At the moment I am working on resurrection axioms (introduced recently
by Hamkins and further developed by Tsaprounis) as an alternative form or
forcing axioms, and how to obtain generic absoluteness results in this context.

21



Wojciech Bielas
University of Silesia
wbielas@us.edu.pl

My doctoral thesis consists of two parts. The �rst part is about supe-
runiversal rigid metric space and the second part concern Wallman compact-
i�cation.

One of the �rst example of universal metric spaces can be found in works
of M. Fréchet [4]. We say that a metric space X is universal for a given class
C if X contains isometric copy of every element of C. Examples of universal
metric space were given also by P. Urysohn [8], W. Sierpi«ski [7], S. Banach
and S. Mazur [1]. The example U of Urysohn has the additional property
of ω-homogeneity which means that every isometry between �nite subsets of
U has an extension to the isometry of the whole space U. The property of
ω-homogeneity together with the universality for the class of all separable
metric spaces imply ω-superuniversality where a metric space X is said to
be ω-superuniversal if every isometric embedding of a �nite subset of any
countable metric space Y has an extension to an isometric embedding of the
whole space Y into X. These notions have generalizations for uncountable
cardinal numbers. Characterization and existence of κ-superuniversal, κ-
homogeneous metric spaces were studied in papers of Stephen H. Hechler [4]
and Miroslav Kat¥tov [5]. Every κ-superuniversal metric space of power κ
is also κ-homogeneous. The motivation for the �rst part of my thesis was
the supposition of Wiesªaw Kubi± that there exists κ-superuniversal metric
space which is not κ-homogeneous. In this part I prove that there exists a
κ-superuniversal metric space which has exactly one isometry.

In the second part of the thesis a construction of Wallman compacti�ca-
tion of a lattice is considered. This construction leads to the functorW from
the category of all normal lattices into the category of all compact Hausdor�
spaces. Although some of results of this part are known [6], I give a few
examples which show di�erences between the Wallman functor and its re-
striction to the category of all Boolean lattices. I show that the extension
f : βX → Z of a continuous function f : X → Z, where Z is a compact
Hausdor� space, is determined by the value of the functor W on the lattice
homomorphism f−1[·] : Z(Z) → Z(X) between lattices of zero-sets. Simi-
larly, if X and Y are compact Hausdor� spaces such that Φ : C(X)→ C(Y )
is an isomorphism of rings, then from the Gelfand�Kolmogoro� Theorem [3]
X is homeomorphic to Y and such a homeomorphism can be obtained as the
Wallman representation of the homomorphism φ : Z(X)→ Z(Y ) determined
by Φ.
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My third point of interest is the computation of relative ranks of semi-
groups of functions. I am the coauthor of [2] where it is proved that the
relative rank r(B(X) : C(X)) of the semigroup of Borel mappings B(X)
from X to X (with the composition of mappings) with respect to the semi-
group of continuous functions C(X) is equal ℵ1 if X is an uncountable Polish
space which either can be retracted to a Cantor subset of X, or contains an
arc, or is homeomorphic to its Cartesian square X2.

In the case of metric spaces I intend to investigate topological properties
of κ-superuniversal metric spaces with particular emphasis on their topolog-
ical homogeneity. Regarding lattices I would like to make further attempts
to examine the functor of Wallman compacti�cation, especially the existence
of its adjoint as well as its properties concerning inverse limits of topological
spaces. Finally, I am going to complete my work with Michaª Morayne and
Tomasz Sªonka concerning a computation of the relative rank of semigroup
of the semigroup of continuous functions from X to X with respect to the
semigroup of homeomorphism of X, where X is a countable scattered metric
space.
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Marek Bienias
�ód¹ University of Technology
marek.bienias88@gmail.com

I am the third year PhD student in Mathematics at Lodz University of
Technology, under the supervision of prof. Artur Bartoszewicz and prof.
Szymon Gª�ab. My �elds of interest are mainly set theory and its appli-
cations in analysis. The PhD Thesis, that I am working on now, is titled
Algebraic structures in some sets of functions and is devoted to the problems
of algebrability of some sets of functions.

So far, I have participated in 13 conferences and I have been a co-author
in 4 publications:

• Independent Bernstein sets and algebraic constructions, A. Bar-
toszewicz,
M. Bienias, S. Gª�ab, Journal of Mathematical Analysis and Applica-
tions, 393 (2012) 138 � 143.

• Two point sets with additional properties, M. Bienias, S. Gª�ab, R.
Raªowski, S. �eberski, Czechoslovak Mathematical Journal 63 (4),
(2013), 1019 � 1037.

• The continuity properties of compact-preserving functions, T. Banakh,
A. Bartoszewicz, M. Bienias, S. Gª�ab, Topology and Its Applications,
160 (2013) 937 � 942.

• Strong c-algebrability of strong Sierpi«ski-Zygmund, smooth nowhere
analytic and other sets of functions, A. Bartoszewicz, M. Bienias, M.
Filipczak,
S. Gª�ab, Journal of Mathematical Analysis and Applications, 412
(2014) 620 � 630.
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Alexander C. Block
University of Hamburg
fmua001@uni-hamburg.de

Currently I have two main research interests in set theory. The �rst is
descriptive set theory in the axiomatic framework of ZF + AD + DC, where
AD is the full axiom of determinacy and DC the axiom of dependent choices.
More concretely I am interested in generalizations of the Wadge hierarchy.
One of these is the hierarchy of norms, also called the Steel hierarchy, as
studied restricted to its Borel fragment by Duparc [1] and unrestricted by
Löwe [3]. Under the assumption of AD and DC the hierarchy of norms,
which essentially consists of equivalence classes of prewellorderings on the
Baire space, is a well-order. An open problem, which I worked on, is that of
determining the order type Σ of the full hierarchy of norms. Currently it is
only known that Θ(ΘΘ) ≤ Σ < Θ+, where Θ is the supremum of the order
types of prewellorderings on the Baire space.

My second research interest, the main focus of my PhD project, is second
order set theory with a focus on modal logics of set theoretic model construc-
tions. The idea behind this � as �rst introduced for the case of forcing by
Hamkins and Löwe [2] � is to de�ne a modal logic by interpreting the modal
operator 2 as �in every model that can be constructed from V by some �xed
set theoretic model construction, [...] holds�, where [...] is the scope of the
2-operator. In this area I am currently mainly interested in determining the
modal logics of ccc and ω1-preserving set forcing, full class forcing, symmetric
extensions and ground models. Also I am interested in bimodal logics arising
from an interplay between two distinct set theoretic model constructions.

References.

[1] Jacques Duparc, The Steel Hierarchy of Ordinal Valued Borel Map-
pings, The Journal of Symbolic Logic, vol. 68 (2003), no. 1, pp. 187�
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Piotr Borodulin-Nadzieja
University of Wrocªaw
pborod@math.uni.wroc.pl

I'm interested in applications of set theory to topology, measure the-
ory and analysis. In particular I like to study structures in P (ω)/Fin and
their connections to objects �outside� set theory (like topological or Banach
spaces). Also, I'm interested in measures on Boolean algebras.

Recently I was involved in studying the following topics:

• Structure of towers and gaps in P (ω)/Fin (together with
David Chodounsky),

• Sequential properties of spaces of measures with weak∗ topology
(with Omar Selim),

• Generalizations of summable ideals and the question of classi�cation
of analytic P -ideals using Banach spaces (with Barnabas Farkas).

Now I investigate the relations between some classical separability-like
conditions (like separability itself, ccc, ω1-precaliber, being a support of a
measure) in the realm of small compact spaces (i.e. such that cannot be
mapped continuously onto [0, 1]ω1).

Apart of the above I like set theory of the reals.
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Hazel Brickhill
University of Bristol
hazel.brickhill@bristol.ac.uk

I am in my �rst year of a PhD in set theory at the university of Bristol.
I am interested in inner models and I have been working on using the hyper-
�ne structure of Friedman and Koepke [1] for a proof that in L stationary-
re�ecting cardinals are weakly compact, a result originally proved by Jensen
[2] using �ne structure techniques. Both proofs are via the existence for cer-
tain � sequences, and I have also been looking at � sequences in other areas.
For my masters project I was looking into large cardinals and determinacy
and I have also done some work on non-standard analysis and the foundations
of probability.

References.
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Andrew Brooke-Taylor
University of Bristol
a.brooke-taylor@bristol.ac.uk

I am interested in large cardinals and forcing, and also in applications of
set theory to category theory and algebraic topology.

In Kobe (where I was until last October) working with Jörg Brendle, my
research focused on generalisations of cardinal characteristics of the contin-
uum in which the role of ω is taken by a large cardinal. I took a particular
interest in the evasion number e, which Blass �rst introduced in connection
with results about abelian groups, but which has a simple combinatorial def-
inition. With Brendle, Selwyn Ng and André Nies I have also worked on an
analogy in computability theory for Cicho«'s diagram.

In Bristol my work is focused on applications of set theory to category
theory and algebraic topology. In a 2005 paper, Casacuberta, Scevenels and
Smith showed that under the assumption of Vop¥nka's Principle, every gener-
alised cohomology theory in algebraic topology admits a localisation functor,
solving a 30-year-old open problem. The large cardinal strength required
for this result has since been lowered by Bagaria, Casacuberta, Mathias and
Rosicky to the existence of a proper class of supercompact cardinals, but there
is still no known lower bound for the large cardinal strength required. I hope
to make progress on this and related questions, and any other set-theoretic
questions that crop up in the process, such as forcing indestructibility results
for the relevant large cardinals.
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Jonathan Cancino-Manríquez
Universidad Nacional Autónoma de México
mhacajoh@hotmail.com

I am currently studying the �rst year of my PhD at UNAM university
in México, under the supervision of M. Hru²ák. I am mainly interested in
forcing, cardinal invariants of the continuum, as well as in combinatorial
properties of �lters and ideals on countable sets.

I am working on irresolvable spaces, more speci�cally on the irresolv-
ability number, irr, which is de�ned as the minimum possible weight of a
countable dense in itself irresolvable T3 space. In joint work with M. Hru²ák
and D. Meza-Alcántara, we proved that max{d, rscatt} ≤ irr, and also that
the combinatorial principle ♦(rscatt) implies irr = ω1.

Also, I am interested in the existence of I-ultra�lters. Remember that an
ultra�lter U is an (weak) I-ultra�lter if for any (�nite to one)f ∈ ωω, there
is A ∈ U such that f [A] ∈ I. For example, given any Borel ideal I, there is a
cardinal invariant zfin(I) such that its diamond principle ♦(zfin(I)) implies
the existence of weak I-ultra�lters. For some Borel ideals this invariants can
be expressed in terms of more familiar cardinal invariants, two examples are
zfin(Z) = min{d, r} and zfin(ED) = hom1,c, where Z and ED are the density
zero ideal and the eventually di�erent ideal, respectively.

Fabiana Castiblanco
Westfalisches Wilhelms Universität Münster
fabi.cast@uni-muenster.de

I am a �rst year PhD. student at Westfalisches Wilhelms Universität
Münster under supervision of Professor Ralf Schindler.

During my master studies, my research was focused around set-theoretic
topology, particularly relative consistency results of the existence of count-
ably compact group topologies with certain properties using constructions
via forcing, fragments of MA (MAcountable, MAσ−centered), the total failure
of MA and the existence of selective ultra�lters.

Currently, I am interested in in�nitary combinatorics, dealing with large
cardinal axioms and determinacy. I also have great interest in applications
of set theory, especially to algebra, topology and analysis.

29



Filippo Cavallari
Università degli Studi di Torino
filips88@libero.it

I am a �rst year phd student in mathematics at the University of Turin.
I started my phd on February.

I did my Bachelor's degree in Matematics at the University of Palermo
in 2010 presenting the thesis �Assioma della scelta: equivalenti, conseguenze
e coerenza relativa con ZF� (�Axiom of choice: equivalent, consequences and
relative coherence with ZF�). My supervisor was professor Nicola Gambino. I
did my Masters degree in Mathematics at the University of Udine in 2013 pre-
senting the thesis �Determinatezza nell'aritmetica del secondo ordine� (�De-
terminacy in arithmetic of the second order�). My supervisor was professor
Alberto Marcone. To realize this thesis I studied some topics about set theory
and reverse mathematics.

Now I'm interested in large cardinals and forcing and during these months
I'm starting to study advanced topics about these �elds of set theory.
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David Chodounsky
Institute of Mathematics AS CR
david.chodounsky@gmail.com

My main research interests are in forcing, set theory of the reals and
in�nitary combinatorics, cardinal invariants of the continuum and ultra�lters
on countable sets.

