


13th Biennial Seminar on 
Geometry and Topology 
September 13-16, 2025, School of Mathematics, IPM, Tehran 

 
 
Welcome to the Seminar 
 
 
The organizing committee welcomes you to 
 

13th Biennial Seminar on Geometry and Topology. 
 
The Seminar is organized by the Geometry and Topology Group of IPM in cooperation 
with Iranian Mathematical Society (IMS). The purpose of the seminar is to bring 
together researchers interested in all areas of Geometry and Topology, to discuss the 
latest developments and findings in their areas, take stock of what remains to be done 
and explore different visions for setting the direction for future work. 
 
We would like to thank our distinguished speakers and visitors who have made this 
meeting possible. We also would like to thank all the participants for their attendance.  
 
Have a pleasant meeting! 
 
 
Organizing Committee : 
 

 Tahereh Aladpoosh (IPM) 
 Ali Kamalinejad (University of Tehran and IPM) 
 Meysam Nassiri (IPM) 
 Masoud Sabzevari (Shahr-e-Kord University and IPM) 
 Reza Seyyedali (IPM) 
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About IPM and its School of Mathematics 
 
The Institute for Research in Fundamental Sciences (IPM) is an institute affiliated with 
the Ministry of Science, Research, and Technology. It was founded in 1989 under the 
name “Institute for Studies in Theoretical Physics and Mathematics” and its initial goal 
was the advancement of research and innovation in theoretical physics and 
mathematics. The foundation of the Institute was also accompanied by hopes and 
expectations that a model would be developed which could serve as a basis for the 
promotion of the culture of research all across the country. 
 
The Institute started its activities with three research groups in physics and three 
research groups in mathematics (Combinatorics and Computing, Dynamical Systems, 
and Mathematical Logic & Theoretical Computer Science). In 1994, the Commutative 
Algebra research group was initiated at the Section of Mathematics, and further 
activities in this field were pursued.  
 
Initially it had few researchers and limited resources, but gradually it managed to 
expand its manpower in physics and mathematics, and it also attracted scientists from 
other disciplines. The activities of the Institute thus extended to other fields and in 1997 
it acquired its present name. The Institute now consists of nine schools: Analytic 
Philosophy, Astronomy, Biological Sciences, Cognitive Sciences, Computer Science, 
Mathematics, Nano-Science, Particles and Accelerator, and Physics. It enjoys an 
expanding base of infrastructures and facilities (electronic networking, computers, 
laboratories, a well-equipped and up-to-date library), and has an active presence in the 
national research activities within the corresponding fields. 
 
The School of Mathematics (formerly called the Section of Mathematics) has been one 
of the founder schools of IPM. Presently, there are six main research areas at the 
School:  
Algebra, Algebraic Geometry and Number Theory, Analysis, Combinatorics and 
Computing, Geometry and Topology, and Mathematical Logic.  
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13th Biennial Seminar on 
Geometry and Topology 
September 13-16, 2025, School of Mathematics, IPM, Tehran 
 
Invited Speakers: 
 
Parviz Ahmadi  (University of Zanjan)  
From Riemannian to Pseudo-Riemannian: Low-Cohomogeneity G-Manifolds  
 
Razieh Ahmadian  (Shahid Beheshti University)  
An Invitation to the Hsiang-Pati Problem (Desingularization of the Cotangent Sheaf)  
 
Eaman Eftekhary  (IPM)  
Link TQFTs and their Applications in Knot Theory  
 
Fateme Helen Ghane  (Ferdowsi University of Mashhad)  
Multifractal Analysis of Intermingled Basins (online talk)  
 
Mohammad Ghomi  (Georgia Institute of Technology)  
Geometric Inequalities in Spaces of Nonpositive Curvature (online talk)  
 
Hassan Haghighi  (Khajeh Nasir Toosi University of Technology)  
Unexpected Hypersurfaces: An Algebro-Geometric Outlook  
 
Bijan Honari  (Amirkabir University of Technology)  
The Three Reflections Theorem in Cayley-Klein Geometries  
 
Mohammadreza Koushesh  (Isfahan University of Technology)  
Connectifying a Topological Space by Adding One Point  
 
Hossein Movasati  (IMPA)  
Differential Equations and Primes Numbers (online talk)  
 
Jafar Shaffaf  (Shahid Beheshti University)  
How Can We Code Geodesics?  
 
