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Knot theory is a rapidly developing field of geometry and topology,
dating back to the classical work of Dehn, Reidemeister, and Alexander.
Modern knot theory is characterized by a combination of methods
from three-dimensional topology, algebraic topology, group theory,
representation theory, and non-Euclidean geometry. Currently, knot
theory finds application in physics, chemistry, biology, and engineering.
The purpose of the conference is to present new results and discuss
open problems related to current trends of knot theory.
Main topics:

• Properties and invariants of classical knots and their generali-
zations

• Geometric structures on three-dimensional manifolds and orbi-
folds

• Braid groups and quandles, Yang-Baxter equations
• Applications of knot theory

The conference is the 12th in the ongoing series of annual Sino-
Russian conferences on knot theory and related topics, which are
held alternately in China and Russia.
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Conference Program

Venue: Hotel Omega Sirius, Olympic Ave. 3, Conference hall ‘Turin’
Zoom: zoom link
Time zone: UTC+3 / GMT+3

MONDAY, JUNE 22

1000 — 1020 REGISTRATION (CONFERENCE HALL ‘TURIN’)
1020 — 1030 OPENING OF THE CONFERENCE
Chairman: Andrei Vesnin
1030 — 1120 Vassily Manturov
Maps from the classical world to the virtual world

COFFEE BREAK

CONFERENCE PHOTO

1150 — 1240 Zhiyun Cheng (online)
Partial-dual genus polynomial and its categorification
1250 — 1340 Sabir Gusein-Zade
Poincaré series of valuations on functions over a subfield of complex
numbers and Alexander polynomials of algebraic knots

LUNCH BREAK

Chairman: Sabir Gusein-Zade
1500 — 1525 Bao Vuong
On slice knots in homology spheres
1530 — 1555 Vasily Ionin
Framed braids and homotopy groups of three-sphere
1600 — 1625 Andrey Ryabichev
Quasimorphisms on braid groups and complexity of knots
1630 — 1655 Ulyana Birukova
Framed Braids and Euler Numbers
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TUESDAY, JUNE 23

Chairman: Evgeny Fominykh

0930 — 1020 Andrei Vesnin
Invariants of planar knotoids and virtual knotoids

1030 — 1120 Andrei Malyutin
Several new results related to the crossing number additivity conjecture

COFFEE BREAK

1150 — 1240 Xuezhi Zhao
Skein modules of colored links

1250 — 1340 Yury Belousov
Alexander polynomial of pretzel knots

LUNCH BREAK

Chairman: Sergey Melikhov

1500 — 1525 Alexey Miller
The Gordian complex is an R∞-manifold

1530 — 1555 Simona Kurapova
Geometric patterns in the Big Dehn Surgery Graph

1600 — 1625 Arina Malova
Certification of linkedness by curves on handles

1630 — 1655 Viktoriia Georgievskaia
Singular meanders and s-meandric permutations
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WEDNESDAY, JUNE 24

FREE DAY

We will arrange a bus from the hotel to a closed mountain area
named «Krasnaya Polyana», where people can walk by their own, take
a cable car to the pikes and «Waterfalls Park» natural resort, have a
lunch, and enjoy beautiful views. Then in the afternoon the bus will
take you back to the hotel.
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THURSDAY, JUNE 25

Chairman: Andrei Malyutin

0930 — 1020 Rinat Kashaev (online)
Links-Gould invariants from exterior algebras with braided Hopf algebra
structures

1030 — 1120 Igor Nikonov (online)
Oriented graph-links: invariants and classification

COFFEE BREAK

1150 — 1240 Nikolay Abrosimov
Hyperbolic versions of some classical theorems from Euclidean geometry

1245 — 1310 Daria Aksenova
On Identifying Orbits on the Boundary of a Manifold

1315 — 1340 Ilya Alekseev
Braid dynamics as an effective complexity theory for knots and links