My main focus is the structure of Boolean algebras P(ω)/fin and
P(ω1)/fin together with the question about their possible isomorphism.

Lately I got interested in investigating the structure of gaps and towers
in P(ω)/fin (⊂∗-chains of type ω1). A tower 〈Tα〉α<ω1

is Suslin if each co�nal
subtower contains two elements in inclusion and Hausdor� if {α < β : Tα \
Tβ ⊂ n} is �nite for each β ∈ ω1 and n ∈ ω. It turns out that Hausdor�
towers are precisely towers maximal among posets of size ω1 in Tukey order.
Investigation of towers also seems to be a useful tool for classifying (ω1, ω1)
gaps. This is a joint work with P.Borodulin-Nadzieja.

In connection with this topic, I am interestied forcing notions for diag-
onalizing �lters and their properties, especially not adding dominating reals
and preserving unbounded families.

Another direction of my research are forcing notions connected with union
ultra�lters on F = [ω]<ω \ ∅. A set A ⊂ F is an FU-set if there is a disjoint
sequence s = {si : i ∈ ω} such that A = {

⋃
{si : i ∈ F} : F ∈ F}. An

ultra�lter U on F is union ultra�lter if it has a base consisting of FU-sets.
For U , core(U) is the �lter generated by {

⋃
A : A ∈ U}. Among problem,

we would like to solve, is the relative consistency of existence of an union
ultra�lter with meager core. This is a joint work with P.Krautzberger.
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Katarzyna Chrz¡szcz
�ód¹ University of Technology
k-chrzaszcz@wp.pl

My name is Katarzyna Chrz�aszcz. I am a �rst year student of Master
Studies in Mathematics at the Lodz University of Technology. I started
studying Mathematics in 2010, in July 2013 I obtained my BSc degree. My
�elds of interest are mainly topology and set theory. I have just started
working on my master's degree thesis "Some properties of microscopic sets".
My advisor is Professor Szymon Gª�ab. So far I have participated in two
conferences. Last July I attended the "Workshop on Set Theory and Its
Applications to Topology and Real Analysis in memory of Irek Recªaw",
which was held in Gda«sk (Poland). This year I took part in "Winter School"
in Hejnice (Czech Republic).

Nela Cicmil
University of Oxford
nela.cicmil@dpag.ox.ac.uk

I was previously a medical student and completed a D.Phil in Neuro-
science at Oxford University. While working with computational models of
perception and decision-making, I developed a strong interest in mathemat-
ics and decided that this is the direction I would like to pursue. Currently I
self-study mathematics with a view to pursuing math research. My research
interests lie in analytic and set-theoretic topology with applications to logic
and computation.
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Michal Doucha
Polish Academy of Sciences
m.doucha@post.cz

In general, I am interested in applications of logic to other areas of mathe-
matics. I specialize in descriptive set theory and countable and metric model
theory, and try to follow the recent program of applying techniques from
these disciplines to areas such as functional analysis, topological group the-
ory, topological dynamics, etc., especially in cases where the classical methods
were not successful.

To be more speci�c, my recent e�orts have been focused on using Fraïssé
theory in order to produce some universal Polish (metric) groups and group
structures on the Urysohn universal metric space. Let me illustrate it on a
sample theorem.

Theorem There exists an abelian Polish group G equipped with an invariant
metric such that for any separable abelian group H equipped with an invari-
ant metric there exists a subgroup H ′ ≤ G isometrically isomorphic to H.
Moreover, G is isometric to the Urysohn space.
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Ohad Drucker
The Hebrew University
ohad_drucker@yahoo.com

Scott Analysis and Canonical Ramsey Theory

Abstract: We investigate possible ways of adopting Scott analysis to a
more general setting. We believe this will help solve a canonization problem
- showing that analytic equivalence relations with Borel classes are in fact
Borel on an I - positive set, for ideals I such that PI is proper.

The following are the two main problems of our research:

Problem 1:

Given an analytic equivalence relation E on a Polish space X whose
equivalence classes are Borel, a σ - ideal I such that PI is proper, and a
Borel I - positive set B, does there exist an I - positive C ⊆ B such that E
restricted to C is Borel?

This question was raised by Kanovei, Sabok and Zapletal. They have
solved the problem positively when E is an orbit equivalence relation induced
by a Polish action, and when E is a countable equivalence relation.

Problem 2:

Find a Scott analysis for general analytic equivalence relations which
satis�es a boundedness principle, which is, the equivalence relation is Borel
if and only if the rank is bounded.

Hjorth analysis for general Polish actions relies on the structure of the
acting group. It seems like a totally di�erent idea is needed.

We found out that the existence of a measurable cardinal implies a pos-
itive answer to the �rst problem. This was done using a notion of rank for
general analytic equivalence relation, but this rank is not Borel de�nable,
which is were the measurable cardinal is necessary. The proof hereby sug-
gests that if a more de�nable rank will be found, the problem will be solved
in ZFC alone. Hence we intend to look for alternative ranks for general ana-
lytic equivalence relations. The recently developed canonical Ramsey theory
on Polish spaces provides us with many more tools which might help, and
we intend to study them as well.
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Piotr Drygier
University of Wrocªaw
piotr.drygier@math.uni.wroc.pl

My research is focused on the topology in Banach spaces especially in
spaces of real-valued continuous functions on compact set (denoted by C(K)
for some compact set K). This is the place where general topology, measure
theory and set theory meets the functional analysis. Lets say that Banach
space E has a Sobczyk property (SP) if every copy of c0 ⊂ E is comple-
mented in E i.e. there exists bounded linear operator P : E → c0 which
satis�es P 2 = Id and P [E] = c0. Currently I am involved in topics around
the Sobczyk theorem which asserts that every separable Banach space has
Sobczyk property. There exist however non-separable spaces which satisfy
SP. It is true for example, due to C. Correa and D. V. Tausk ([1]), that if K
is compact line, C(K) has SP. With my advisor we are trying to �nd some
other topological or measure-theoretic characterisations of such compact sets
K for which C(K) has SP.
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Barnabás Farkas
Kurt Godel Research Center
barnabasfarkas@gmail.com

My research is focused on combinatorics and descriptive set theory of ide-
als on countable sets, and on related methods of forcing. I am also interested
in interactions between set theory and Banach space theory.

Recently, I am very interested in the following questions:

Question 1 Assume that E ⊆ [2ω]2 is a graph of measure zero (i.e. RE =
{(x, y) : {x, y} ∈ E} is a null set in 2ω × 2ω). Does there exist a non-null
E-independent set, that is, a non-null set A ⊆ 2ω such that [A]2 ∩ E = ∅?
For the meager ideal, the analogous property holds true, see T. Banakh,
L. Zdomskyy: Non-meager free sets for meager relations on Polish spaces,
PAMS, to appear.

Question 2 Is there any reasonable characterization of those (Borel) ideals
on ω which satisfy the following property: If E ⊆ [ω]2 is graph with (E)x =
{y : {x, y} ∈ E} ∈ I for every x, then there is an A ⊆ ω, A /∈ I such that
[A]2 ∩ E = ∅?
Question 3 Can we characterize those ideals on ω which can be written of
the form

{
A ⊆ ω :

∑
x̄�A is unconditionally convergent

}
where x̄ = (xn)n∈ω

is a sequence in c0, `1, or Rω equipped with their usual Banach space or Polish
Abelian group structure?

We know that such ideals are non-pathological analytic P-ideals but there
are (non-pathological) Fσ P-ideals which are not representable of this form,
see B.F.,
P. Borodulin-Nadzieja, G. Plebanek: Representations of ideals in Polish
groups and in Banach spaces, submitted.

Question 4 Let F be a Borel �lter on ω and assume that in a forcing
extension it contains a tower, that is, a ⊆∗-descending sequence (Tα)α<κ in
the �lter such that there is no X ∈ [ω]ω with X ⊆∗ Tα for every α. Does F
contain a Borel P-�lter? (This is a Σ1

2 hence absolute property of of F .)
We can easily force towers into Borel P-�lters, see F.B., L. Soukup: More on
cardinal invariants of analytic P-ideals, CMUC 50/2 (2009), 281-295.

Question 5 Consider the P-Ideal Dichotomy (PID) restricted to those P-
ideals I ⊆ [κ]≤ω such that I � X is Borel in P(X) for every X ∈ [κ]ω. It is
easy to check that this principle implies the Suslin Hypothesis. What can we
say about other classical consequences of PID under this weak version of it?
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Rafaª Filipów
University of Gda«sk
rfilipow@mat.ug.edu.pl

My research interest is in the applications of set theoretic methods
(mostly ideals and �lters on N) to questions in

• analysis (real functions, convergence, the real line),

• combinatorics (Ramsey-like theorems),

• topology (convergence),

• measure theory (submeaseures on N).

Kevin Fournier
Université de Lausanne/ Université Paris VII
kevin.fournier@unil.ch

I'm a fourth year PhD student in descriptive set theory, and my research
centers around reductions by continuous functions. Assuming adequate de-
terminacy hypotheses, I work on generalizations of the results obtained on
the Wadge hierarchy of Borel substets of the Baire space to larger topolog-
ical classes, beginning with the di�erences of co-analytic sets and aiming to
the description of the whole hierarchy of the ∆1

2 subsets. I'm naturally also
interested in the strength of (Wadge) determinacy hypotheses for the classes
I'm considering.
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Fiorella Guichardaz
Universität Freiburg
fiorella.guichardaz@gmail.com

During my Master at the University of Torino, I became interested in
forcing. In particular, for my Master Thesis I focused on forcing with Boolean
algebras, through the study of Boolean valued models, regular embeddings
and projections and iterated systems of Boolean algebras.

I am now a �rst year PhD student at the University of Freiburg and I am
currently concerned with proper forcing (equivalent formulations, preserva-
tion of properness in forcing iterations, ℵ2-cc, ωω-boundedness,...)

Gabriele Gullà
University of Roma-Tor Vergata
gulla@mat.uniroma2.it

I am a PhD student at the University of �Roma- Tor Vergata� (Italy)
under the supervision of prof. Paolo Lipparini.

My interests concern Mathematical Logic with particular attention to
Set Theory; more speci�cally I am interested in Large Cardinal Theory and
Ultra�lters Theory, Forcing Methods (in this moment in particular Prikry's
one), Dichotomy between Forcing Axioms and Large Cardinal Axioms, Ω-
Logic (by H.Woodin).

Other interests are Philosophy of Logic, non-ZF systems (as NF) and
interaction among Logic, General Topology and Analysis. My �rst theme of
interest has been the Continuum Problem: I presented Cohen's work (inde-
pendence) in my bachelor degree thesis and Woodin's work (essential false-
ness) in the master one.

In this period I am studying the properties of cardinals k and λ such that
every uniform ultra�lter on λ is k-decomposable.
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Osvaldo Guzman
Universidad Nacional Autónoma de México
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I am a PHD student in Mexico under the supervision of Michael Hru²ák.
My main interests are on forcing, cardinal invariants of the continuum, MAD
families and Borel ideals on countable sets. I am also very interested in
combinatorics related to ω1 such as Suslin trees, walks on ordinals, gaps and
forcing axioms.

With Michael Hru²ák and Arturo Martinez-Celis we studied some prop-
erties of the Mathias forcing associated to Borel ideals. We proved that a the
Mathias forcingM (I) associated a Borel ideal I adds a dominating real if and
only if I is not Fσ. Currently with Michael Hru²ák and David Chodounsky
we are investigating some more properties about M (I) and ℘ (ω) /I.

I am also very interested in the destructibility of MAD families under
forcing extensions. The main questions in here are about the existence of
Cohen and Sacks indestructible MAD families. We have shown that every
AD family of size less than c can be extended to a Cohen indestructible MAD
family if and only if b = c. We have also shown that if c ≤ ω2 and I is a tall
Borel ideal, then a (I) = max {a, cov∗ (I)} where a (I) is the minimum size
of a MAD family contained in I and cov∗ (I) is the minimum size of a witness
of tallness for I.
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Karen Bakke Haga
University of Copenhagen
karenbhaga@math.ku.dk

I am a �rst year PhD student at University of Copenhagen under the
supervision of Asger Törnquist. My interests are in descriptive set theory,
more speci�cally Borel reducibility of equivalence relations.