Farbod Shokrieh (University of Washington)  
Fourier-Mukai Transform for Tropical Abelian Varieties (online talk)  
 
Amin Talebi (Sharif University of Technology)  
Non-Statistical Maps in Contracting Lorenz Flows  
 
Rahim Zaare-Nahandi (University of Tehran)  
Topological Invariance in Abstract Simplicial Complexes 
 
Hadi Zare (University of Tehran)  
On Bordism and Bordism of Immersions  
 
 
 

3



13th Biennial Seminar on 
Geometry and Topology 
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Contributed Speakers: 
 
Seyed Ebrahim Akrami (Semnan University)  
Non-Symmetric Mechanics, Geometry and Topology  
 
Fatemeh Alikhani (Institute for Advanced Studies in Basic Sciences, Zanjan)  
Supertransversality in Category of Π-Symmetric Supermanifolds  
 
 
Parviz Asefi Nazarlou (Azarbaijan Shahid Madani University, Tabriz)  
Upper Bounds for Dimensions of Higher Rank of Brill-Noether Loci  
 
 
Danial Bouzarjomehri Amnieh  (Institute for Advanced Studies in Basic Sciences, Zanjan)  
On the Differential Geometry of Some Classes of Infinite Dimensional Manifolds  
 
Mehdi Ghorbani  (Institute for Advanced Studies in Basic Sciences, Zanjan)  
Euler-Poincare Characteristic Pair of Orientable Π-Symmetric Supermanifolds  
 
Ali Khezeli  (IPM)  
From Gromov-Hausdorff-type Metrics to Unimodular Random Measured Metric Spaces  
 
Davood Nejaty  (University of Melbourne)  
Towards a Topological Mirror Symmetry of Landau-Ginzburg Analog of Hitchin Spaces (online 
talk)  
 
Hajar Radmanesh  (University of Isfahan)  
Weak Geodesics on some Nonsmooth Subsets of Riemannian Manifolds  
 
Mahin Sohrabpour  (Imam Khomeini International University)  
Some Results of Ricci Bi-Conformal Vector Fields  
 
Mojtaba Zareh Bidaki  (IPM)  
Cantor Sets in Higher Dimensions: Criterion for Stable Intersections  
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  ١٤٠٤شهريور ماه  ٢٥الي  ٢٢، سالانه هندسه و توپولوژيدوسيزدهمين سمينار 
 پژوهشكده رياضيات، پژوهشگاه دانش هاي بنيادي

 

 

  

  برنامه سخنراني ها

 

  ١٤٠٤شهريور ماه  ٢٢شنبه 
  ساعت سخنران عنوان سخنراني

  ٨:٣٠  -----  ثبت نام
  ٨:٤٥  -----  افتتاحيه

Link TQFTs and their Applications in Knot Theory 
  ايمان افتخاري

 دانش هاي بنيادي پژوهشگاه
٠٩:٠٠ 

 ١٠:٣٠الي  ١٠:٠٠ -استراحت و پذيرايي

The Three Reflections Theorem in Cayley-Klein 
Geometries 

  بيژن هنري
 صنعتي اميركبيردانشگاه 

١٠:٣٠ 

Non-Symmetric Mechanics, Geometry and 
Topology 

  سيد ابراهيم اكرمي
 سمناندانشگاه 

١١:٣٠ 

Some Results of Ricci Bi-Conformal Vector Fields 
  مهين سهرابپور

   دانشگاه بين المللي امام خميني
١٢:١٠  

 ١٤:٠٠الي  ١٢:٤٠ -نهار و نماز

From Riemannian to Pseudo-Riemannian: Low-
Cohomogeneity G-Manifolds 

  پرويز احمدي
 زنجاندانشگاه 

١٤:٠٠ 

  ١٥:٣٠الي  ١٥ -استراحت و پذيرايي

Geometric Inequalities in Spaces of Nonpositive 
Curvature 

  محمد قمي
  كايمرآ ا،يجورج يموسسه صنعت

١٥:٣٠  

From Gromov-Hausdorff-type Metrics to 
Unimodular Random Measured Metric Spaces 

  علي خزلي
  پژوهشگاه دانش هاي بنيادي

١٦:٣٠  
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  ١٤٠٤شهريور ماه  ٢٥الي  ٢٢، سالانه هندسه و توپولوژيدوسيزدهمين سمينار 
 پژوهشكده رياضيات، پژوهشگاه دانش هاي بنيادي

 

 

 