LUNCH BREAK

Chairman: Vassily Manturov

1500 — 1525 Maxim Alikbarov
H(n)-Gordian graphs of knotoids and Quotients

1530 — 1555 Yangzhou Liu
Secant-quandle: an invariant of braids and knots

1600 — 1625 Artem Belov
Ising anyons in the SU(2)2 Chern-Simons theory

COFFEE BREAK

1700 — 1750 Louis H. Kauffman (online)
Strict Equivalence of Multi-Virtual Linkoids
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FRIDAY, JUNE 26

Chairman: Xuezhi Zhao

0930 — 1020 Evgeny Fominykh
Almost tetrahedral manifolds

1030 — 1120 Sergei Melikhov
Satellites and invariants of links

COFFEE BREAK

1150 — 1240 Qing Liu
Uniformly perfect Morse boundaries

1250 — 1315 Dmitriy Korzun
Analogue of Goeritz matrices for computation of bipartite HOMFLY-
PT polynomials

1320 — 1340 Stepan Maiorov
Coverings branched along knots and the associated actions of n-
valued groups

LUNCH BREAK

Chairman: Nikolay Abrosimov

1500 — 1525 Vladimir Gorchakov
Arithmeticity of link complements from right-angled polyhedra

1530 — 1555 Yaroslav Nagibin
Examples of almost tetrahedral manifolds

1600 — 1625 Vadim Stepaniuk
On slice-torus invariants of odd pretzel knots
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Abstracts

Hyperbolic versions of some classical theorems from
Euclidean geometry
Nikolay Abrosimov

Sobolev Institute of Mathematics and Tomsk State University

In 1881 Irish mathematician John Casey generalized Ptolemy’s theorem
in the following way (see [1], p. 103).

Casey’s theorem. Let circles O1, O2, O3, O4 on a plane touch given
circle O in vertices p1, p2, p3, p4 of a convex quadrilateral. Denote by
tij the length of a common tangent of the circles Oi and Oj . If O
separates Oi and Oj then the internal tangent should be taken as tij
else the external tangent should be taken. In both cases we assume
that the tangents exist. Then

t12t34 + t23t14 = t13t24.

The converse to Casey’s theorem in Euclidean geometry was proved
much later by different authors, and with different kinds of restrictions
(see [2]).

Casey’s converse theorem. Given four oriented circles O1, O2, O3, O4

on a plane and tij denotes a length of common tangent of circles Oi

and Oj . If the orientations of Oi and Oj coincide then tij is external
tangent, otherwise tij is internal one. Then if one of three numbers
t12 · t34, t23 · t14, t13 · t24 is equal to the sum of two others, then the
circles O1, O2, O3, O4 either pass through one point or touch one circle
O or touch one straight line P .

In our paper [3] we obtained a hyperbolic version of Casey’s direct
theorem, while the converse theorem remained unproven in H2. During

10
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the talk we will give the proof of Casey’s converse theorem on the
Lobachevsky plane.

Hyperbolic Casey’s converse theorem. Given four oriented circles
O1, O2, O3, O4 on the Lobachevsky plane and Tij denotes a length of
common tangent of circles Oi and Oj . If the orientations of Oi and Oj

coincide then Tij is external tangent, otherwise Tij is internal one.
Then if one of three numbers

sinh
T12

2
· sinh T34

2
, sinh

T23

2
· sinhT142, sinh

T13

2
· sinhT242

is equal to the sum of two others, then the circles O1, O2, O3, O4 either
pass through one point or touch one curve O of constant geodesic
curvature (that is a circle, horocycle or one branch of equidistant).

References
[1] J. Casey, A sequel to the first six books of the Elements of

Euclid, containing an easy introduction to modern geometry, with
numerous examples, 5th. ed., Hodges, Figgis and Co., Dublin 1888.

[2] R.A. Johnson, Modern Geometry: An Elementary Treatise on
the Geometry of the Triangle and the Circle. Houghton Mifflin, Boston
1929.

