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Aquí empezó todo

▶ I Olimpiada Española 1963
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Introduction

The theory of 3-manifolds has been revolutionised in the last few years by work
of Thurston [66-70]. He has shown that geometry has an important role to play in
the theory in addition to the use of purely topological methods. The basic aim of this
article is to discuss the various geometries which arise and explain their significance
for the theory of 3-manifolds. The idea is that many 3-manifolds admit 'nice' metrics
which give one new insight into properties of the manifolds. For the purposes of this
article, the nicest metrics are those of constant curvature. An observer in a manifold
with a constant curvature metric will see the same picture wherever he stands and in
whichever direction he looks. Such manifolds have special topological properties.
However, we will also need to consider nice metrics which are not of constant
curvature. In this article, I will explain what is meant by a 'nice' metric and describe
their classification in dimension three which is due to Thurston. Then I will discuss
some of the 3-manifolds which admit these nice metrics and the relationship between
their geometric and topological properties. In this introduction all manifolds and
metrics will be assumed to be smooth so that the objects of interest are all
Riemannian manifolds.

It has been known since the nineteenth century that in dimension two there is a
very close relationship between geometry and topology. I will start by describing
some basic facts about closed surfaces. I will discuss these in more detail in §1. Each
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▶ Colección de figuras de Zoel García de Galdeano. Estudio y
restauración, con Julio Bernués e Irene Polo
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3-variedades: HLM
▶ 3-variedades

▶ Mike Hilden, Maite Lozano, José Mari Montesinos (34 trabajos en
común)

▶ Uno de los problemas del milenio: Conjetura de Poincaré, Conjetura
de geometrización de Thurston, Teorema de Perelman

▶ Geometry II, Encylopædia of Mathematical Sciences, Vol. 29, E.B.
Vinberg (Ed.)
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Universalidad: Cubiertas ramificadas o desdoblar
▶ Thurston encuentra un enlace universal L: toda 3-variedad

compacta sin borde orientable es cubierta ramificada de la 3-esfera
ramificada a lo largo de L.

▶ Pregunta de Thurston: ¿Hay nudos universales? ¿Lo son el enlace
de Whitehead y el nudo figura de ocho?

▶ El nudo figura de ocho, los nudos no toroidales de dos puentes son
universales.

▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, W.C. Whitten, On
universal groups and three-manifolds. Invent. Math. 87 (1987), no.
3, 44–456: de universalidad a geometría, orbifolds y caracteres.
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Caracteres, aritmética y orbifolds
▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, The arithmeticity of

the figure eight knot orbifolds (169–183) y On the Borromean
orbifolds: geometry and arithmetic (133–167) en Topology ’90
(Columbus, OH, 1990), Ohio State Univ. Math. Res. Inst. Publ., 1,
de Gruyter, Berlin, 1992.

▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, Peripheral polynomials
of hyperbolic knots. Topology Appl. 150 (2005), no. 1-3, 267–288

▶ Se estudian los nudos hiperbólicos obteniendo invariantes topológicos
a partir de la geometría, generalizando las estructuras geométricas a
orbifolds y variedades cónicas, usando teoría de números

▶ A partir de los caracteres estudian la curva excelente, de gran
complejidad de cálculo.



Caracteres, aritmética y orbifolds



Caracteres, aritmética y orbifolds



Caracteres, aritmética y orbifolds
▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, The arithmeticity of

the figure eight knot orbifolds (169–183) y On the Borromean
orbifolds: geometry and arithmetic (133–167) en Topology ’90
(Columbus, OH, 1990), Ohio State Univ. Math. Res. Inst. Publ., 1,
de Gruyter, Berlin, 1992.

▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, Peripheral polynomials
of hyperbolic knots. Topology Appl. 150 (2005), no. 1-3, 267–288

▶ Se estudian los nudos hiperbólicos obteniendo invariantes topológicos
a partir de la geometría, generalizando las estructuras geométricas a
orbifolds y variedades cónicas, usando teoría de números

▶ A partir de los caracteres estudian la curva excelente, de gran
complejidad de cálculo.



Caracteres, aritmética y orbifolds
▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, The arithmeticity of

the figure eight knot orbifolds (169–183) y On the Borromean
orbifolds: geometry and arithmetic (133–167) en Topology ’90
(Columbus, OH, 1990), Ohio State Univ. Math. Res. Inst. Publ., 1,
de Gruyter, Berlin, 1992.

▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, Peripheral polynomials
of hyperbolic knots. Topology Appl. 150 (2005), no. 1-3, 267–288

▶ Se estudian los nudos hiperbólicos obteniendo invariantes topológicos
a partir de la geometría, generalizando las estructuras geométricas a
orbifolds y variedades cónicas, usando teoría de números

▶ A partir de los caracteres estudian la curva excelente, de gran
complejidad de cálculo.



Caracteres, aritmética y orbifolds
▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, The arithmeticity of

the figure eight knot orbifolds (169–183) y On the Borromean
orbifolds: geometry and arithmetic (133–167) en Topology ’90
(Columbus, OH, 1990), Ohio State Univ. Math. Res. Inst. Publ., 1,
de Gruyter, Berlin, 1992.

▶ H.M. Hilden, M.T. Lozano, J.M. Montesinos, Peripheral polynomials
of hyperbolic knots. Topology Appl. 150 (2005), no. 1-3, 267–288

▶ Se estudian los nudos hiperbólicos obteniendo invariantes topológicos
a partir de la geometría, generalizando las estructuras geométricas a
orbifolds y variedades cónicas, usando teoría de números

▶ A partir de los caracteres estudian la curva excelente, de gran
complejidad de cálculo.



Caracteres, aritmética y orbifolds



Trabajo reciente
▶ Con J.M. Montesinos, Integral geometric orbifolds. J. Knot Theory

Ramifications 30 (2021), no. 12, Paper No. 2141010, 28 pp.

▶ Con J.M. Montesinos, On the borromean arithmetic orbifolds,
aceptado en Topology Appl.

▶ Trabajo en proceso con A. y S. López de Medrano: On generic
singularities of intersections of ellipsoids.
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Muchas gracias por todo,
Maite.