 

 

 

 

  ١٤٠٤شهريور ماه  ٢٣يكشنبه 
  ساعت سخنران عنوان سخنراني

Non-Statistical Maps in Contracting Lorenz Flows 
  امين طالبي

 دانشگاه صنعتي شريف
٠٩:٠٠ 

 ١٠:٣٠الي  ١٠:٠٠ -استراحت و پذيرايي

Multifractal Analysis of Intermingled Basins 
  فاطمه هلن قانع

 دانشگاه فردوسي مشهد
١٠:٣٠ 

Cantor Sets in Higher Dimensions: Criterion for 
Stable Intersections 

  مجتبي زارع
 پژوهشگاه دانش هاي بنيادي

١١:٣٠ 

Upper Bounds for Dimensions of Higher Rank of 
Brill-Noether Loci 

  پرويز آصفي نظرلو
  جانيآذربا يمدن ديدانشگاه شه

١٢:٠٠  

 ١٤:٠٠الي  ١٢:٣٠ -نهار و نماز

Unexpected Hypersurfaces: An Algebro-Geometric 
Outlook 

  حسن حقيقي
 خواجه نصيرالدين طوسي صنعتي دانشگاه

١٤:٠٠ 

  ١٥:٣٠الي  ١٥ -استراحت و پذيرايي

Differential Equations and Primes Numbers 
  حسين مواساتي

  ايمپا، برزيل
١٥:٣٠  

Towards a Topological Mirror Symmetry of Landau-
Ginzburg Analog of Hitchin Spaces 

  نجاتيداوود 
  ايدانشگاه ملبورن، استرال

١٦:٣٠  
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  ١٤٠٤شهريور ماه  ٢٥الي  ٢٢، سالانه هندسه و توپولوژيدوسيزدهمين سمينار 
 پژوهشكده رياضيات، پژوهشگاه دانش هاي بنيادي

 

  

  

  

  

  

  

  ١٤٠٤شهريور ماه  ٢٤دوشنبه 
  ساعت سخنران عنوان سخنراني

Fourier-Mukai Transform for Tropical Abelian 
Varieties 

  فربد شكريه
 كايمرآدانشگاه واشنگتن، 

٠٩:٠٠ 

 ١٠:٣٠الي  ١٠:٠٠ -و پذيرايي استراحت

An Invitation to the Hsiang-Pati Problem 
(Desingularization of the Cotangent Sheaf) 

  راضيه احمديان
 شهيد بهشتيدانشگاه 

١٠:٣٠ 

Supertransversality in Category of Π-Symmetric 
Supermanifolds 

  فاطمه عليخاني
 زنجان هيعلوم پا يليتكم لاتيدانشگاه تحص

١١:٣٠ 

Euler-Poincare Characteristic Pair of Orientable 
Π-Symmetric Supermanifolds 

  هدي قربانيم
  زنجان هيعلوم پا يليتكم لاتيدانشگاه تحص

١٢:٠٠  

 ١٤:٠٠الي  ١٢:٣٠ -نهار و نماز

How Can We Code Geodesics? 
  جعفر شفاف

 شهيد بهشتيدانشگاه 
١٤:٠٠ 

  ١٥:٣٠الي  ١٥ -استراحت و پذيرايي

On Bordism and Bordism of Immersions 
  هادي زارع

  دانشگاه تهران
١٥:٣٠  

On the Differential Geometry of Some Classes 
of Infinite Dimensional Manifolds 

  دانيال بوذرجمهري
  زنجان هيعلوم پا يليتكم لاتيدانشگاه تحص

١٦:٣٠  
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  ١٤٠٤شهريور ماه  ٢٥الي  ٢٢، سالانه هندسه و توپولوژيدوسيزدهمين سمينار 
 پژوهشكده رياضيات، پژوهشگاه دانش هاي بنيادي

 

  

  

  

 

 

 

  ١٤٠٤شهريور ماه  ٢٥سه شنبه 
  ساعت سخنران عنوان سخنراني

Connectifying a Topological Space by Adding 
One Point 

  محمدرضا كوشش
 صنعتي اصفهاندانشگاه 

٠٩:٠٠ 

 ١٠:٣٠الي  ١٠:٠٠ -استراحت و پذيرايي

Weak Geodesics on some Nonsmooth Subsets 
of Riemannian Manifolds 

  رادمنش هاجر
 دانشگاه اصفهان

١٠:٣٠ 

Topological Invariance in Abstract Simplicial 
Complexes 

  رحيم زارع نهندي
 دانشگاه تهران

١١:٠٠ 

  ١٢:٠٠  -------  اختتاميه
 ١٣:٣٠الي  ١٢:١٥ -نهار و نماز
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From Riemannian to Pseudo-Riemannian: Low-Cohomogeneity
G-Manifolds
Parviz Ahmadi