[3] N.V. Abrosimov, L.A. Mikaiylova, Casey’s theorem in hyperbolic
geometry // Siberian Electronic Mathematical Reports, 12 (2015), 354–
360.
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On Identifying Orbits on the Boundary of a Manifold
Daria Aksenova

St. Petersburg Department of Steklov Mathematical Institute of RAS

The talk concerns restrictions on actions of groups of homeomor-
phisms on the connected boundary of a manifold that arise from maps
to manifolds of the same dimension. We consider the situation in which
a light almost one-to-one map identifies all points in each orbit of the
boundary action with one another. It turns out that this construction
imposes a strong restriction on the possible actions: the order of the
group cannot exceed two.

We also consider the case of two homeomorphisms of orientable
manifoldsM and N related by a semiconjugacy, whereM has nonempty
boundary. Assume that the restriction to ∂M of the homeomorphism
of M has order 2, and that the semiconjugating light almost one-to-one
map from M to N identifies each boundary point with its image under
this boundary involution. Then the homeomorphism of N is necessarily
orientation-reversing.

The main emphasis will be on the geometric idea behind these
results: the local structure of the identification near the boundary and
the way in which it restricts the possible homeomorphisms.

12



Braid dynamics as an effective complexity theory for
knots and links
Ilya Alekseev

St. Petersburg State University

Thurston’s geometrization program naturally unifies the dynamics
of surface homeomorphisms, the geometry of three-manifolds, and the
theory of knots and links. In this talk, I will explain how this circle
of ideas manifests itself in braid theory. A braid can be naturally
interpreted as a mapping class of a punctured disk, while the braid
closure determines a link in the three-sphere. This leads to the question:
to what extent can the topology and geometry of the closure be recove-
red from the dynamics of the corresponding mapping class?

I will explain why stable translation lengths for the action of braid
groups on arc and curve graphs provide natural and effective complexity
measures in this setting. Unlike the classical fractional Dehn twist
coefficient, which captures only the behavior near the boundary, these
quantities reflect the global dynamical complexity of a braid. They
yield meaningful information about the closure, including criteria for
nontriviality, primeness, hyperbolicity, and rigidity of minimal braid
representatives, as well as lower bounds for the Seifert genus, the
crossing number, and the hyperbolic volume.

Then, I will explain how this approach leads to a resolution of
Bigelow’s conjectures, thereby completing the constructive part of his
program. I will also show that the developed approach has broader
applications: it establishes a phenomenon of geometric blindness for
Vassiliev–Gusarov finite-type invariants, unifying and generalizing seve-
ral results previously available in the literature.
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H(n)-Gordian graphs of knotoids and quotients
Maxim Alikbarov

Sobolev Institute of Mathematics

This is a joint work with Andrey Vesnin.
In this work, we study the Gromov hyperbolicity of H(n)-Gordian

graphs of knotoids. We provide a proof of the non-hyperbolicity of
the H(n)-Gordian graphs of knotoids using the Gromov four-point
condition. Additionally, we analyze the quotient graphs obtained by
identifying knotoids with the same values of certain invariants, such
as the height of knotoids, the span of the Affine index polynomial, the
span of the Jones polynomial, and others. We show that these quotient
graphs are δ-hyperbolic.

Our first main result establishes non-hyperbolicity of the H(n)-
Gordian graphs of knotoids.
Theorem 1. For n ≥ 2, let G(H(n)) be the H(n)-Gordian graph of
spherical knotoids. Then the graph G(H(n)) is not Gromov hyperbolic.

Furthermore, we investigate how the geometry of these graphs
changes when we consider their quotients with respect to knotoid
invariants. We show that such structures exhibit a much simpler geomet-
ric behavior. In particular, for the Turaev height h, we obtain the
following result.
Proposition 1. Let G(H(n), h) be the quotient graph of the H(n)-
Gordian graph of knotoids with respect to the height h. Then
G(H(n), h) is 0-hyperbolic and isomorphic to a complete graph on
a countable number of vertices.

Similar results are obtained for other invariants, including the span
of the Affine index polynomial, the z-span and y-span of the transcenden-
tal function H(t, y, z) and the span of the Jones polynomial for knotoids.
These results demonstrate a consistent behavior of quotient graphs
across various topological and polynomial invariants, where the resulting
structures become δ-hyperbolic.