Given equivalence relations E, F on Polish spaces X, Y , we say that
E is Borel reducible to F if there is a Borel map f : X → Y such that
xEx′ ⇔ f(x)Ff(x′). In other words, E is Borel reducible to F if we can
map the equivalence classes of E to the equivalence classes of F in a Borel
manner such that the induced map X/E → Y/F is an injection, and we write
E ≤B F . If E ≤B F and F ≤B E, we say that E and F are bi-reducible.
If, on the other hand, E ≤B F and there is no Borel reduction from F to
E, then we write E <B F . If there is neither a Borel reduction from E
to F nor a Borel reduction from F to E, then we say that E and F are
incomparable. For a group action G yα X on a Polish space, we denote by
EGα the equivalence relation on X induced by this action.

My research focuses on two questions:

1) Does any countable non-amenable group G admit group actions Gyα

X and Gyβ Y on Polish spaces X and Y such that the induced equivalence
relations EGα and EGβ are incomparable?

2) Let E0 be the equivalence relation on 2ω de�ned by xE0y ⇔ (∃n ∈
ω)(∀m ≥ n)xm = xn. This equivalence relation is induced by a group action
of Z. If H yα X is any group action of an amenable group on a Polish space
X, is EHα then Borel reducible to E0?
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Dan Hathaway
University of Michigan
danhath@umich.edu

I am a 4th year PhD student at the University of Michigan, under the
direction of professor Andreas Blass. My research interests include cardinal
characteristics (not necessarily of the continuum), forcing, set theory of the
reals, and descriptive set theory. So far, I have been focusing on certain
unexplored aspects of generalized domination.

A natural question is what is the smallest size of a family A of continuous
functions from ωω to ω such that any continuous function from ωω to ω is
everywhere dominated by some member of A. It is not hard to see that this
cardinal is at least d and at most the smallest size of a family B of well-
founded trees on ω such that any well-founded tree on ω is a subset of some
member of B. Then, for each α < ω1, I have constructed a family Bα of d
many well-founded trees on ω of rank < α such that any well-founded tree
T ⊆ <ωω of rank < α is a subset of some member of Bα.

Similarly, I have investigated this question but with Borel instead of con-
tinuous functions. In this case, the answer is c. In fact, no collection of fewer
than c functions su�ces to dominate all Baire class one functions. Indeed, a
general phenomenon is taking place which seems to have no analogue in the
world of cardinal characteristics of the continuum: for any cardinals κ ≤ λ
with κ regular and any set A ⊆ λ, there is a function f : κλ→ κ such that A
is constructible from κλ and any function g which dominates f . This shows
a way of encoding information using generalized domination. As an applica-
tion, it follows that when λ and κ are in�nite cardinals with κ regular and
λκ = λ, then the co�nality of all functions from λ to κ ordered by everywhere
domination is 2λ.

Another interesting question is to look at functions from ωω to ωω ordered
by pointwise eventual domination. If we do not care about the complexity
of the functions involved, then the problem is trivialized when there exists
a scale in ωω. However, if we restrict attention to only Borel functions, for
example, we get a more complicated situation.
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Jacob Hilton
University of Leeds
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I am a �rst-year PhD student with John Truss at the University of Leeds,
UK.

In set theory I have learnt about the basics of: in�nitary combina-
torics, forcing (in particular Lebesgue measurability), partition properties
and weakly compact cardinals.

I have a particular interest in Boolean algebras. I have been studying the
automorphism groups of the ordinals ωn + 1 (n ∈ ω), viewed as topological
spaces under the order topology. By Stone duality these are the same as the
automorphism groups of certain Boolean algebras. This research uses ideas
from topology and permutation group theory and has quite a combinatorial
�avour.

I am also interested in model theory (in particular homogeneous struc-
tures) and Ramsey theory.
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Stefan Ho�elner
Kurt Gödel Research Center
stefan.hoffelner@univie.ac.at

My research interest lies in the intersection of large cardinals, iterated
forcing and descriptive set theory, especially the de�nability of certain rela-
tions such as wellorders on the reals. A lot of e�ort has been made in the past
to construct models of ZFC having certain nice properties, as satisfying BPFA
or b < a = s, while additionally admitting a Σ1

3-wellorder on the reals. My
upcoming PhD thesis can be seen as a continuation of that string of work. In
particular I am working, under the supervision of Sy David Friedman, on the
construction of a model where the restricted nonstationary ideal NS � S (for
an arbitrary sationary, co-stationary set S) on ω1 is ℵ2-saturated while this
model has a Σ1

4 de�nition for any R, belonging to a certain class of de�nable
relations, including well-orders on the reals. Similar techniques will further
give a model where NS � S is saturated while NS is ∆1 de�nable. It would be
very interesting to generalize the results to the full nonstationary ideal NS,
however there are bigger problems stemming from the fact that the canonical
inner model with one Woodin cardinal M1 does not always admit conden-
sation. The natural next question would be if a Σ1

3-wellorder is consistent
with NS being saturated. This is expected to be di�cult as it would answer
Woodin's question whether the statement �NS saturated plus CH holds� is
consistent.
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I am a post-doc at Kobe University in Japan. My main research top-
ics are large cardinals, generic absoluteness, inner model theory, and their
interactions.

Currently I am mainly working on the following two projects:

Large cardinals, forcing axioms, and the theory of Hω2 or ω1-Chang model

This is a joint project with Matteo Viale. The goal of this research is
to rule out �natural" independence phenomena (such the one of CH from
ZFC) by maximizing your universe (or theory) in terms of large cardinals
and forcing axioms. Here is a sample result of our project:

Theorem (Viale, I.)
Let V,W be models of ZFC + MM++ + �There are a proper class of

Woodin cardinals". Assume that V is a model of the generic nice UBH.
Suppose that

1. (ω1,∈)V = (ω1,∈)W and (Hω2 ,∈)V ≺Σ1 (Hω2 ,∈)W , and

2. For any universally set A in V , there is a universally set B in W such
that (A#)V = (B#)W ∩ V .

Then (Hω2 ,∈)V ≺Σω (Hω2 ,∈)W .

Note that you do not have to assume the well-foundedness of V and W
in the above theorem. Also W does not have to include V and their well-
founded parts may diverse above ωV2 .

We conjecture that one can extend this result to the theory of ω1-Chang
model if you replace �MM++" with �MM+++" in the above theorem.

Inner models from Ω-logic

The goal of this research is to construct an inner model of ZFC which is
�close to" HOD but easier to analyze under the existence of very large large
cardinals (such as extendible cardinals). For this purpose, we construct an
inner model LΩ using the construction of Gödel's L but by adding de�nable
subsets in Woodin's Ω-logic instead of �rst order logic. What we have so far
is as follows:
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Theorem (I.)
Suppose there are a supercompact cardinal and a proper class of Woodin

cardinals. Assume that Woodin's Ω-conjecture with real parameters holds in
any set generic extension. Then

1. the model LΩ is an inner model of ZFC invariant under set generic
extensions (and in the generic multiverse),

2. LΩ is included in HOD,

3. LΩ contains all the reals in the mice known to exist so far, and it is
closed under all the mouse operators known to exist so far, and

4. LΩ satis�es GCH.

It seems that the model LΩ is too small for our purpose. We are now
working on the question what if we use �adding Ω-de�nable subsets to the
structure in question" as a model operator F (or a similar one) to construct
LF [E] using the background construction in inner model theory assuming
the generic nice UBH. We are interested in what such a model looks like and
it would be great if one could �nd a close connection between such a model
and HOD in a derived model of V .
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I am writing my master's thesis about LCS-spaces (locally compact, scat-
tered, T2 spaces). The compacti�cation of these spaces are the Stone spaces of
superatomic Boolean Algebras. If X is an LCS-space, we de�ne the Cantor-
Bendixson derivation:

X0 := X.
For successor ordinals α + 1: Xα+1 := {x ∈ Xα : x is an accumulation

point of Xα}.
For limit ordinals α: Xα :=

⋂
β<αX

β .
The sets of isolated points are Iα(X) := Xα −Xα+1.
The height of X is ht(X) :=min{β ≤ |X| : |Xβ+1| < ω}.
The cardinal sequence of X is CS(X) := 〈|Iα(X)|〉α<ht(X).

Especially, an (ω, ω1)-space is an LCS-space with cardinal sequence
CS(X) = 〈ω〉α<ω1 . The construction of such a space was done in di�er-
ent ways (I. Juhasz and W. Weiss, On thin-tall scattered spaces. Colloq.
Math., 64-68, 1978). It is also known that there exists 2ω1 non-homeomorphic
(ω, ω1)-spaces, as many as possible (A. Dow and P. Simon, Thin-tall Boolean
algebras and their automorphism groups, Algebra Universalis 29, 211-226,
1992). The method used for this result introduced a special construction
which I want to examine. It uses stationary sets in ω1 and describes very
well the structure of the homeomorphism groups of these spaces. My question
of interest is now, how much can I reduce the construction while preserving
the important properties and what do I have to change to loose some of
them?

Another question is which sequences are cardinal sequences (does an LCS-
space with this cardinal sequence exist?), which is so far only answered for
sequences of length less than ω2 (I. Juhasz and W. Weiss, Cardinal Sequences,
Annals of Pure and Applied Logic, 144, 96-106, 2006).
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I am currently a fourth year PhD student at Rutgers University, under the
supervision of Simon Thomas. My research interests are mainly in descriptive
set theory, more speci�cally in the theory of countable Borel equivalence rela-
tions. Under appropriate coding and identi�cation, many spaces of countable
structures can be regarded as standard Borel spaces, i.e., measurable spaces
(X,B) such that B is the collection of Borel sets of some Polish topology on
X. Then various classi�cation problems on these structures can be seen as
the study of the corresponding equivalence relations on X.

Given two Borel equivalence relations E and F on the standard Borel
spaces X and Y , we say E is Borel reducible to F , written E ≤B F , if there
exists a Borel map f : X → Y such that xEy ⇔ f(x)Ff(y). E and F are
Borel bireducible if E ≤B F and F ≤B E. A Borel equivalence relation is said
to be countable if each equivalence class is countable. It turns out that there
is a universal countable Borel equivalence relation, i.e., all other countable
Borel equivalence relations are Borel reducible to it. There also happens to
be a unique (up to Borel bireducibility) successor E0 to the identity relation,
i.e., E0 is Borel reducible to any countable Borel equivalence relation which is
not Borel reducible to the identity. Here E0 is the Borel equivalence relation
on 2N de�ned by xE0y ⇔ x(n) = y(n) for all but �nitely many n.

In [1], Thomas and Velickovic showed that the isomorphism relation on
the space of �nitely generated groups is countable universal. This suggests
the project of analyzing the Borel complexity of the isomorphism relation
for various restricted classes of �nitely generated groups. As a part of this
project, Thomas proved in [2] that E0 reduces to the isomorphism relation
on the space of in�nite �nitely generated simple amenable groups and con-
jectured that this isomorphism relation is actually countable universal. To
prove the former result, Thomas considered topological full groups of Cantor
minimal systems and minimal subshifts and studied various countable Borel
equivalence relations on the corresponding spaces, such as topological con-
jugacy and �ip conjugacy. My current research focuses on determining the
Borel complexity of these equivalence relations, which hopefully will lead to
progress on the latter conjecture.
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My research is concentrated on the theory of ideals of subsets of natural
numbers and its applications to the theory of rearrangements. In particular,
I'm interested in the following.

• Rearranging series of vectors on a small set. The basis for this prob-
lem is the Levy-Steinitz theorem, which discusses the form of the set
of possible sums of a series of vectors which are obtained through rear-
rangements. This is the generalization of the classic Riemann derange-
ment theorem. In my research I'm trying to determine the variation
of such set, for which the support of the permutation is contained in
some ideal.

• Rearranging the in�nite matrices using the composition of axial per-
mutations. Like above I'm working on those permutations for which
the support is contained in some ideal, i.e. it is small.
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My main �eld of interest is the set theory of the real line with particular
emphasis on measure and category, the aspects of which are magni�cently
described in [5] (see also: [2] and [1]). The whole theory is motivated by
the existing duality between measure and category and abrupt decline of it
in some cases. The same one can observe de�ning small sets in the sense
of measure and in the sense of category � see the survey paper of Miller
([3]), where the author de�nes classes of perfectly meager sets (sets which
are meager relative to any perfect set) and universal null sets (sets which
are null with respect to any possible �nite di�used Borel measure). Those
classes of sets were considered to be analogous in some sense, though some
di�erences were proved.