University of Zanjan

An action of a connected Lie group G on a smooth manifold M is said to have cohomogeneity c if
the maximal orbit dimension equals dim(M) - c. This lecture begins with a historical overview of research
developments in Riemannian G-manifolds, tracing key contributions to the field. Subsequently, we discuss
on isometric actions of low cohomogeneity on pseudo-Riemannian space-forms, focusing particularly on their
structural properties and geometric implications. The presentation archives a complete classification of Lie
groups admitting such actions on De Sitter space (for isometric actions) and on the Einstein Universe (for
conformal actions), revealing constraints on admissible Lie groups.
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September 13-16, 2025, School of Mathematics, IPM, Tehran

An Invitation to the Hsiang-Pati Problem

(Desingularization of the Cotangent Sheaf)
Razieh Ahmadian

Shahid Beheshti University

Hsiang–Pati’s 1985 paper L2-Cohomology of Normal Algebraic Surfaces, which proved there is a nat-
ural isomorphism between intersection cohomology of a projective normal algebraic surface X ⊂ Pn

C and
the L2-cohomology of the incomplete manifold M = X \ SingX, includes monomialization of the induced
Fubini–Study metric on M ⊂ X ⊂ Pn

C (the smooth part of X). Besides the application of this method to
study L2-cohomology, it initiated the algebro–geometric problem of desingularization of the cotangent sheaf
of an algebraic variety. More precisely, given an algebraic variety X, one can ask whether there exists a
resolution of singularities π : X̃ → X such that the pulled-back cotangent sheaf of X is generated by differ-
ential monomials in suitable coordinates, the so–called Hsiang–Pati coordinates, at every point of X̃. This
problem has been proved only when dimX 6 3, and is closely related to the problem of monomialization
or toroidalization of a morphism. In this exposition, the Hsiang–Pati problem and its applications will be
discussed after introducing some basic resolution techniques.

References

[1]. R. Ahmadian, Singularities in Algebraic Geometry and Resolution Type Problems: A Survey (in
progress).
[2]. A. Belotto da Silva et al., Resolution of singularities of the cotangent sheaf of a singular variety, Adv.
Math. 307 (2017), 780–832; MR3590532
[3]. W. C. Hsiang and V. Pati, L2-cohomology of normal algebraic surfaces I, Invent. Math. 81 (1985),
no. 3, 395–412; MR0807064
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Link TQFTs and their Applications in Knot Theory
Eaman Eftekhary

IPM

Many applications of Heegaard-Floer theory in knot theory stem from its structure as a Topological
Quantum Field Theory (TQFT). Among these applications, bounds on the unknotting number are par-
ticularly intriguing, as such results can often be described without recourse to advanced mathematics. In
addition to fascinating results that address some long-standing open questions, there are also numerous
conjectures with strikingly simple statements that remain unresolved. These topics will be explored in the
talk. Earlier versions of Heegaard-Floer TQFT are constructed as functors from the category of (pointed)
knots and links, along with (decorated) cobordisms between them, to the category of modules along with
homomorphisms between them. However, the dependence of these modules and homomorphisms on the
decorations introduces certain complexities in computations and applications. In this talk, we will review
the applications of Heegaard-Floer TQFTs and introduce a modified Heegaard-Floer functor from the cate-
gory of oriented links in closed three-manifolds and oriented surface cobordisms in four-manifolds connecting
them to the category of F[v]-modules and F[v]-homomorphisms between them, where F is the field with
two elements. Notably, this modified functor is independent of the decoration. We will discuss some of its
basic properties, provide examples, and explore potential applications.
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Multifractal Analysis of Intermingled Basins
Fateme Helen Ghane