Acknowledgments. The study was carried out within the framework of the
state contract of the Sobolev Institute of Mathematics (project No. FWNF-
2026-0031.
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Alexander polynomial of pretzel knots
Yury Belousov

St. Petersburg State University

In this talk, we will discuss recently found explicit formulas for the
Alexander polynomial of pretzel knots and their application to the
sliceness problem. In particular, we will give a characterization of
pretzel knots with a trivial Alexander polynomial.
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Ising anyons in the SU(2)2 Chern–Simons theory
Artem Belov

Moscow Institute of Physics and Technology

The present talk is motivated by the statement that the Ising minimal
model M(4, 3) is equivalent, at the level of observables, to the SU(2)2
Chern–Simons theory. At first glance, however, these two theories
appear to differ substantially. For instance, the number of irreducible
highest-weight representations does not match the number of Ising
anyons. For tensor products of low degree, these discrepancies are
examined in this work. While representation structure differs, it does
not affect the observables underlying topological quantum computation
algorithms.
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Framed braids and Euler numbers
Ulyana Birukova

St. Petersburg State University

The talk is devoted to the interaction between the dynamics of group
actions on one-dimensional manifolds, the topology of circle bundles
over surfaces, and invariants of surface braid groups.

17



Partial-dual genus polynomial and its categorification
Zhiyun Cheng

Beijing Normal University

The partial-dual genus polynomial of a ribbon graph is the generating
function that enumerates all partial duals of the ribbon graph. In this
talk, I will give a quick introduction to this polynomial and discuss the
categorification of it. This is a joint work with Ziyi Lei.
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Almost tetrahedral manifolds
Evgeny Fominykh

St. Petersburg State University

We will define almost tetrahedral manifolds and establish the comple-
xity of any almost tetrahedral manifold. We will also present a method
for constructing infinite series of almost tetrahedral manifolds. In parti-
cular, this will allow us to construct some infinite series of link comple-
ments in the 3-sphere of known triangulation complexity.
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Singular meanders and s-meandric permutations
Viktoriia Georgievskaia

St. Petersburg State University

A singular meander is a pair of plane simple curves (l,m) such that
their intersection l∩m is finite. A central problem in meander theory is
calculating the exact number of meanders with n intersections. There
are many approaches to this problem. We focus on a combinatorial
perspective based on the canonical relation between meanders and
permutations.

We introduce a combinatorial construction for these structures.
A permutation π is called s-meandric if it is realized by a singular
meander. The main result is a criterion for a permutation to be s-
meandric. Furthermore, we discuss the properties of interlacing graphs
when their base permutations are associated with specific classes of
meanders, namely snakes and irreducible meanders.
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Arithmeticity of link complements from right-angled
polyhedra
Vladimir Gorchakov

HSE University/Western University

In a series of works, A. D. Mednykh and A. Yu. Vesnin constructed
geometric examples of hyperelliptic 3-manifolds using right-angled poly-
hedra with Hamiltonian cycles. Here, hyperelliptic means that a mani-
fold M admits an isometric involution τ such that the quotient M/τ
is S3. The fixed point set of this involution projects to a link in S3,
and, in the hyperbolic case, the complements of the resulting links
admit natural decompositions into four copies of an ideal right-angled
polyhedron. For the minimally twisted 2n-chain link, this recovers the
classical decomposition into four copies of the ideal right-angled n-
gonal antiprism.

In this talk, I will explain how these decompositions can be used
to study arithmeticity and quasi-arithmeticity of the corresponding
link complements. In particular, for links obtained from the minimally
twisted 2n-chain link by adding an extra untwisted unknotted component,
I will determine precisely when their complements are arithmetic and
when they are quasi-arithmetic. This is joint work in progress with N.
Bogachev and A. Yu. Vesnin.