In [6] Zakrzewski proved that two other classes of small sets in the cate-
gory branch de�ned earlier by Grzegorek coincide and have some properties
dual to the class of universal null sets. Therefore he called this class uni-
versally meager sets. It is obvious that universally meager set is perfectly
meager, but it is consistent with ZFC that those classes are di�erent. We
de�ne natural class of �perfectly null� sets in 2ω � the sets that have measure
zero in any perfect set P ⊆ 2ω with respect to measure µP , where µP is a
measure taken form 2ω by canonical homeomorphism P → 2ω. It is obvi-
ous that every universally null set is perfectly null, but it is still not known
whether this class is at least consistently di�erent from the class of universal
null sets. We are also interested in properties of transitive versions of this
class in a sense of some additive properties (see also [4]). More generally one
can study some ideals of small sets which are invariant under di�erent classes
of Borel isomorphisms and their transitive versions.
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I am a �rst-year PhD student in Set Theory under the supervision of Peter
Koepke at University of Bonn. My main interests concern determinacy and
combinatorial set theory in general. Topics that I wish to be discussed at the
Young Set Theory Workshop include descriptive set theory, the interplay of
inner model theory and forcing for the determination of consistency strength
of large cardinal axioms as well as choiceless set theory.
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My research interests focus on the following topics:

1. Cp-theory. Given a Tychono� space X by Cp(X) we denote the
space of continuous functions with the pointwise convergence topology. We
want to understand which topological properties spaces X and Y share, pro-
vided their function spaces Cp(X) and Cp(Y ) are in some sense related (e.g.
(uniformly) homeomorphic or there is a continuous open/closed surjection
between them).

2. Isomorphisms between Banach spaces of continuous func-
tions. The above question makes sense also for C(K)-spaces: How compact
spaces K and L are topologically related if the Banach spaces C(K) and
C(L) are isomorphic?

3. Spaces of probability measures. For a compact space K by P (K)
we denote the space of probability measures on K with the weak∗ topology.
We are investigating relations between properties of P (K), properties of K
and properties of the Banach space C(K).

Adam Kwela
Polish Academy of Sciences
a.kwela@impan.pl

My main research topic is combinatorics of ideals on countable sets. An-
other direction in my studies are small subsets of the real line. I am mostly
interested in applications of ideals to topology and real analysis.

Subjects of my interest are ideal convergence of sequences of functions,
descriptive complexity of ideals and topological ways of representing ideals. I
study combinatorial properties of ideals and orders on ideals (such as Rudin-
Blass order or Kat¥tov order).

Currently I am investigating selective properties of ideals. I am also
working on microscopic sets.
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My research interests lie in descriptive set theory and its connections with
ergodic theory and topological dynamics. I study algebraic and topological
properties of Polish groups, that is, separable and completely metrizable
topological groups. I am also interested in actions and representations of
Polish groups.

Recently, I have been investigating structures that can be realized as
projective Fraïssé limits. Some important continua (compact and connected
metric spaces), which are also very homogeneous, can be realized as natural
quotients of projective Fraïssé limits. Examples of such continua are the
pseudo-arc and the Lelek fan. The projective Fraïssé theory, which is a is a
dualization of the classical Fraïssé theory from model theory, was introduced
by Irwin and Solecki [2], who used it to study the pseudo-arc.

In a recent project with Dana Barto²ová, we showed that the Lelek fan
is a natural quotient of the projective Fraïssé limit of a family of �nite trees.
The Lelek fan is a subcontinuum of the Cantor fan (the cone over the Cantor
set) that has a dense set of endpoints. This uniquely characterizes the Lelek
fan. The Lelek fan was constructed by Lelek [4]. An interesting feature
of the Lelek fan is that the set of its endpoints is 1-dimensional, it is a
dense Gδ, and it is homeomorphic to the complete Erd®s space [3]. Using
the projective Fraïssé limit construction, we proved several properties of the
Lelek fan and of its homeomorphism group. So far we showed that the Lelek
fan is projectively universal and projectively ultrahomogeneous in the class
of smooth fans as well as we proved that the homeomorphism group of the
Lelek fan is totally disconnected, generated by every neighbourhood of the
identity, has a dense conjugacy class, and is simple.
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I'm investigating convergence properties in topological spaces, in partic-
ular the Fréchet-Urysohn property and its generalisation, radiality. External
characterisations of these properties are already known, via certain quotients
of LOTS / metrisable spaces. On the contrary, I am searching for internal,
local characterisations of these properties and developing its theory, with a
focus on applications to Stone spaces and compacti�cations (how to com-
pactify a space whilst preserving these properties).
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My current research is in determinacy. It is a well-known result of Martin
that ZFC proves the determinacy of all Borel games, but there is been much
work in calculating how much one needs to prove the determinacy of larger
and smaller pointclasses. Lower down, for instance, the reverse mathemat-
ics of determinacy hypotheses has been largely settled, and recent work of
Montalbán and Shore shows that full second order arithmetic is insu�cient
to prove the determinacy of ∆0

4 games.

The methods used here suggest an application to determinacy �higher
up;� we already know the strength of determinacy in the di�erence hierar-
chy of Π1

1 sets, but there is room to further re�ne this hierarchy to obtain
consistency results with some intermediate theories.

Theorems take the form of:

∃M(M is iterable,M � T )⇒ Det(ω2-Π1
1 + Γ)

for various theories T ⊆ ZFC and pointclasses Γ ⊆ ∆1
1. We hope to generate a

large family of such results by drawing on the work of Montalbán and Shore.

This work draws on various techniques including descriptive set theory,
inner model theory and forcing. In particular we have had to develop a
generalised notion of an e�ectively computable relation, suitable for doing
descriptive set theory in uncountable spaces that arise out of the auxiliary
games used. In other developments, we have shown some natural forcings,
which are class forcings from the point of view of certain set models of frag-
ments of ZFC, preserve those fragments.
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My research focuses on combinatorial set theory, de�nability and forcing.
I am also very interest in applications of set theory to algebra, in particular
to the study of automorphism groups of in�nite structures. In the following,
I present some topics that I have been working on lately.

Locally de�nable well-orders. Given an uncountable regular cardi-
nal κ, I am interested in the construction of forcings that preserve many
structural features of the ground model (like the value of 2κ) and introduce
well-orders of the collection H(κ+) of all sets of hereditary cardinality at most
κ that are de�nable over the structure 〈H(κ+),∈〉. In [1], Peter Holy and I
construct such a partial order that forces the existence of a well-ordering of
H(κ+) that is de�nable by a Σ1-formula with parameter. Since the param-
eter used in the above de�nition is added by the forcing and codes a lot of
information, we are now working on the question of whether it is possible to
obtain a Σ1-de�nition of such a well-ordering that uses simpler parameters
(like sets from the ground model or the ordinal κ) or no parameters at all.

Generalized descriptive set theory. Given an uncountable cardinal
κ with κ = κ<κ, the generalized Baire space of κ is the set κκ of all func-
tions from κ to κ equipped with the topology whose basic open sets consist
of the sets of all extensions of partial functions of size less than κ. In [2],
Philipp Schlicht and I studied the class of subsets of κκ that are equal to
continuous images of κκ. We showed that many basic results about continu-
ous images of the Baire space ωω do not generalize to κκ. For example, there
is a closed subset of κκ that is not a continuous images of κκ and there is a
continuous injective image of κκ that is not κ-Borel, i.e. it is not contained in
the smallest algebra of set on κκ that contains all open subsets and is closed
under κ-unions. In a follow-up project, we consider the question whether
the set of all co�nal branches through a κ-Kurepa is a continuous images of
κκ. In a related project, Luca Motto Ros, Philipp Schlicht and I consider
dichotomy statements motivated by a classical theorem of Hurewicz stating
that every analytic subset of ωω is either covered by a countable union of
compact sets, or else it contains a closed set homeomorphic to ωω. We show
that the analogous statement for κκ can be forced to hold for any given un-
countable cardinal κ satisfying κ = κ<κ. Moreover, the statement can also
be forced to fail for such cardinals.
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Large free groups as automorphism groups of small �elds. Re-
cently, I have been interested in the question whether the automorphism
group of an in�nite �eld K can be a free group of rank greater than the car-
dinality of K. Shelah showed that the automorphism group of a countable
�eld is not a free group of uncountable rank. In contrast, Shelah and I showed
in [3] that the free group of rank 2κ is isomorphic to the automorphism group
of a �eld of cardinality κ whenever κ is a cardinal with κ = κℵ0 . I plan to
consider analogues of the above question for other complicated groups of
size 2κ, for example for the stabilizer group SU ⊆ Sym(κ) of a non-principal
ultra�lter U on κ.
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I am a Ph.D. student at Universidad Nacional Autónoma de México and
I am working under the supervision of Michael Hru²ák. My main research
interests are in�nitary combinatorics and set-theoretic topology.

One of the problems that I am particularly interested in is the Michael
space problem: does there exist a regular Lindelöf space which has a non-
Lindelöf product with the space of the irrational numbers? There is a lot of
consistent examples in the literature of this kind of spaces. For example, E.
Michael proved the existence of one of this kind of spaces under CH (see [1]).
It is unknown if this kind of spaces can exist under ZFC.

I am trying to construct a Michael space using ultra�lters. For this goal
I am interested in studying the structure of ultrapowers of ωω. It turns out
that certain cardinal invariants related to this ultrapower can construct a
Michael space.
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I am working on better quasi-orders (bqo). I've recently done some work
concerning generalisations of bqo theory to more unusual Ramsey spaces
than N[∞] which is used implicitly in the normal case. I am currently looking
at the bqo theorems of structured trees and partial orders. I'm also looking
at a question of Pouzet, which asks if some set Q of �nite partial orders
re�ects bad arrays (a technical condition stronger than bqo), then is the
set of countable partial orders with every �nite subset in Q a bqo under
embeddability?
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My main interests of research in set theory are forcing theory and their
applications to obtain consistency results about cardinal invariants and set
theory of the reals, particularly with large continuum (that is, c > ℵ2).

I am mainly interested in obtaining models where several classical car-
dinal invariants of the continuum assume pairwise di�erent values, prefer-
ably arbitrary ones. So far, I have been using fsi (�nite support itera-
tion) techniques to construct forcing notions to obtain such models. For
example, in [Me13], by using classical preservation properties for fsi (see,
e.g., [Br91] and [JS90]) and forcing constructions with matrix iterations (see
[BlS84] and [BrF11]), we obtain models where many cardinal invariants of
Cichon's diagram assume pairwise di�erent values, for example, a model of
ℵ1 < add(N ) < cov(N ) < d = cov(M) = non(M) < d < non(N ) = c.

In connection with this result, A. Fischer, Goldstern, Kellner and Shelah
[FiGKS] used a large product construction with creature forcing to prove
the consistency of ℵ1 = cov(N ) = d < non(M) < non(N ) < cof(N ) < c.
However, as these type of forcing constructions are ωω-bounding, it cannot
be used to get the consistency of cov(M) < d with the other previous in-
equalities. In view of this, I am interested on large product constructions
techniques and see how can they be modi�ed to obtain models where 6 or
more cardinal invariants of Cichon's diagram assume pairwise di�erent val-
ues.

I am also interested in obtaining models where the invariants s, b and a
assume pairwise di�erent values. It is known that s < b < a is consistent
because it holds in the model that Shelah [S04] constructed with template
iterations (see also [Br02]) to prove the consistency of d < a. In this model,
s = ℵ1 < b. As a slight extension of this result, we extended this iteration
technique to force, modulo the existence of a measurable cardinal, that s <
b < a where s can assume any arbitrary regular value below the measurable
and b is above the measurable (see [Me]). On the other hand, Con(b < s < a)
and Con(b < a < s) are still unknown, even modulo the existence of large
cardinals. As iterations along templates gives a key to construct models
that makes a large, I am interested in research about this forcing technique
towards the previous open problems.

Recently, with J. Brendle, we have been working about gaps in P(ω)/I
where I is an (non-trivial) Fσ-ideal on ω. Speci�cally, we focused on
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Rothberger gaps in P(ω)/I, that is, (ω, κ)-gaps for some κ, and obtained
many results (see [BrMe]) about b(I), the Rothberger number of I, de�ned
as the least κ such that there exists a (ω, κ)-gap in P(ω)/I.