Ferdowsi University of Mashhad

In this talk, we examine a two-parameter family of skew product systems featuring two invariant sub-
spaces, each supporting a distinct chaotic attractor. Within an open region of the parameter plane, we
observe that the corresponding basins of attraction are intermingled-meaning every neighborhood of a point
in one basin contains points from the other with positive measure. This phenomenon reflects strong sensi-
tivity to initial conditions and poses significant challenges for predictability. The basins are separated by
a fractal boundary curve, whose intricate geometry we analyze both visually and quantitatively. We com-
pute the stability index, which quantifies the likelihood of nearby points converging to different attractors.
Using thermodynamic formalism, we study the statistical behavior of this index and perform a multifractal
analysis of its level sets. This analysis reveals a spectrum of dimensions characterizing the fine-scale struc-
ture of the basin boundaries. The multifractal properties of the stability index offer a powerful framework
for classifying basin complexity and for understanding how small perturbations can lead to dramatically
different long-term behaviors.
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Geometric Inequalities in Spaces of Nonpositive Curvature
Mohammad Ghomi

Georgia Institute of Technology

We will survey a number of outstanding problems and recent results in the theory of Cartan-Hadamard
manifolds, i.e., complete, simply connected spaces with nonpositive curvature. These are examples of
CAT(0) spaces which generalize the Euclidean and hyperbolic spaces and share many of their basic proper-
ties. For instance any pair of points may be connected by a unique geodesic, and thus notions of convexity
are natural to study. Yet many basic questions concerning isoperimetric inequalities, total curvature of
hypersurfaces, or even the structure of the convex hull of 3 points remains open.
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September 13-16, 2025, School of Mathematics, IPM, Tehran

Unexpected Hypersurfaces: An Algebro-Geometric Outlook
Hassan Haghighi

K. N. Toosi University of Technology

LetX be a reduced and closed subscheme of Pn whose saturated defining ideal is denoted by IX ⊂ K[Pn].
Let d ≥ m be two positive integers and P a general point in Pn. Let IX ∩ ImP be the ideal of those
homogeneous polynomials F which vanish on X as well as all of its partial derivatives of order up to
m− 1 vanish at P . By a naive parameter count the coefficients of a homogeneous polynomial of degree d,
this vanishing conditions give rise to

(
n+m−1

n

)
linear conditions on the coefficient of F and it is expected

dim
[
IX ∩ ImP

]
d
= dim

[
IX

]
d
−

(
n+m−1

n

)
and there is not any hypersurfaces that meet these conditions.

However, this is not the case for any closed subscheme X and there are subschemes X such that the
imposed linear conditions may not be independent and consequently

dim
[
IX ∩ ImP

]
d
> dim

[
IX

]
d
−

(
n+m− 1

n

)
.

In this case, Z(F ), the zero set of F is called an unexpected hypersurface and this inequality means that
there are more degree d hypersurfaces than the expected ones that vanish on X and has multiplicity at least
m at general point P .

In this talk, we show how the geometry of X, as well as the strong Lefschetz properties of the ideal
associated to the ideal IX , can be used to obtain more information on the existence of unexpected hypersur-
faces for X and on the reducibility or irreducibility of the unexpected hypersurfaces. Moreover, we use the
ideal structure of the ideal IX + ImP to show that by changing the multiplicity m, how much the property
will be remained stable.
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The Three Reflections Theorem in Cayley-Klein Geometries
Bijan Honari

Amirkabir University of Technology

In Euclidean plane geometry, it is known that the composition of three reflections with concurrent axes
is again a reflection. Similar theorems exist in higher dimensions, and also for hyperbolic and elliptic geome-
tries. Recalling Cayley-Klein geometries and Cayley’s claim that ”projective geometry is all geometry”, we
seek for corresponding prototypes in projective geometry. The prototype theorem is The Three Harmonic
Homologies Theorem, where harmonic homologies are self-inverse projective transformations with a hyper-
plane of fixed points. It will be shown that this theorem has close relation with Pascal’s Theorem. Then, in
Mobius geometry, we generalize Steiner’s Porism via Poncelet’s Theorem and show that it is a consequence
of the three reflections theorem in hyperbolic space. Also we prove Miquel’s theorem in Laguerre geometry
by using the three reflections theorem in pseudo-Euclidean space.

This talk presents joint works with Fahimeh Heidari.
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September 13-16, 2025, School of Mathematics, IPM, Tehran

Connectifying a Topological Space by Adding One Point
Mohammadreza Koushesh

Isfahan University of Technology

It is a celebrated result of Alexandroff that a locally compact Hausdorff space has a Hausdorff one-point
compactification (obtained by adding a “point at infinity”) if and only if it is non-compact. An analogous
characterization for spaces that admit one-point connectifications is not known.