21



Poincaré series of valuations on functions over a subfield
of complex numbers and Alexander polynomials of
algebraic knots
Sabir M. Gusein-Zade

Lomonosov Moscow State University

For a subfield K of the field C of complex numbers, we consider
curve and divisorial valuations on the algebra K[[x, y]] of formal power
series in two variables with the coefficients in K. For a valuation ν, its
semigroup Poincaré series is the generatng series of the semigroup of
values of ν, the classical Poincaré series is

∑∞
v=0 dimK(J

K(v)/JK(v +
1)), where JK(v) := {f ∈ K[[x, y]] : ν(f) ≥ v}. If K = C, for a
curve valuation ν, the semigroup Poincaré series and the classical one
coincide and are equal to the Alexander polynomial of the corresponding
algebraic knot divided by 1 − t. (The semigroup Poincaré series of a
divisorial valuation coincides with the Poincaré series of the correspon-
ding curve.) One has a generalization of this statement for a collection
of curve valuations.

For an arbitrary subfield K, the Poincaré series were computed
for a single valuation (not for a collection of them). It appears that the
semigroup Poincaré series also coincides with the Alexander polynomial
of an algebraic knot divided by 1−t. However, a description of this knot
(or of the corresponding curve germ) is not clear.
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Framed braids and homotopy groups of three-sphere
Vasily Ionin

St. Petersburg Department of Steklov Mathematical Institute of RAS

We discuss some fundamental connections between low-dimensional
topology and homotopy theory. We give a simple geometric proof of
the Rimvydas Krasauskas’ theorem computing the homotopy type of
the simplicial group P fr(M) of framed surface braids. This suggests
a simplicial model for the Lie group Spin(3). Using this, we derive a
well-known connection between Brunnian braids and homotopy groups
of the 3-sphere, as explored by Fred Cohen, Jie Wu, and others.
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Links-Gould invariants from exterior algebras with brai-
ded Hopf algebra structures
Rinat Kashaev

University of Geneva

The exterior algebra of any vector space admits a one-parameter
family of braided Hopf algebra structures, of which the standard super
Hopf algebra structure is a particular example. By employing a one-
parameter family of diagonal automorphisms of these braided Hopf
algebras, we construct solutions of the (constant) Yang-Baxter equation.
These solutions conjecturally underlie the two-variable Links-Gould
knot invariants associated with quantum supergroups.

This is joint work with Vladimir Mangazeev.
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Strict equivalence of multi-virtual linkoids
Louis H. Kauffman

University of Illinois Chicago and SKCM2

We utilize multi-virtual knot theory where there are a multiplicity of
virtual crossings to study strict virtual linkoids. In strict virtual linkoid
theory, local moves define all virtual moves and Reidemeister moves. In
the strict equivalence, no moves, classical or virtual, can transfer an arc
across a linkoid endpoint. By taking closures of strict virtual linkoids
that are multi-virtual knots and links, we obtain new invariants for
strict virtual linkoids. Generalized bracket polynomial invariants and
generalized loop bracket polynomial invariants (for planar strict virtual
linkoids) are studied in this context. The talk defines virtual polar
links where there are degree two nodes in virtual link diagrams across
which isotopies are forbidden. We show how multi-virtual theory and
its concepts can be applied to obtain invariants for polar virtual links.
The talk will also discuss graph theoretic background to these ideas
and many open problems related to the work.
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Analogue of Goeritz matrices for computation of bipartite
HOMFLY-PT polynomials
Dmitriy Korzun, Elena Lanina

Moscow Institute of Physics and Technology

The Goeritz matrix is an alternative to the Kauffman bracket and,
in addition, makes it possible to calculate the Jones polynomial faster
with some minimal choice of a checkerboard surface of a link diagram,
which we will discuss in this talk. We introduce a modification of the
Goeritz method that generalizes the Goeritz matrix for computing the
HOMFLY-PT polynomials for any N in the special case of bipartite
links. This is interesting for the simple reason that bipartite links form
a rather large family including a special class of Montesinos links
constructed from the so-called rational tangles. We will demonstrate
how to obtain a bipartite diagram of such links and calculate the
corresponding HOMFLY-PT polynomials using our developed generali-
zed Goeritz method.
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Geometric patterns in the Big Dehn Surgery Graph
Simona A. Kurapova