It is known that b(I) ≤ b when I is either an Fσ-ideal or an analytic P-
ideal (a consequence of Todor£evi¢ [T98]) and, as a consequence of Solecki's
characterization of analytic P-ideals [So96, So99], the equality holds in the
latter case. However, equality does not hold for Fσ-ideas in general. Brendle
proved in 2009 that b(EDfin) = ℵ1 where EDfin is the ideal on ω×ω generated
by the �nite unions of graphs of functions in ωω (see [BrMe] for a proof). In
fact, we proved that
the Rothberger number is ℵ1 for ideals in a large class contained in the class
of fragmented not gradually fragmented ideals (EDfin is an example of such an
ideal and fragmented ideals are Fσ, see [HrRZ]). It is still an open problem
whether the Rothberger number of any fragmented not gradually fragmented
ideal is ℵ1 (this was conjectured by Hru²ák).

On the other hand, we discovered that the Rothberger number of any
gradually fragmented ideal is bigger than or equal to add(N ). In most of the
cases, the Rothberger number for such ideals can be manipulated by forcing.
For example, we produced models, by fsi of ccc forcing, where there are in-
�nitely many gradually fragmented ideals with pairwise di�erent Rothberger
numbers. Moreover, if there exists a weakly inaccessible, it is possible to
force that there are continuum many such ideals.

There are many open questions from this project about Rothberger gaps.
An interesting program is to classify the spectrum of Rothberger gaps for Fσ-
ideals (that is, know for which κ we have that there exists an (ω, κ)-gap). This
is well known for the ideal of �nite sets Fin by a result of Rothberger [Ro41]:
there exists an (ω, κ)-gap in P(ω)/Fin if there exists a ≤∗-unbounded ≤∗-well
ordered chain of length κ in ωω. We want to obtain similar classi�cations for
other known ideals, like EDfin.
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I am studying for my master's degree at the Wrocªaw University of Tech-
nology. Currently I'm working on my master thesis under the guidance of
PhD Szymon �eberski. Although I've spotted the beauty of set theory since
the begining of studying, I got myself involved in it quite recently. My
reasearch interests lie in the intersection of set theory, measure theory and
topology. And so the light motive of my master thesis are Luzin and Sier-
pi«ski sets on the real line. Using them I've constructed some interesting
(considering I-measurability, where I is a ideal of meager or null sets) sub-
sets of the plane, such as a set that each its vertical slice is a Luzin set and
each horizontal slice is a Sierpi«ski set. I have investigated also some proper-
ties involving the algebraic structure of the line, e.g. I've made a partition of
the line into translations of Luzin/Sierpi«ski set and I've constructed such a
L-Luzin sets and S-Sierpi«ski sets, that L+L, S+S are whole line, Bernstein
set, or stay Luzin/Sierpi«ski.

I plan to continue studies as a PhD student and deepen my knowledge
and understanding of �elds mentioned above.

Diana Carolina Montoya
Kurt Gödel Research Center
dcmontoyaa@gmail.com

I am currently a �rst year Phd. student at Kurt Gödel Reseach Center
in University of Vienna, working under the supervision of professor Sy David
Friedman. My research interests are forcing, cardinal invariants of the contin-
uum, and its generalizations to uncountable regular cardinals. Namely, study
problems such as Con(b(κ) < s(κ)) under large cardinal assumptions (for ex-
ample, κ-supercompact). This topic presents new challenges about forcing
techniques, as well as di�erent results in comparison with the usual context
(κ= ω). Mentioning an example of such di�erent results, Blass, Hyttinen and
Zhang proved, that for κ regular and uncountable, in ZFC if d(κ) = κ+ then
a(κ) = κ+. In contrast with the still open question addressed by Roitman in
the ω-case Con(d = ℵ1 < a).
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Miguel Moreno
University of Helsinki
miguel.moreno@helsinki.fi

As a master student I worked on the stationary tower forcing and its
applications. I am currently on the �rst year of my Ph.D. at the Department
of Mathematics and Statistics of the University of Helsinki. I am interested
on classifcation theory, stability theory, descriptive set theory. Right now I
am working on generalized descriptive set theory and also on extensions of
the KPT theorem.

Ana Njegomir
University of Bonn
ana.njegomir90@gmail.com

I am a Master student at the University of Bonn and currently I am
writing my Master Thesis on semiproper iterated forcing. I am studying the
paper by Richard Laver and Saharon Shelah proving that nonexistence of
ℵ2-Souslin trees is consistent with CH.
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Hugo Nobrega
University of Amsterdam
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I have been a PhD student at the ILLC, University of Amsterdam, under
the supervision of Benedikt Löwe since January 2014. My general interests
span a fairly large spectrum of mathematics and logic, specially combina-
torics, computability theory and set theory, and the interactions between
these areas. In particular, my PhD research topic is in descriptive set the-
ory, continuing on from my Master's thesis at the ILLC (also with Benedikt
Löwe). I am interested in game characterizations of classes of functions in
Baire space ωω and how they relate to some concepts from computable analy-
sis such as the Weihrauch reducibility relation and some particular functions
which are known under the general name choice principles.

The relationship between some of these classes of functions and choice
principles is already known � for instance, a function preserves ∆0

2 if and
only if it is Weihrauch-reducible to discrete choice, and likewise for the Baire
class 1 functions and countable choice, and the Borel functions and closed
choice. In my Master's thesis I introduced complete choice principles for the
functions preserving ∆0

3 and a related class Λ2,3 by using the corresponding
game characterizations given by Brian Semmes in his PhD thesis, and my
aim now is to further develop the connections between these areas in order to
use the advances from one to obtain new results or simpler proofs for known
results in the other.
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Aristotelis Panagiotopoulos
University of Illinois at Urbana Champaign
panagio2@illinois.edu

Advisor : Slawomir Solecki
My primary research interests lie in the interface between descriptive set the-
ory, model theory and topological dynamics. In recent years there has been
considerable activity in this area. One of the main themes, is trying to under-
stand how certain properties of the group of symmetries of a mathematical
structureM re�ect to certain combinatorial properties of the structureM,
and vice versa (see also [1]).

Structures that I have lately been studying are known as ultrahomoge-
nous structures. Ultrahomogeneous structures are very symmetric: every
isomorphism between two �nite substructures of an ultrahomogeneous struc-
tureM extends to a full automorphism ofM. In the paper (to appear) Ex-
tentability of Automorphisms of Generic substructures, I study �how many"
automorphisms of a generic substructure ofM extend to a full automorphism
of M. Here M is either a countable Fraïssé structure without algebraicity
or the separable Urysohn metric space. In the case of the Urysohn space the
result appears to be �meager many" while in the case of countable Fraïssé
structures without algebraicity a dichotomy appears: either �meager many"
or �all of them" extend. This dichotomy is tracked down to the satis�ability
or not of a certain combinatorial property of Age(M).

The question of whether this dichotomy can be extended from the
countable to the continuous metric Fraïssé structures (see, [2]) remains
open. Another object that I �nd interest and I am currently working on
is the pseudo-arc and its construction via the recently developed theory of
projective Fraïssé limits (see [3]).
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Przemysªaw Pawelec
University of Warsaw
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My main mathematical object of interest are ultra�lters and their appli-
cations. In particular, I study ultracombinatorics, the part of Ramsey theory
using ultra�lters as a main tool. The �eld was highly developed by Andreas
Blass, Neil Hindman and Dona Strauss and its �avour is captured in Blass'
article "Ultra�lters: where topological dynamic = algebra = combinatorics.",
while "Algebra in the Stone-Cech compacti�cation" by Hindman and Strauss
can serve as a compendium.

The study of Ramsey ultra�lters became a canon in set theory, but in
ultracombinatorics they serve an additional role, i.e. they solve a given parti-
tion problem along with obtaining the wanted structure (the in�nite clique).
A big part of this theory is a study of (strongly) summable ultra�lters,
which serve analogous role for Hindman's theorem as Ramsey ultra�lters
do for Ramsey theorem, and which existence was proved to be independent
of ZFC by Blass and Hindman in '80s. The strong algebraic and combina-
torial properties of these ultra�lters are being studied ever since by many
mathematicians. One of the unsolved problems is determining existence of
a (strongly) summable ultra�lter which is not sparse (sparse summable ul-
tra�lter is one with considerably stronger properties), as it was pointed out
by Hindman, Steprans and Strauss that most typical semigroups admit only
sparse ones, and some potential candidates were later disproved.

There is little talk about ultra�ters related to other combinatorial results
such as Hales-Jewett/Van der Waerden theorem. The question that attracts
my attention is whether these ultra�tlers also elude the axiomatization. Also
I would like to develop the reverse approach. It is to ask whether and why
a combinatorial result can be solved with ultra�lters (there are simple cases
when we know that they can't - e.g. countable case of Cowan-Emerson prob-
lem was proved by Shelah to be unprovable using the standard ultra�lter
method) and when existence of ultra�lters related to them can be indepen-
dent of ZFC.

Apart from that, recently I became interested in logic and automata
theory. Once can also realte this to ultra�lters, as an easy study leads to
construction of computable free ultra�lters of some simple kind (surely we
have to restrict de�nable subsets).
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I am a PHD student in Mexico under the supervision of Michael
Hru²ák. My main interests are on forcing, specially forcings of the form
PI=Borel(X)/I, where I is a σ-ideal on the Polish space X. I am also in-
terested in cardinal invariants of the continuum, in�nite combinatorics and
Borel ideals on countable sets.

The Katetov and Keisler orders on ideals on countable sets have proved
to be very useful on classifying ideals. With Michael Hru²ák we are ex-
tending those orders to σ-ideals in order to classify them and get a better
understandment of their forcing properties.
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Claribet Piña
Université Paris VII- Denis Diderot
claribet@math.univ-paris-diderot.fr

Currently, my topic of research is focused on the study of partition re-
lations for countable ordinal spaces. In other words, I study the topological
version α → (top β)kl,m of the partition relations α → (β)kl,m for α and β
countable ordinals, and k, l,m positive integers. At present, I am working
in some optimality problems regarding these partition relations. Namely, for
given l, k > 1, and an speci�c ordinal space β < ω1, we are interested in �nd-
ing the smallest α < ω1 and the smallest m < l satisfying α → (top β)kl,m.

I am particulary interested in the study of these partition relations
through the identi�cation of the concerning countable ordinal spaces with
families on FIN (the collection of all nonempty and �nite subsets of N).
Therefore, I am also particularly interested in the topological properties of
families on FIN and in the topics of Ramsey theory that may be involved in
this kind of problems.
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Fourth year PhD student

Supervisors: Jacques Duparc,Université de Lausanne, Switzerland. Jean-
Éric Pin, LIAFA, University Paris-Diderot and CNRS, France.

Recently I have been studying a notion of reducibility for subsets of a sec-
ond countable T0 topological space based on, relatively continuous relations
and admissible representations. It coincides with Wadge reducibility on zero
dimensional spaces. However in virtually every second countable T0 space,
it yields a hierarchy on Borel sets, namely it is wellfounded and antichains
are of length at most 2. It thus di�ers from the Wadge reducibility in many
important cases, for example on the real line.

I am also working on better quasi-order theory. Well quasi-order (wqo)
are quasi order with no in�nite descending chain nor in�nite antichain. First
de�ned by C. St. J. Nash-Williams, the better quasi-orders (bqo) are the
members of the largest class of wqo closed under taking ordinal sequences.
On the one hand every �natural example� of wqo is in fact bqo. On the other
hand many counter examples can be shown to exist, proving that the notion
of bqo is much stronger than that of wqo. The notion of bqo provides in
several cases the unique tool to prove that a given quasi-order is wqo.

Michaª Popªawski
Lodz University of Technology
192527@edu.p.lodz.pl

My name is Michaª Popªawski. I am a �rst year student of Master Studies
in Mathematics at the Lodz University of Technology. I am interested in set
theory, in particular, trees and consequences of axiom of choice, moreover,
real analysis, topology and connections between these parts of mathematics.
Now, I am working on my master degree thesis "Monotone metric spaces".
My advisor is Professor Marek Balcerzak.
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I am a PhD student at the Equipe de Logique Mathématique of the
University of Paris 7 � Diderot, working under the supervision of Prof.
Boban Veli£kovi¢. Since October 2013 I have been in collaboration with Prof.
Piotr Koszmider and am currently visiting him at the Institute of Mathemat-
ics of the Polish Academy of Sciences at Warsaw until the end May 2014.

The Boolean Algebra P (ω)/F in, that is, the quotient of the algebra of
subsets of ω by the ideal of �nite sets, together with its dual Stone space
ω∗, have been thoroughly studied under di�erent extensions of ZFC (see [5]).
Since the 1990's particular attention has been given to the consequences that
the Open Coloring Axiom (as introduced by Prof. Stevo Todor£evi¢ in [4])
has in regards to this structure (e.g. see: [6], [7], [2]). This research has
served as inspiration for the succesful application of OCA in the context
C∗∗�algebras, where analogous quotient structures occur (see [3]).

