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HERNÁNDEZ

During the 2026-1 term, the Seminar will have three thematic blocks, namely:

(i) JSJ-Decompositions.
(ii) Artin groups and hyperbolical acylindricity.
(iii) Shannon entropy and operads.

The seminar will also feature a number of individual talks. The schedule for the
talks is as follows:

(i) JSJ- decompositions.
• August 11th Introduction to 3-manifolds. In this talk, we will in-
troduce the fundamental concepts of 3-manifolds. We will explain
the meaning of a geometric structure on a manifold and the eight
possible types of geometries according to Thurston’s Geometrization
Theorem. (Sandy Guadalupe Aguilar Rojas). [Sco83] [AFW15]

• August 18th. Important result of 3-manifolds. We want to explain
how a closed, oriented 3-manifold can be split in to a connected sum
of prime manifold. [Mor05] Also we will revised what is Seifert fibered
manifold (Luis Eduardo Garćıa Hernández). [AFW15]

• August 25th. JSJ-decomposition. The objective is to outline the
ideas behin the Jaco-Shalen and Johanson decomposition that estab-
lish that for each closed, prime, oriented 3-manifold M there exist a
collection T ⊂ M of disjoint incompressible tori such that the com-
pents of M \ T are either hyperbolic or a Seifert fibered manifold.
(Luis Eduardo Garćıa Hernández). [AFW15]

(ii) Artin groups and hyperbolical acylindricity.
• September 1st. General Introduction to Artin groups and to XXL
Artin groups. (Bruno Cisneros).

• September 8th. Hyperbolical acilindricity. The talk should prove the
fact that if a group acts properly on a proper CAT (0)-space such
that some element has rank 1, then G is either virtually cyclic or
acylindircally hyperbolic (Joaqúın Domı́nguez). [Sis18].

• September 22nd. Proof of the main Theorem 1.4 in [Hae22], proving
that any XXL Artin group is the fundamental group of a compact,
locally CAT (0), 3 dimensional piecewise euclidean complex. If the
rank is at least 3, then some element has a rank 1 isometry, as well
as the consequences and corollaries. (Noé Bárcenas).

(iii) September 29th. Virtually cyclic dimension for 3-manifold groups. (Luis
Jorge Sanchez Saldaña). In this talk we quikly remind the geometriza-
tion theorem of Perelman-Thurston. We will see how this theorem has
implications in the fundamental groups of closed 3-manifolds and how we
can make decompositions of these as a graph of groups. After that we
will show how these decompositions help to construct clasifiying spaces for
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these 3-manifolds. This is a join work with Kyle Joecken and Jean-Francois
Lafont. [JLSS21]
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(iv) The Chain rule for Entropy via Operads.
• Octuber 27th. Introduction to Shannon’s Entropy. Basic implementa-
tions: https://onestopdataanalysis.com/shannon-entropy/. The
objective of the talk is to give the pages 13-25 in [CT06], emphasizing
the Chain Rule, Theorem 2.2.1 and 2.2.5 in page 17 and 22. As appli-
cation, pick any nice insight from the introduction or the application
of 2.9 in page 25 ”Sufficient Statistics”. (Haydee Contreras Peruyero)

• November 3rd. Operads and Entropy. The objective is to give the
definition of an algebra over an operad to talk about the main theorem
of [Bra21]: the Shannon entropy defines a derivation of the operad
of topological simplices. (Andrés Carnero). [Bra21, MSS02, may72,
Sta04]

(v) November 10th. Individual Talk, TBA. (Irving Daniel Calderón Cama-
cho).

(vi) November 17th. Individual Talk, TBA. (Angélica Osorno).
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