St. Petersburg State University

Recent decades have brought growing interest in the study of a
structure of surgery graphs of low-dimensional objects. After giving a
brief introduction to the theory of Dehn surgery we present a recently
discovered geometric pattern in the Big Dehn Surgery Graph, following
the ideas of Hirasawa and Uchida. The argument combines classic
Kirby calculus tricks with Johannes’ result on the Casson–Walker–
Lescop invariant.
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Uniformly perfect Morse boundaries.
Qing Liu

Nankai University

In this talk, we introduce the uniformly perfect Morse boundary for
proper geodesic metric spaces and give its full geometric characterization.
The Morse boundary of any finitely generated non-elementary group
is uniformly perfect whenever it is nonempty. We also establish a
rigidity principle for homeomorphisms between such boundaries. A
homeomorphism between uniformly perfect Morse boundaries is induced
by a quasi-isometry of the underlying spaces if and only if it satisfies
standard geometric regularity conditions. This is based on joint work
with Suzhen Han.
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Secant-quandle: an invariant of braids and knots
Yangzhou Liu

Moscow Institute of Physics and Technology

This is joint work with Seongjeong Kim and Vassily Olegovich
Manturov.

We construct a novel geometric invariant of braids and knots,
secant-quandle (SQ), with generic secants homotopy classes serving as
generators and generic horizontal trisecants serving as relations, i.e.,
SQ(M) = Γ⟨SM |TM , EM ⟩, where M is a braid or link. We demonstrate
that SQ(K ⊔ O) recovers the classical quandle of K, positioning SQ
as a significant enhancement of usual quandle. Furthermore, we outline
several promising extensions: (1) the Fundamental Group Secant-
Quandle (FSQ) utilizing path multiplication; (2) the Secant-Biquandle;
and (3) the Virtual Secant-Quandle for long knots, extending the frame-
work to virtual knot theory.
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Coverings branched along knots and the associated
actions of n-valued groups
Stepan Maiorov

St. Petersburg State University

We develop the approach of V.M. Buchstaber and A.Yu. Vesnin
to problems concerning the interplay between the theory of n-valued
groups, the theory of groups with cyclic presentations, and cyclic
branched coverings of knots. We establish a connection between the
existence of orbit spaces of n-valued groups and the well-known Nielsen
realization problem. This connection broadens the class of manifolds
that can be studied within this framework, including Haken and Seifert
manifolds. We construct actions of n-valued groups on R3 whose orbit
spaces are homeomorphic to S3. The corresponding projections fit into
commutative diagrams with cyclic coverings of S3 branched over two-
bridge or torus knots, thereby producing compact 3-manifolds.
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Certification of linkedness by curves on handles
Arina Malova

St. Petersburg State University

This talk is devoted to geometric criteria for the non-splittability
of two-component links. We focus on the case where one component
bounds a once-punctured torus or a once-punctured Klein bottle in the
complement of the other component. The resulting sufficient conditions,
called non-splittability certificates, are expressed in terms of curves on
these surfaces and their linking behaviour with the other component.

After discussing certificates in the three-sphere, we pass to linked-
ness in arbitrary three-manifolds. Along the way, we discuss two
related notions, Seifert linkedness and Seifert quasi-linkedness, which
capture linking through the relative position of Seifert surfaces rather
than through the components themselves.
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Several new results related to the crossing number
additivity conjecture
Andrei Malyutin

St. Petersburg Department of Steklov Mathematical Institute of RAS

We will discuss several updates in the list of problems, conjectures,
and results related to the conjecture on the additivity of the crossing
number for knots under connected sum.

32



Maps from the classical world to the virtual world
Vassily Olegovich Manturov

Moscow Institute of Physics and Technology

Virtual knot theory possesses a lot of powerful invariants.
We explicitly construct a map from classical braids to virtual braids

(genuinely virtual, not just an inclusion), and discuss “the image of
how classical knots” as equivalence classes of classical braids modulo
Markov’s moves and how it can lead to “virtual invariants” of classical
objects.