My research e�orts have been focused on looking for applications of this
type of ideas in the context of Banach spaces of continuous functions. More
speci�cally, I have been studying automorphims and isomorphic embeddings
into the Banach space l∞/c0 ≡ C(ω∗) and related spaces. One of the ques-
tions we are investigating is whether it is possible to embed isomorphically
`∞(`∞/c0) into `∞/c0 under OCA. This is known to be possible under CH
and impossible under MA (see [1]).
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My scienti�c research is devoted to set theory on the Polish spaces. I
investigate the properties of the nonmeasurable subsets of the real line respect
ot a some σ-ideals like ideal of the sets of the �rst category or ideal of null
subsets respect to Lebesgue measure and ideals generated by families of the
perfect subsets of the some Polish space which are very close to tree forcing
notions like Sacks, Laver and Miller one.

Main motivation of my research is so called Four Poles Theorem see
[1], which says that if A ⊆ I is a �nite-point family of subsets which are in
a some σ-ideal with the Borel base on the Polish space X. If

⋃
A = X then

there is a subfamily A′ ⊆ A such that
⋃
A′ is not I-measurable which means

that this union is not in σ-algebra generated by the Borel sets and ideal I.
Many results of this sort are independent from ZFC axioms and in many
cases there are strictly connected to Cicho« diagram.
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Marcin Sabok
Polish Academy of Sciences
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I work primarily in descriptive set theory and complexity theory for Borel
and analytic equivalence relations. I am interested in the structure of equiva-
lence relations that are Borel-reducible to orbit equivalence relations induced
by Polish group actions. A particularly interesting examples here are those
equivalence relations E which are complete orbit equivalence relations, i.e.
such that any orbit equivalence relation induced by a Polish group action is
Borel-reducible to E. One of the most interesting open problems in this area
is the following

Question(Kechris�Solecki) Is the relation of homeomorphism of compact
metric spaces complete in the class of orbit equivalence relations?

Another subject of my recent research is the structure theory for large
Polish groups, especially those which arise as automorphism groups of metric
structures. Examples here include the group of isometries of the Urysohn
space, the in�nite-dimensional unitary group or the group of
measure-preserving bijections of the interval. An interesting open question
here is the following.

Question Suppose that a Polish group G induces a complete orbit equiv-
alence relation. Does this imply that G is a universal Polish group?

I also work in canonical Ramsey theory for Borel and analytic equivalence
relation, a topic of our recent book joint with V. Kanovei and J. Zapletal.
This is a general scheme for canonization theorems, which say that if E is
an equivalence relation in a given class of equivalence relations and I is a
σ-ideal of Borel sets, then there exists a Borel set B /∈ I such that E � B is
simple. An interesting open problem in this area is the following question.

Question. Suppose E is an analytic equivalence relation all of whose
equivalence classes are Borel and let I be a σ-ideal such that the associated
forcing notion PI is proper. Is there always a Borel set B /∈ I such that
E � B is Borel?
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Albert-Ludwigs-Universität Freiburg
gabriel.salazar@math.uni-freiburg.de

On the one hand, I am interested in �nding new applications of Shelah's
Easy Black Box, which allows us to partially predict maps under speci�c
cardinal conditions. This combinatorial principle in ZFC can be used for
realizing ℵn-free modules with prescribed endomorphism ring or, for example,
cellular covers of groups and modules, which are the algebraic analogues of
cellular approximations of topological spaces.

On the other hand, I recently got interested in studying the �rst order
theories of structures obtained by adding predicates to the real �eld for par-
ticular sets in di�erent levels of the projective hierarchy and considering the
de�nable sets in such structures.
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Wrocªaw University of Technology, Warsaw Center of Mathematics and
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I am a PhD student at the Wrocªaw University of Technology under
the supervision of Professor Grzegorz Plebanek. During the spring semester
2013/2014, I am a PhD intern in the Warsaw Center of Mathematics and
Computer Science.

My main research interests concern interactions between general topol-
ogy, measure theory and functional analysis. Currently I am working on two
problems.

The �rst one is as follows. LetK be a compact Hausdor� space and P (K)
denotes the space of all Radon probability measures on K endowed with the
weak∗ topology. Does the countable tightness of P (K) imply that every
measure µ ∈ P (K) has countable Maharam type (ie. L1(µ) is separable for
every µ ∈ P (K))? D. Fremlin [1] proved that this is true under the Martin's
Axiom MA(ω1). Together with my advisor, we have obtained the following
weaker result without any additional set-theoretic assumptions: if P (K×K)
has countable tightness, then every µ ∈ P (K) is of countable type.

The second problem concerns relations between measures on Boolean al-
gebras and weakly convergent sequences in duals of Banach spaces. Namely,
I am interested in the following question. Does there exist in ZFC a Boolean
algebra A without Nikodym property but such that C(KA), where KA de-
notes the Stone space of A, has Grothendieck property? Due to M. Talagrand
[3], the question has an a�rmative answer under the Continuum Hypothesis.
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I am a PhD student at the Institute of Mathematics, University of Wro-
claw. My interests focus around forcing and its connections to descriptive set
theory. I am �nishing my PhD thesis under the supervision of prof. Janusz
Pawlikowski.

The purpose of our work is to investigate a series of axioms, which capture
the combinatorial core of the Mathias model. We formulate them in terms of
games with Borel sets and functions, without explicitly refering to forcing. In
this way we derive a descriptive set theoretical axiomatization of the Mathias
model. We consider some properties of this model, in particular values of
cardinal coe�cients. We derive them directly from our axioms.

One of those axioms implies that h((P(ω)/fin)2) = ω1 (see [1]), where
h(P) is the distributivity of P. Moreover, it gives h((ω)ω,≤∗) = ω1 (see [2]),
where (ω)ω is the set of in�nite partitions of ω. For X,Y ∈ (ω)ω we say
X ≤∗ Y i� almost every piece of X is a union of pieces of Y .

Although we concentrate on the Mathias model, our methods are more
general. One can produce an analogous axiomatization of other models ob-
tained by the iteration of suitably de�nable proper forcing.
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My research interests lie in set-theoretic topology and Boolean algebras.

A topological space X is homogeneous if for every two points x, y ∈
X there is an autohomeomorphism h of X with h(x) = y. It is known
that an (in�nite) extremally disconnected compact space (EDC) is never
homogeneous; in large subclasses of EDC, witnesses of non-homogeneity have
been found: points having a speci�c property that other points do not posses.
In the class of ccc EDC spaces with weight w(X) ≤ 2ω, however, no such
points have been found yet in ZFC. Dually, we are looking for very speci�c
ultra�lters on complete ccc Boolean algebras with π(B) ≤ 2ω.

A point x ∈ X is discretely untouched if for every countable discrete set
D ⊆ X not containing x we have x /∈ cl(D). A point in x ∈ X is untouched
if it escapes the closure of every nowhere dense set.

Question (Simon): does every in�nite EDC contain a discretely untouch-
able point?

Consistently, a discretely untouched point exists in every EDC space.
More is true: it is consistent with ZFC that on every complete ccc algebra B
with |B| ≤ 2ω, every �lter with character < 2ω can be extended to a coherent
P-ultra�lter U : for every partition P of B, the ultra�lter U |P is a p-point on
P ≈ ω. Such an ultra�lter is an untouched point in the Stone space of B.
This result uses assumptions beyond ZFC, so the question still stands.

A σ-complete ccc algebra B is a Maharam algebra if it carries a strictly
positive continuous submeasure. Is is known that a Maharam algebra is not
necessarily a measure algebra, but the distinction is not well understood.
Does every Maharam algebra embed a measure algebra? If a Maharam alge-
bra B embedds a measure algebra M , and hence, as a forcing, is a two step
iteration B = M ∗ Q̇, is then Q again a Maharam algebra?

For σ-complete Boolean algebra B, the order-sequential topology τs is
the �nest topology in which algebraically convergent sequences (lim sup an =
lim inf an) are convergent. This makes (B, τs) a sequential space with the
unique limit property, which is weaker than T2. Being Hausdor� is equiva-
lent to being a Maharam algebra. When is (B, τs) compact? As a forcing,
B does not add independent reals i� (B, τs) is countably compact. The only
possibility for compact Hausdor� is P (ω). Are there other compact (non-
Hausdor�, hence non-Maharam) algebras? As an example, is (every) Suslin
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algebra compact in its order-sequential topology? Do the usual construc-
tions of a Suslin tree (♦, Jech forcing, Cohen real) imply some compactness
properties?

Silvia Steila
University of Torino
silvia.steila2@gmail.com

I �nished my master in Mathematics with a thesis in Ramsey Theory.
The title was �Partition relations for countable ordinals� and my supervisor
was Alessandro Andretta.

Now I am a second year PhD student in computer science at the Uni-
versity of Turin and I am working on Ramsey in Proof Theory, under the
supervision of Stefano Berardi. The last year I studied the minimal classical
principle that implies the version of Ramsey Theorem we may express in HA.

Last year I studied iterated forcing, in particular semiproper iterations,
thanks to a course held by Matteo Viale. Now I am attending a course held
by Alessandro Andretta about large cardinals.
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Central notion of my research interests till now were singular sets of
reals. My focus was unconventional behavior of sequences of continuous and
semicontinuous functions on a set, and of open coverings of a set. Mainly
quasi-normal convergence of a sequence of functions and sequence selection
principles for functions or covers were of particular interest. Let us recall
that a sequence of real-valued functions 〈fn; n ∈ ω〉 on X converges quasi-
normally to f if there exists a sequence of positive reals {εn}∞n=0 converging
to 0 such that for every x ∈ X we have |fn(x)−f(x)| < εn for all but �nitely
many n ∈ ω.

I analyzed modi�cations of selection principles for functions studied by
A.V. Arkhangel'ski��, D.H. Fremlin or M. Scheepers. A topological space X
has sequence selection principle AB(F ,G), if for any continuous real functions
fn,m, real functions fn, f on X such that fn,m A-converges to fn for each n
and fn A-converges to f , there exists an unbounded β ∈ ωω such that fn,β(n)

B-converges to f . I considered four types of convergences A, B, various
families of functions F , G and versions of AB(F ,G) selecting a function only
from in�nitely many sequences 〈fn,m; m ∈ ω〉. Jointly with L. Bukovský we
used one such selection principle in an alternative proof of Tsaban�Zdomskyy
Theorem about Borel functions into ωω.

There appeared particular results by L. Bukovský, M. Sakai, B. Tsaban
and L. Zdomskyy about notions with semicontinuous or Borel functions in-
stead of continuous ones in the de�nitions of a QN-space and a wQN-space.
Jointly with L. Bukovský we systematically considered di�erent families of
functions and we obtained relations of such notions to the original properties
for at least the most interesting families of functions. I showed that the range
of functions is in some cases essential. Let us recall that a topological space
X is a QN-space (a wQN-space) if each sequence of continuous functions con-
verging to 0 on X converges quasi-normally as well (contains a subsequence
that converges quasi-normally).

Any S1(Γ,Γ)-space is a wQN-space, but the reversed relation is not
known. The equivalence of these notions holds in the Laver model and
M. Scheepers conjectured that such relation is provable in ZFC for perfectly
normal space. Inspired by property USCs about continuous and upper semi-
continuous functions on a topological space studied by H. Ohta and M. Sakai
I found property wEDU,Cp(X) such that a topological space X is an S1(Γ,Γ)-
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space if and only if X is both, a wQN-space and possesses wEDU,Cp(X). It
is still not known whether wEDU,Cp(X) is singular.

Recently I focused to ideal version of quasi-normal convergence and corre-
sponding JQN-space and JwQN-space. I found the property of ideals such
that ideal versions are di�erent, even any topological space can be JQN-space
for suitable ideal J . Jointly with P. Das and L. Bukovský we excluded few
ideals such that JQN-space and JwQN-space coincide with original notions.
We found ideal versions of many original characterizations of a QN-space.

Jarosªaw Swaczyna
�ód¹ University of Technology
jswaczyna@wp.pl

I am a student and I am interested in most topics connected with set the-
ory and it applications, especially in real analysis, measure theory in topology.
I am also working on some topics from theory of ideals of sets. I also want
to learn basics of forcing.
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My research focuses on descriptive inner model theory, inner model the-
ory, forcing axioms, and their interactions. More speci�cally, I've been work-
ing on the HOD computation, developing basic tools for the core model
induction and applying the core model induction technique to obtain lower-
bound consistency strength of various theories.