In this talk, we study one-point connectifications and, in analogy with Alexandroff’s theorem, we show
that in the realm of Ti-spaces (for i = 3 1

2 , 4, 5, and for i = 6 under the set-theoretic assumptionMA+¬CH),
a locally connected space admits a one-point connectification if and only if it has no compact component.

Unlike the case of one-point compactification, a one-point connectification (if it exists) need not be
unique. We consider the collection of all one-point connectifications of a locally connected, locally compact
space within the class of Ti-spaces (i = 3 1

2 , 4, 5). This collection, naturally partially ordered, forms a
compact, conditionally complete lattice whose order structure is rich enough to determine the topology of
all Stone–Čech remainders of the space’s components.

17
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Differential Equations and Primes Numbers
Hossein Movasati

IMPA, Brazil

In this talk we consider differential equations with only algebraic solutions, in particular, their solutions
do not accumulate in the phase space and they are diffeomorphic to punctured Riemann surfaces, and so
their topology is completely understood. Detecting such differential equations is a hard job. In this talk
I will first remind the Grothendieck-Katz p-curvature conjecture which says that if the p-curvature of a
differential equation is zero for all except a finite number of primes then such a differential equation must
have only algebraic solutions. I will rise some doubts on this conjecture showing that differential equations
with only algebraic solutions satisfy certain congruence properties modulo powers of primes. This seems to
be neglected in the literature of p-curvature of differential equations.
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How Can We Code Geodesics?
Jafar Shaffaf

Shahid Beheshti University

There are several methods for coding geodesics on hyperbolic surfaces. The first method involves
recording the sides of a given fundamental domain that are cut by geodesics. This method has a history
dating back to the 1921 work of Morse and even earlier, to the 1898 work of Hadamard, who proposed
representing a geodesic on a surface using a sequence of codes. In this lecture, we aim to explain some of
these methods, including Morse code, geometric code, and arithmetic code. Interestingly, Gauss reduction
theory for indefinite quadratic forms is equivalent to an arithmetic coding of closed geodesics on the modular
surface. Furthermore, one can also generalize the concept of continued fractions to a finitely generated
Fuchsian group by considering the coding of geodesics with respect to a fundamental region. We intend
to illustrate this concept for the modular group, and if time permits, we will also discuss it for general
Fuchsian groups. A significant application of geodesic coding on a surface of constant negative curvature is
to provide a method for proving the ergodicity of geodesic flow on these Riemann surfaces. In this talk, we
will survey these results and some related applications.
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Fourier-Mukai Transform for Tropical Abelian Varieties
Farbod Shokrieh

University of Washington

I will present a (cohomological) Fourier-Mukai transform for tropical Abelian varieties and give some
applications, including a (generalized) Poincar formula (for non-degenerate line bundles on tropical Abelian
varieties).

This is a joint work with Soham Ghosh.
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Non-Statistical Maps in Contracting Lorenz Flows
Amin Talebi

Sharif University of Technology

In this talk we first give an overview to certain results on statistical properties of dynamical systems,
focusing on well-known families such as Logistic family, Henon family, and Lorenz flows. Then I will
discuss our ongoing project with Muhammad Ali Khan, on the existence and prevalence of a strange type of
statistical behavior, called Non-statistical behaviour (!) within maps in the Logistic family, and contracting
Lorenz family.
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Topological Invariance in Abstract Simplicial Complexes
Rahim Zaare-Nahandi

University of Tehran

An abstract simplicial complex ∆ on a finite vertex set V = {x1, . . . , xn} is a collection of subsets of
V (faces) closed under inclusion. Its geometric realization |∆| ⊂ Rn is the union of convex hulls conv{ei |
xi ∈ F} for all F ∈ ∆, where ei are the standard basis vectors in Rn. When a topological space X is
homeomorphic to |∆|, we call ∆ a triangulation of X.

Crucially, two simplicial complexes with homeomorphic geometric realizations may differ drastically
in their combinatorial structure. A property P of ∆ is topologically invariant if it depends only on the
homeomorphism type of |∆|; that is, if ∆1 and ∆2 satisfy |∆1| ∼= |∆2|, then ∆1 has P if and only if ∆2

does.

This talk explores topological invariance for both combinatorial and algebraic properties of simplicial
complexes:

Combinatorial properties like shellability or vertex decomposability are inherently sensitive to the com-
plex’s combinatorial structure and often fail to be topologically invariant.