We shall also discuss possible “virtual counterparts” of other topologi-
cal theories.

33



Satellites and invariants of links
Sergey A. Melikhov

Steklov Mathematical Institute

An invariant v of m-component links is called k-cableable if whene-
ver a link L′ is obtained from a link L = (K1, . . . ,Km) by replacing
each knot Ki with its (pi, qi)-cable for some pi and qi, we have v(L′) =
(p1 · · · pn)kv(L). If the same holds whenever each Ki is replaced by any
its satellite with winding number pi ̸= 0, then v is called k-solenoidal.

The linking number is obviously 1-solenoidal. By well-known results
of H. Schubert and R. F. Williams, the braid index of links and the
bridge number of knots almost satisfy the definition of a 1-cableable
invariant — namely, they do so for links L with no unknotted compo-
nents. It is not hard to show that the Z-valued reduction of every
µ̄-invariant of Milnor with precisely k occurrences of each index is k-
solenoidal and that the equivalence class of the λ-polynomial of Kojima
and Yamasaki up to substituting t 7→ tq, q ̸= 0, is 0-solenoidal.

The following problem is implicit in a number of papers by P. M.
Akhmetiev and originates from the Arnold–Moffatt program for finding
topological lower bounds for the energy of a magnetic field: Does there
exist a finite type invariant of links in S3 which is k-cableable for some
k and is not a function of the pairwise linking numbers? We solve
it affirmatively. Moreover, for each m ≥ 3 we construct an (m + 1)-
solenoidal invariant of m-component links which is of type 1 + m(m+1)

2
and is not a link homotopy invariant. At least for m = 3, 4 it is also not a
function of invariants of proper sublinks. Much of the proof is a study of
the initial coefficients of the Conway potential function ΩL(x1, . . . , xn)
expanded as a formal power series in Conway’s variables zi = xi−x−1

i .
We also show that every k-cableable invariant of m-component links

of type ≤ km
2 is a polynomial in the pairwise linking numbers.
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The Gordian complex is an R∞-manifold
Alexey Yu. Miller

St. Petersburg Department of Steklov Mathematical Institute of RAS

Using the Goussarov–Habiro clasper theory, we obtain a visual
answer to the Hirasawa–Uchida question on the Gordian complex of
knots and prove that its geometric realization is an R∞-manifold.
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Examples of almost tetrahedral manifolds
Yaroslav Nagibin

St. Petersburg Department of Steklov Mathematical Institute of RAS

We present concrete examples of almost tetrahedral hyperbolic 3-
manifolds of low complexity. We will discuss Menasco’s algorithm
for constructing ideal triangulations of alternating link complements
directly from their diagrams. Then we will show how this algorithm
connects the thrice-punctured spheres that are visible in the diagram
with the bi-faced spheres in the minimal triangulation. This will allow
us to present concrete infinity series of link complements of known
complexity.
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Oriented graph-links: invariants and classification
Igor Nikonov

Lomonosov Moscow State University

This is joint work with D. Ilyutko.
We consider graph-links — combinatorial objects introduced by

D.P. Ilyutko and V.O. Manturov. A graph-link is defined as an equiva-
lence class of simple labeled graphs with respect to special transformati-
ons which play the role of Reidemeister moves. This theory naturally
describes classical and virtual links up to mutation.

The aim of the talk is to introduce orientation on graph-links.
Further, we define some invariants of oriented graph-links and, based
on these invariants, carry out a classification of oriented graph-links of
low complexity (with at most 4 vertices).
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Quasimorphisms on braid groups and complexity of
knots
Andrey Ryabichev

Moscow Institute of Physics and Technology

For the braid group Bn, a fractional Dehn twist coefficient ω :
Bn → R is defined [1]. It is a homogeneous quasimorphism with defect
1 that vanishes on the subgroup Bn−1 ⊂ Bn (and, therefore, on all split
braids).