Regarding the HOD computation, results of J.R. Steel, H. Woodin,
G. Sargsyan, and myself show that HOD of AD+-models of the form L(℘(R))
below the theory �ADR + Θ is regular" satis�es GCH, and is in fact a kind
of (hybrid) �ne-structural model (cf. [5]). This work can be considered an
application of the theory of hod mice ([1]), developed by Sargsyan, and tech-
niques developed by Steel and Woodin for the HOD computation in L(R)
under AD ([6]).

The core model induction is a powerful method for obtaining optimal
lower-bound consistency strength. My focus is in applying this method to
construct strong models of determinacy (i.e. those that satisfy “AD+ + Θ >
θ0"). For instance, I've shown in [9] that the theories �ZF + DC + ω1 is
℘(R)-supercompact + Θ is regular" and �ADR+Θ is measurable" are equicon-
sistent. Another instance is a recent theorem of mine ([8]) which shows that
a variation of Viale-Weiss guessing model principle, ISP, has lower-bound
�ADR+Θ is regular". This signi�cantly improves the previously known lower-
bound, which is roughly that of a non-domestic mouse. Besides the theory of
hod mice mentioned above and techniques developed in [4], another impor-
tant piece of the proof of the above theorems is the scales analysis in LpJ(R)
for various operators J . In [5], F. Schlutzenberg and I have generalized Steel's
scales analysis in Lp(R) under the optimal hypothesis to that in LpJ(R) for
operators J that appear in the core model induction. Methods and results
from this basic analysis have been used in many applications, including [8],
[9], [2], [3].

My future plans include extending the HOD computation above to
stronger models of determinacy, and developing methods for constructing
hod mice (up to lsa-hod mice) in the core model induction. Another funda-
mental problem I'm working on is prove � (and its weaker variations) hold in
hod mice. This is not a straight-forward generalization of the seminal result
by Schimmerling-Zeman for squares in L[E]-models due to the lack of con-
densation in hod mice. This result, if true, will have many applications, one
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of which is improve the lower-bound for the variation of Viale-Weiss principle
mentioned above.
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My primary research interests lie in Ramsey theory, a major area of com-
binatorics. Ramsey theory thrives in its interactions with other branches
of mathematics such as number theory, analysis, ergodic theory, and logic.
Within Ramsey theory, I work mainly in density Ramsey theory. One of the
most representative results of density Ramsey theory is the famous Szemerédi
theorem on arithmetic progressions [18]. There have been, recently, sev-
eral dramatic developments in this direction and the �eld has experienced a
tremendous expansion both in scope and in depth.

The main results that my work in density Ramsey theory includes are a
short proof of the density Hales�Jewett theorem [7], the density Halpern�
Läuchli theorem [5] and the density Carlson�Simpson theorem [6]. The
Hales�Jewett theorem [11] is one of the cornerstones of modern Ramsey the-
ory. Its density analogue was obtained by H. Furstenberg and Y. Katznelson
in [9]. The density Hales�Jewett theorem is a fundamental result of Ramsey
theory. It has many strong results as consequences, most notably Szemerédi's
theorem on arithmetic progressions [18] and its multidimensional version [8].
Because of its signi�cance, it has received considerable attention and there
are, by now, several di�erent proofs; see [3, 16, 19]. The most e�ective
one is Polymath's proof [16] which gives the best known upper bounds for
the �density Hales�Jewett numbers�. In a joint work [7] with P. Dodos and
V. Kanellopoulos, we obtain yet another proof of the density Hales�Jewett
theorem. It appears that this is the simplest known proof of this deep re-
sult, while on the same time gives essentially the same upper bounds for the
�density Hales�Jewett numbers� as in Polymath's paper.

The Halpern�Läuchli theorem [12] is a rather deep pigeonhole principle
for trees. It has been the main tool for the development of Ramsey the-
ory for trees, a rich area of combinatorics with important applications in
functional analysis (see, e.g., [20]). In a joint work [5] with P. Dodos and
V. Kanellopoulos, we obtained an e�ective proof of a �uniform" version of
the density Halpern�Läuchli theorem, thus providing the �rst explicit upper
bounds for the �density Halpern�Läuchli numbers".

The Carlson�Simpson theorem [4] is a common extension of the Hales�
Jewett theorem and the Halpern�Läuchli theorem. It belongs to the circle
of results that provide information on the structure of the wildcard set of
the variable word obtained by the Hales�Jewett theorem. In a joint work
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[6] with P. Dodos and V. Kanellopoulos, we obtain a density version of the
Carlson�Simpson theorem. We notice that the density Carlson�Simpson the-
orem extends, among others, both the density Hales�Jewett theorem and the
density Halpern�Läuchli theorem, and appears to be a statement which is
centrally located in this part of Ramsey theory. For its proof a number of
novel techniques were introduced, including the development of a new method
to obtain �probabilistic" versions of various density results in Ramsey the-
ory. This method seems to be quite robust and is very likely to have further
applications.

Another signi�cant part of my research focusses on applications of
Ramsey theory in Banach space theory. The interaction between the two
�elds is well-established and there have been some signi�cant achievements
in Banach space theory using combinatorial techniques, culminating in the
celebrated Gowers' Dichotomy [10]. My work is mostly related to the notion
of the spreading model of a Banach space, a notion invented by A. Brunel
and L. Sucheston in the 1970s.

The existence of spreading models of Banach spaces was one of the ear-
liest and most in�uential applications of Ramsey theory in Banach space
theory. For instance, spreading models are crucial used in the proof of the
fundamental theorem of J.-L. Krivine [14] on the �nite-representability of the
classical sequence spaces c0 and `p (1 ≤ p < +∞) in an arbitrary in�nite-
dimensional Banach space. A longstanding problem in that area was to decide
whether Krivine's theorem could be recast using �nitely many iterations of
the spreading model construction (see, e.g., [13, 15]).

In a joint work [1] with S. A. Argyros and V. Kanellopoulos, we answered
this question in the negative. In fact, it can been shown that even trans�-
nite iterations of the spreading model construction are not enough to recast
Krivine's theorem (see [21]). This was achieved using a number of combina-
torial and functional-analytic tools, as well as, developing a rigorous theory
of �higher-order" spreading models (see [1, 2]). The �higher-order" spread-
ing models of a Banach space X de�ne an increasing hierarchy indexed by
countable ordinals and have weaker relationship with the space X as ξ tends
to ω1. They naturally �ll in the gap between the classical spreading models
of X and the spaces which are �nitely representable in X.

In a very recent joint work [17] with B. Sari, we study the structure
of the set SMw

ξ (X) � the set of all ξ-order spreading models of a Banach
space X generated by relatively weakly compact subsets of X � regarded as
a partial ordered set when equipped with the order of domination. We show,
in particular, that SMw

ξ (X) is a semi-lattice with a very particular structure:
either it is countable, or contains an antichain of the size of the continuum.
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Our results re�ne and extend a number of known facts concerning the classical
notion of a spreading model generated by a weakly null sequence.
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My research interests lie in inner model theory and its connections to
descriptive set theory. Lately I am working on a proof of the following un-
published result by Hugh Woodin.

Theorem. (Woodin) Let n ≥ 1. Assume that for all x ∈ ωω M#
n−1(x)

exists and all Σ1
n+1 games are determined. Then M#

n exists.

This result together with results of Itay Neeman for the converse direction
connects the areas of inner model theory and descriptive set theory. Along
these lines I want to use inner model theory to answer descriptive set theoretic
questions.

For instance on goal is to stengthen the following theorem by John Steel
to get stronger correctness results for the core model and apply these to
questions in the area of projective determinacy.

Theorem. (Steel) Let A ⊂ R be Π1
2. Suppose there is some x ∈ A such

that (x†)# exists and there is no inner model with a Woodin cardinal. Then
there is an iterable lightface premouseM such that A ∩M 6= ∅.
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As a PhD student of Stefan Geschke at the Hausdor� Research Center
in Bonn I worked on a project concerned with cardinal characteristics that
are derived from continuous Ramsey theory. A theorem of Andreas Blass,
cf. [81B], states that if one colours the n-tuples of elements of the Cantor
space continuously with m colours, m and n both being �nite, then there
exists a perfect weakly homogeneous set meaning that the colour of an n-
tuple in this set only depends on the order of the levels where the branches
separate. As an example a triple can be such that the two leftmost branches
separate before the two rightmost do or vice versa. In general an n-tuple has
one of (n− 1)! possible splitting types. Now these weakly homogeneous sets
generate a σ-ideal and one can ask for its covering number, i.e. the minimal
size of a family of weakly homogeneous sets covering the whole space. This is
a cardinal characteristic and indeed one that tends to be large. There are two
respects in which it is large, its cardinal successor has size at least continuum,
cf. [02GKKS], and it is always at least as large as the co�nality of the null
ideal, cf. [06G], and hence at least as large as any cardinal characteristic from
Cicho«'s diagram. Currently it is known that the characteristic for pairs is
small, i.e. ℵ1 in the Sacks model. I could e.g. prove that the reaping number
is bounded from above by the respective characteristic for triples. But still
much is unknown, e.g. whether this very characteristic is nontrivial, i.e.,
whether it is consistently smaller than the continuum.

Moreover I am interested in the e�ect of forcing axioms on the size of the
continuum. It is known, cf. [05M], that the Bounded Proper Forcing Axiom
implies the continuum to have size ℵ2. Yet the truth value of the analogous
statement for even the Bounded ω-proper Forcing Axiom is still unknown,
let alone for the Bounded ωα-proper Forcing Axiom for any α ∈ ω1 \ 2. It is
known, however, that the Bounded ωα-proper Forcing Axioms are mutually
nonequivalent for di�erent countable α's, cf. [10W] and [13AFMS].

Another topic besides cardinal characteristics of the continuum which I
consider to be very interesting are partition relations between countable or-
dinals, this endeavour started some time ago with papers of Erd®s, Rado
and Specker. I was able to calculate some trans�nite Ramsey numbers.
More precisely I was able to prove r(ω22, 3) = ω210, r(κλ2, 3) = κλ6 and
r(κλ3, 3) = κλ15 for κ weakly compact and λ < κ a cardinal. In this context,
r(α, β) is the least ordinal γ such that γ → (α, β). Cf. [14W].

I am strongly interested in partition relations for triples of countable
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ordinals. It is a conjecture�which allegedly goes back to Erd®s and Rado�
that one has

ω1 → (α, n)3

for all countable ordinals α and all natural numbers n. Up to now this is only
known for α < ω2 and n < ω and for α < ω2 + 2 and n < 5. Cf. [86MP],
[91MP] and [07J].
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My research area is (iterated) forcing and its applications to set theory
of the reals; in particular, I study questions about small (or: �special�) sets
of real numbers (and variants of the Borel Conjecture).

A prominent example is the class of strong measure zero (smz) sets (a
set X is smz if for any sequence of εn's, X can be covered by intervals In
of length εn). The Galvin-Mycielski-Solovay theorem states that X is smz
if and only if it is meager-shiftable (i.e., if it can be translated away from
each meager set). The notions of smz and meager-shiftable coincide not
just for the real line and 2ω, but for all locally compact Polish groups (the
proof is given in Marcin Kysiak's master thesis). In my PhD thesis, I show
that this is not true for the Baer-Specker group Zω (answering a question of
Kysiak). Several more results about smz and meager-shiftable sets and their
cardinal invariants can be found in my paper joint with Michael Hru²ák and
Ond°ej Zindulka.

The Borel Conjecture (BC) is the statement that there are no uncountable
smz sets; the dual Borel Conjecture (dBC) is the analogous statement about
strongly meager sets (the sets which are null-shiftable). Both BC and dBC
fail under CH. In 1976, Laver showed that BC is consistent; Carlson showed
that dBC is consistent (actually it holds in the Cohen model).

Together with my advisor Martin Goldstern, Jakob Kellner and
Saharon Shelah, I worked on the following theorem:

There is a model of ZFC in which both the Borel Conjecture and
the dual Borel Conjecture hold, i.e., Con(BC+dBC).

In my thesis, I also investigated another variant of the Borel Conjecture,
which I call the Marczewski Borel Conjecture (MBC). It is the assertion that
there is no uncountable s0-shiftable set (the Marczewski ideal s0 is related
to Sacks forcing: a set Z is in s0 if each perfect set contains a perfect subset
disjoint from Z).