Algebraic properties defined via the Stanley-Reisner ring K[∆] = K[x1, . . . , xn]/I∆, where I∆ is gen-
erated by monomials corresponding to non-faces of ∆, may or may not reflect topological invariance. For
instance, we examine when Cohen-Macaulayness, Buchsbaumness, or Gorensteinness of K[∆] are preserved
under homeomorphism of |∆|.

We survey known results, highlight open questions, and contrast invariant versus non-invariant proper-
ties, emphasizing connections between combinatorics, commutative algebra, and topology.
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On Bordism and Bordism of Immersions
Hadi Zare

University of Tehran

The famous and celebrated work of Rene Thom introduces an equivalence relation between closed
manifolds of a fixed dimension, known as bordism. It then shows that the resulting set is equipped with
a ring structure and computes this ring by determining its structure and determining its generator. This
formulation, however, is in the stable range, meaning that it does not speak of where and how these manifold
live (are embedded or immersed). The bordism of immersions takes these information into the account.
By the famous Pontrjagin-Thom construction, this problem is translated into a computational problem in
stable homotopy theory. In this talk, after a brief review of the aforementioned results of Thom, we show
that how various results from algebra, namely from Hopf algebras to linear algebra, help to do computations
related to this problem.
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Non-Symmetric Mechanics, Geometry and Topology
Seyed Ebrahim Akrami

Semnan University

We revise Hamiltonian mechanics, Morse Homology and Riemannian geometry by replacing either anti-
symmetric or symmetric nondegenerate 2-tensors with a non-symmetric nondegenerate 2-tensor.
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Supertransversality in Category of ⊓-Symmetric Supermanifolds
Fatemeh Alikhani

Institute for Advanced Studies in Basic Sciences, Zanjan

The main objective of this article is to extend the concept of transversality to supergeometry. Transver-
sality has two important properties in classical case, namely ” stability” and ” genericity”, which we show
in the following that in the category of smooth supermanifolds, supertransversality has stable property.
In the last section, we demonstrate that supertransversality is generic in the subcategory of ⊓-symmetric
supermanifolds. These result is a step towards an extension of the concept of Euler-Poincar characteristic
to ⊓-symmetric supermanifolds.

This is a joint work with Mehdi Ghorbani and Saad Varsaie.
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On the Differential Geometry of Some Classes of Infinite
Dimensional Manifolds
Danial Bouzarjomehri Amnieh

Institute for Advanced Studies in Basic Sciences, Zanjan

We present an axiomatic, algebraic framework -lifted geometry- which extends the differential-geometric
structures familiar on finite dimensional manifolds to a broad range of infinite dimensional spaces associ-
ated to a smooth manifold X. This framework requires neither a topology nor local charts on the space in
question, but instead builds its algebra of smooth functions and Lie algebra of vector fields by canonical
lifting from X. As principal examples we treat spaces of Radon measures, measurable mappings, embedded
submanifolds, tilings, and path spaces on X. In each case we exhibit definitions of smooth functions, deriva-
tions, differential forms, and cohomology; for Radon measures we construct a gradient operator and discuss
the associated Dirichlet form. We also show that classical results such as Stokes’ Theorem arise naturally
from the differentiability of the boundary operator in this lifted setting.

This is a joint work with Maysam Maysami Sadr.
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Euler-Poincare Characteristic Pair of Orientable ⊓-Symmetric
Supermanifolds

Mehdi Ghorbani
Institute for Advanced Studies in Basic Sciences, Zanjan

The Euler-Poincare characteristic, or Euler characteristic in short, is a fundamental topological invariant
of compact manifolds that plays a crucial role in a variety of geometric and topological situations. From
this point of view, we tried to expand this important concept in supergeometry. In this article, we introduce
Euler-Poincare characteristic pair in the category of ⊓-symmetric supermanifolds. This is done by finding
the self-intersection pair of each supermanifold.

This is a joint work with Fatemeh Alikhani and Saad Varsaie.
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From Gromov-Hausdorff-type Metrics to Unimodular Random
Measured Metric Spaces

Ali Khezeli
IPM

The Gromov-Hausdorff (GH) metric is a metric on the space of all compact metric spaces (up to
isometry). This metric has gained the focus of probabilists in the study of scaling limits of discrete objects.
The latter is motivated by Aldous’s novel work, which showed that a random spanning tree on n vertices
converges to the so called Brownian continuum random tree. Since then, various generalizations of the GH
metric have been introduced, which define a metric on the space of compact metric spaces X equipped with
an additional structure on X. Examples include when the additional structure is a measure on X (i.e.,
the Gromov-Hausdorff-Prokhorov (GHP) metric), a closed subset of X, a continuous curve on X, a càdlàg
curve on X, an isometry of X, etc.