The FDTC can be defined via the Nielsen-Thurston action Bn →
H̃omeo+(S1) and the Poincaré translation number. Interestingly, it has
other definitions: combinatorial (via Dehornoy floor in terms of Artin
generators) and geometric (via the action Bn = Mod(D2 \{x1, . . . , xn})
on simple arcs).

Suppose the closure of the braid β is a link L ⊂ S3. It turns out
that for a sufficiently large value of ω(β), the properties of the braid β
determine corresponding properties of L (such as the being simple [2],
the minimality of the number of crossings [3], the three-dimensional
genus [4], the four-dimensional (slice) genus [5], the geometric Thur-
ston type [6]. Without the assumption on the value of ω, the direct
analogy between the properties of a braid and its closure does not hold.

Surprisingly, however, similar estimates will still hold if we replace
ω with an arbitrary homogeneous quasimorphism Bn → R with nonze-
ro defect, vanishing on Bn−1 ⊂ Bn (but possibly not having a geometric
sense similar to the twist).

The talk is based on joint work with Ilya Alekseev. Supported by the
Priority 2030 program of the Ministry of Science and Higher Education
of the Russian Federation.
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On slice-torus invariants of odd pretzel knots
Vadim Stepaniuk

St. Petersburg State University

The study of knots from the perspective of concordance — an
equivalence relation that identifies two knots if they are the boundaries
of a smooth cylinder in S3 × [0, 1] — is of great importance in low-
dimensional topology and has been actively investigated in recent years.
The development of link homology theories, such as Heegaard Floer
homology and Khovanov homology, has led to the creation of many
new tools for studying concordance, obstructions to sliceness, and the
computation of the four-genus. Among the first such tools were the
τ -invariant of Ozsváth–Szabó and the s-invariant of Rasmussen, which
were later unified by their common properties into the family of slice-
torus invariants.

In this talk, we will discuss the general properties of slice-torus
invariants that are useful for estimating their values on specific knots,
and we will show how they can be applied to compute these invariants
on the important family of odd pretzel knots.
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Invariants of planar knotoids and virtual knotoids
Andrei Vesnin

Sobolev Institute of Mathematics and Tomsk State University

The theory of knotoids was introduced in 2012 by Turaev. He
established basic propertied of knotoids including several invariants of
knotoids. In 2017, Gugumcu and Kauffman introduced virtual knotoids,
constructed some new invariants of classical and virtual knotoids, and
provided applications of these polynomial invariants. We will present
some new invariants of planar knotoids, and of virtual knotoids. The
talk is based on papers [1] and [2].
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On slice knots in homology spheres
Bao H. Vuong

HSE University

The talk will introduce the two following theorems.
Theorem A. Let k0, k1 be concordant knots in an oriented homology

3-sphere M . Then the Alexander polynomials of the knots are related
by the following equation

∆k0
(t) =̇ p(t)p(1/t)∆k1

(t)

where ∆k0
(t),∆k1

(t) are the Alexander polynomials in t of the knots
k0, k1 respectively and p(t) is a polynomial with integer coefficients.

Theorem B. Let M,M ′ be homological spheres. Let W be a cobor-
dism between M and M ′, and the boundary of W is disjoint union
∂W = M ∪ M ′. More over the inclusions M ↪→ W and M ′ ↪→ W
induce isomorphisms on homology. Let k and k′ be knots in M and M ′

correspondingly. If there exist a concordance g : S1 × I → W between
k and k′. Then the Alexander polynomials of the knots k and k′ are
related by the following equation

∆k(t) =̇ p(t)p(1/t)∆k′(t)

where ∆k(t),∆k′(t) are the Alexander polynomials in t of the knots
k, k′ respectively and p(t) is a polynomial with integer coefficients.
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Skein modules of colored links
Xuezhi Zhao

Capital Normal University

The Conway potential function for colored links is a convenient
version of the multi-variable Alexander-Conway polynomial. Some skein
characterizations of the Conway potential function were considered by
J. H. Conway himself, J. Murakami and B. Jiang. Here, we shall talk
about the way to construct corresponding skein modules of colored
links.
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