To explore the family of s0-shiftable sets, I introduced the notion of Sacks
dense ideal (being a translation-invariant σ-ideal I ⊆ P(2ω) which is �dense
in Sacks forcing�, i.e., each perfect set contains a perfect subset which belongs
to I) and could prove (under CH) that each s0-shiftable set is contained in
every Sacks dense ideal. The question whether MBC is consistent is open,
but �nding �many Sacks dense ideals� (under CH) brings us close to MBC,
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so to speak. Actually, only �very small� sets (in fact, they have to be null-
additive, hence in particular smz) can belong to all Sacks dense ideals. The
intersection of any ℵ1 many Sacks dense ideals still contains uncountable sets
of reals; it is unclear, however, whether the same is true for the intersection
of all Sacks dense ideals (actually, I could prove that there are at least ℵ2

many Sacks dense ideals).

I am also interested in generalizations of the concepts strong measure
zero, Borel Conjecture etc. to the space 2κ (for κ being larger than ω, es-
pecially a large cardinal). In particular, I proved that the Galvin-Mycielski-
Solovay theorem connecting smz with meager-shiftable generalizes to weakly
compact κ (with the generalized notion of smz from Halko and Shelah's pa-
per).
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In my recent research, I de�ne and investigate invariants for Borel re-
ducibility of analytic equivalence relations that use the concepts of combina-
torial set theory and the axiom of choice. The immediate aim is to prove new
nonreducibility or ergodicity results. In the process, entirely new connections
within set theory are established.

One such invariant is the pinned cardinal. It is a cardinal number as-
sociated with equivalence relations that (provably in ZFC) can attain quite
exotic values for simple equivalence relations.

De�nition. (Kanovei) Let E be an analytic equivalence relation on a
Polish space X. Let P be a poset and τ a P -name for an element of the
space X. Say that τ is pinned if P × P  τleft E τright. E is pinned if for
every pinned name τ there is a point x ∈ X such that P  τ E x̌.

De�nition. (Zapletal) Let E be an analytic equivalence relation on a
Polish space X. Let P,Q be posets and τ, σ be pinned P and Q-names
respectively for elements of X. Say 〈P, τ〉 Ē 〈Q, σ〉 if P ×Q  τ E σ.

A Shoen�eld absoluteness argument shows that Ē is an equivalence relation
on pinned names. It is interesting to count the number of equivalence classes
of Ē. This can be done in several ways, I will use the most natural one:

De�nition. (Zapletal) Let E be an analytic equivalence relation on a
Polish space X. The pinned cardinal κ(E) is the smallest cardinal κ such
that every pinned name has an Ē-equivalent on a poset of size < κ, if such
cardinal exists. If such a cardinal does not exist, let κ(E) = ∞. If E is a
pinned equivalence relation then put κ(E) = ℵ1.

The pinned cardinal behaves in a natural way vis-a-vis the Borel reducibility
hierarchy and usual operations on equivalence relations.

Theorem. Let E,F be analytic equivalence relations on Polish spaces.

1. if E is Borel reducible to F then κ(E) ≤ κ(F );

2. if E is Borel then κ(E) < iω1 ;

3. if E is analytic then κ(E) is less than the �rst measurable cardinal or
it is equal to ∞;

4. if there is a measurable cardinal then κ(E) = ∞ i� Eω1 is weakly
reducible to E;

5. κ(E+) ≤ (2<κ(E))+.
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Theorem. There are Borel equivalence relations E,F such that ZFC
proves that κ(E) = (ℵℵ0

ω )+ and κ(F ) = max(ℵω+1, c)
+.

The point in the previous theorem is that E is not Borel reducible to F ,
and the natural proof leads through the independence of Singular Cardinal
Hypothesis at ℵω, which assures the appropriate comparison of the associated
pinned cardinals.

Another invariant is connected with Solovay coding. Let X be a Polish
space. Solovay proved that under Martin's Axiom, any two disjoint sets
A0, A1 ⊂ X of cardinality < c can be separated by a Borel set. One can ask
if the same holds in quotient spaces X/E where E is an analytic equivalence
relation. The answer depends on the equivalence relation E, it is positive for
Kσ E, and it is negative for unpinned equivalence relation E. The failure of
coding is often witnessed by the following natural notion.

De�nition. Let E be an equivalence relation on a Polish space X. Let
I be an ideal on a cardinal κ. An I-sequence is a sequence 〈xα : α ∈ κ〉 of
pairwise E-unrelated points such that every analytic E-invariant set A ⊂ X,
either {α ∈ κ : xα ∈ A} ∈ I, or {α ∈ κ : xα /∈ A} ∈ I.
This notion is interesting typically under Martin's Axiom, for such ideals as
the nonstationary ideal on ω1, ω2, or ω3. Having no I-sequence is a Borel
reducibility invariant.

Theorem. Assume Martin's Axiom. If E is an equivalence reducible to
the measure equivalence, the following are equivalent:

1. E is pinned;

2. E has no I-sequence where I is the nonstationary ideal on ω1.

Theorem. Assume Martin's Axiom. Let I be an ℵ1-complete normal
ideal on a cardinal κ < c. If E is classi�able by countable structure then it
has no I-sequence.

Theorem. There is a Borel equivalence relation E which has an I-
sequence under Martin's Axiom, where I is the ideal of nonstationary sets of
points of co�nality ω in ω2.
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Yizheng Zhu
Universität Münster
yzhu0_01@uni-muenster.de

My main interest is in inner model theory. The main goal is to build
L-like models with large cardinals. These models are called mice. Recently
progress with mice has been with Woodin cardinals, which turns out deeply
connected with descriptive set theory in the determinacy context. I am in-
terested in analysis of hod mice which are close to a Woodin limit of Woodin
cardinals in consistency strenth, built on recent work by Sargsyan and steel.
Mostly the relationship with hod mice and mice are on my focus. With tech-
niques from inner model theory, I have obtained, and is still working on some
constructive results at the lower level of ω many Woodin cardinals, namely a
characterization of cardinals that are coded projective prewellorderings under
AD.

Tomasz �uchowski
University of Wrocªaw
s246109@math.uni.wroc.pl

I am a 4th year student of Mathematics at the University of Wrocªaw.
I am particularly interested in general topology, measure theory, set theory
and Banach space theory and I plan to write a dissertation in some of these
�elds.
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Excursion

OnWednesday, 14th of May, after the lunch there will be the conference
trip. We are planning to organize two excursions at the same time.
Each participant should decide on which trip she or he prefers to go.

The �st option (weather depending), for those participants who
like walking and enjoying the nature, is a trip to Wielkopolska Na-
tional Park. We will take a bus from Bedlewo to Jeziory (Wielkopolska
National Park) and then take a walk (approximately 12 km) back to
Bedlewo.

The second alternative, for those participants who don't like walking
or are more interested in the Polish history, is a bus trip to the Kórnik
castle and arboretum. We will also visit a museum in Puszczykowo
which is dedicated to a Polish traveler Arkady Fiedler.

In the case of heavy rain, only the trip to Kórnik will be organized.

Below we give short descriptions of the places we are planning to
visit (from Wikipedia):

Wielkopolska National Park

Created in 1957 on an area of 52.44 km2, the Park currently covers
75.84 km2, of which over half (46.17 km2) is forested. Waters (mainly
small lakes) cover 4.62 km2, and other types of land 25.05 km2. The
Park contains 18 strictly protected areas.

The landscape of the Park was strongly in�uenced by a glacier,
which covered this area 70-10 thousand years ago. It is mainly �at
� its highest hill � Osowa Góra, reaches only 132 m above sea level.
The Park is split by several tunnel-valley lakes, which were created by
the glacier. Among them there is one regarded as the most beautiful -
Góreckie Lake, with two islands.

The main element of Park's �ora are species of Euro-Syberian kind,
like pine (making up 70% of Park's forests) as well as other forest plants.
Soil here is of poor quality, only around waters it is better which enables
plant life there to be more heterogeneous. Unique in its character is
Skrzynka Lake, which is partly covered by a thick layer of peat-bogs.

Park's fauna is characterized by richness of kinds, the best repre-
sented are insects with more than 3 thousand species. Forests are full
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of beets, also very rich is the world of spiders. In lakes, there are sev-
eral �sh - trout, pike and eel. In Park thrive all kinds of amphibians
which can be met on Polish plains and 5 species of reptiles, including
lizards and grass-snake. Also, there are around 190 species of birds,
with black woodpecker and buzzard. Mammals are represented by 40
species, with numerous kinds of bats.

From: http://en.wikipedia.org/wiki/Wielkopolska_National_Park

Kórnik Castle and Arboretum,

Museum in Puszczykowo

Kórnik Castle was constructed in the 14th century. The current
neogothic design and remodeling was done by the architect Karl
Friedrich Schinkel for Tytus Dziaªy«ski and the son Jan Kanty Dzi-
aªy«ski. After Jan's death, his brother-in-law Count Wªadysªaw
Zamoyski received the castle in Jan's will. Shortly before his death
in 1924, the childless count willed the castle, along with an extensive
art collection and the Kórnik Arboretum to the Polish state. The castle
currently houses a museum and the Kórnik Library. It's one of Poland's
o�cial national Historic Monuments, as designated July 11, 2011 and
tracked by the National Heritage Board of Poland.

The Kórnik Arboretum is the largest and oldest arboretum in
Poland and fourth largest arboretum in Europe, with over 3300 taxa of
trees and shrubs. It was established in the early 19th century around
the historical Kórnik Castle by its owner, Count Tytus Dziaªy«ski,
later enriched with new species and varieties by his heirs, his son Jan
Kanty Dziaªy«ski and grandson Wªadysªaw Zamoyski. The arboretum
covers over 40 hectares (99 acres) and is famous for rich collections of
rhododendrons, azaleas, magnolias, conifers, lilacs, apple trees, cher-
ries, meadowsweets, honeysuckles, poplars, birches, and other woody
species from all over the world. Old specimens of native and alien trees
and shrubs can be seen there, such as lindens, beeches, oaks, maiden-
hair trees, arborvitaes, spruces, and �rs.

From: http://en.wikipedia.org/wiki/Kórnik_Castle and
http://en.wikipedia.org/wiki/Kórnik_Arboretum

Museum in Puszczykowo � The museum is dedicated to the life
and work of a Polish traveler Arkady Fiedler. The collection contains
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original exhibits from his travels. In the museum's garden there are
replicas of ancient statues and monuments e.g. a replica of the Great
Pyramid of Giza (scale 1:23), a replica of the Columbus ship Santa
Maria and a British aircraft �Hurricane�.
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Past workshops

• Bonn (2007)

� Tutorials: Alessandro Andretta, Martin Goldstern, Jouko
Väänänen;

� Research talks: David Asperó, Natasha Dobrinen, Gunter
Fuchs, Alex Hellsten, John Krueger, Heike Mildenberger, Assaf
Rinot, Matteo Viale;

• Barcelona (2008)

� Tutorials: Mirna Dºamonja, Moti Gitik, Ernest Schimmerling,
Boban Velickovic;

� Research talks: Andrew Brooke-Taylor, Bernhard König, Jordi
Lopez-Abad, Luis Pereira, Hiroshi Sakai, Dima Sinapova, Asger
Törnquist;

• Raach (2009)

� Tutorials: Ralf Schindler, Greg Hjorth, Justin Moore, Uri Abra-
ham;

� Research talks: Philipp Schlicht, Lyubomyr Zdomskyy, Bart
Kastermans, Wiesªaw Kubi±, Inessa Epstein, Thomas Johnstone;

• Bonn (2010)

� Tutorials: Ali Enayat, Joel David Hamkins, Juris Steprans, Sla-
womir Solecki;

� Research talks: Assaf Rinot, David Schrittesser, Dilip Ragha-
van, Grigor Sargsyan, Katie Thompson, Sam Coskey;

• Luminy (2011)

� Tutorials: Ilijas Farah, Alain Louveau, Itay Neeman, Stevo
Todorcevic;

� Research talks: Christina Brech, Sean Cox, Vera Fischer,
Daisuke Ikegami, Carlos Martinez-Ranero, David Milovich,
Farmer Schlutzenberg;

• Oropa (2012)

� Tutorials: James Cummings, Sy David Friedman, Su Gao, John
Steel;

� Research talks: Tristan Bice, Scott Cramer, Luca Motto Ros,
Victor Torres Perez, Trevor Wilson.
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