In this talk, we provide a general functorial framework for defining GH-type metrics, which unifies all
such metrics already defined in the literature. It is also useful for defining new GH-type metrics without
redoing everything and helps to avoid the pitfalls where some previous works had fallen in. We then use such
metrics to define and study the notion of unimodular random measured metric spaces, which is a continuum
analogue of unimodular random graphs.
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Upper Bounds for Dimensions of Higher Rank of Brill-Noether
Loci

Parviz Asefi Nazarlou
University of Azarbaijan Shahid Madani

Generalizing the Martens theorem for line bundles over a curve C, we obtain upper bounds on the
dimension of the Brill–Noether locus Bk

n,d parametrizing stable bundles of rank n ≥ 2 and degree d over C
with at least k independent sections. This proves a conjecture of the second author and generalizes bounds
obtained by him in the rank two case. The statements are obtained chiefly by analysis of the tangent spaces
of Bk

n,d. As an application, we show that for n ≥ 5 the locus B2
n,n(g−1) is irreducible and reduced for any C.

This is a joint work with Ali Bajravani and George H. Hitching.
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Towards a Topological Mirror Symmetry of Landau-Ginzburg
Analog of Hitchin Spaces

Davood Nejaty
University of Melbourne

We introduce a moduli space of stable commuting Higgs bundles on a smooth, projective, complex
curve. Inspired by the Hausel-Thaddeus conjecture for Higgs bundles, we conjecture the equality of the
E−polynomials for the moduli space of stable SLn and PGLn commuting Higgs bundles. The conjecture
uses an equivariant localization. We prove the conjecture for n = 2 and even degree line bundles by providing
explicit formulas of the E−polynomial on both sides.
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Weak Geodesics on some Nonsmooth Subsets of Riemannian
Manifolds

Hajar Radmanesh
University of Isfahan

We give a definition of weak geodesics on prox-regular subsets of Riemannian manifolds as continuous
curves with some weak regularities. Then we characterize weak geodesics on a prox-regular set with assigned
end points as viscosity critical points of the energy functional. Moreover, we prove that every locally
minimizing curve with constant speed in a prox-regular set is a weak geodesic and under certain assumptions,
every weak geodesic is locally minimizing.
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Some Results of Ricci Bi-Conformal Vector Fields
Mahin Sohrabpour

Imam Khomeini International University, Qazvin

The investigating of Ricci bi-conformal vector fields and their associated outcomes is crucial for gain-
ing insights into the geometric and topological characteristics of the underlying manifolds. The study of
conformal vector fields and their extensions is highly valuable in the realms of geometry and physics. In
this manuscript, we study the topological properties of the Ricci bi-conformal vector field. The goal of this
paper is to find some results of the Ricci bi-conformal vector fields. We prove that a complete manifold
admits the Ricci bi-conformal vector fields have a finite fundamental group. For this purpose, we first state
the definition and lemma, and then use them to prove our theorems.

This is a joint work with Shahroud Azami.

33



13th Biennial Seminar on
Geometry and Topology,
September 13-16, 2025, School of Mathematics, IPM, Tehran

Cantor Sets in Higher Dimensions: Criterion for Stable
Intersections

Mojtaba Zareh Bidaki
IPM

We study the geometry of dynamically defined Cantor sets in arbitrary dimensions, introducing a
criterion for C1+α stable intersections of such Cantor sets, under a mild bunching condition. This condition
is naturally satisfied for perturbations of conformal Cantor sets and, in particular, always holds in dimension
one. Our work extends the celebrated recurrent compact set criterion of Moreira and Yoccoz for stable
intersection of Cantor sets in the real line to higher-dimensional spaces. Based on this criterion, we develop
a method for constructing explicit examples of stably intersecting Cantor sets in any dimension. This
construction operates in the most fragile and critical regimes, where the Hausdorff dimension of one of the
Cantor sets is arbitrarily small and both Cantor sets are nearly homothetical. All results and examples are
provided in both real and complex settings.

This is a joint work with Meysam Nassiri.
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