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Submersions and curves of constant geodesic curvature

MAauricio Gopoy *

Abstract

The study of curves in surfaces having constant geodesic curvature is an old problem in
differential geometry, whose origin can be traced back to classic works by Bianchi and
Darboux. The problem of determining which curves have constant geodesic curvature
in the more general setting of manifolds of dimension three or higher is much more
complicated and, to our knowledge, there has been no comprehensive treatment of this.

In many examples in sub-Riemannian geometry, curves of constant geodesic cur-
vature appear as images under submersions of normal sub-Riemannian geodesics. To
name a couple of cases in which this situation occurs, the projections to the xy plane of
sub-Riemannian geodesics in the Heisenberg group are circles, and the Hopf fibration
maps sub-Riemannian geodesics in the three-dimensional sphere S® to parallel circles
in S2.

In this talk, T will present a complete characterization of the submersions from a
sub-Riemannian manifold to a Riemannian manifold that map normal sub-Riemannian
geodesics to curves with constant geodesic curvature. These submersions are precisely
the ones for which the curvature operator is parallel in horizontal directions, with respect
to any affine connection satisfying certain hypotheses.

This is a joint work with Erlend Grong (Bergen and Orsay) and Irina Markina
(Bergen).
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Foliaciones Holomorfas: Minimales y Convexidad

CAROLINA CANALES GONZALEZ *

Abstract

En esta charla hablaremos sobre minimales de foliaciones holomorfas y sobre como
obtener informacién acerca de la geometria de su complemento basdndose en las carac-
teristicas de la foliacién. Mas precisamente, daremos una idea de como la presencia de
holonomia hiperbdlica en un minimal implica que su complemento es pseudoconvexo.
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On the one-dimensional family of Riemann surfaces of
genus q with 4¢ automorphisms

SEBASTIAN REYES CAROCCA *

Abstract

Bujalance, Costa and Izquierdo have recently proved that all those compact Riemann
surfaces of genus g > 2 different from 3, 6,12, 15 and 30, with exactly 4¢g automorphisms
form an equisymmetric one-dimensional family, denoted by F,. See [1]

In this talk, for every prime number g > 5, we shall explore further properties of
each Riemann surface S in F; as well as of its Jacobian variety J.S.

References
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Structure of ./\/71;

MARIELA CARVACHO * VicTOR GONZALEZ T

Abstract

Given a group G acting on a compact Riemann surface X it induces an action on the
space of holomorphic 1—form of X. This action induces a representation group p called
analytic representation.

It is known that the map to associate the pair [X, G] to [p] is injective for g = 2 and 3
but for genus 4 it is not injective [4].

The moduli space of genus 4, My, has been studied in [1] and [3].

In this talk we show partial results about the structure of the moduli space of genus
4: 1-2 dimensional families, relation with the analytic representation and its boundary
components using the results given in [2] and [5].

This is a work in progress with Victor Gonzélez—Aguilera.

References

1]

A.Costa and M.Izquierdo Equisymmetric strata of singular locus of the moduli
space of Riemann surfaces of genus 4. Geometry of Riemann surfaces, London
Math. Society 368, pag. 120-138 (2010)

R. Diaz and V. Gonzélez-Aguilera Limit points of the branch locus of M,. arXiv
1703.07328v1 (2017)

I. Kuribayashi and A. Kuribayashi On Automorphism Group of Compact Rie-
mann Surfaces of Genus 4. Proc. Japan Acad., 62, Ser. A, pag. 65-68 (1986)

H. Kimura Classification of automorphism groups, up to topological equiv-
alence, of compact Riemann surfaces of genus 4. J. Algebra 264, no. 1, 26-
54.(2003)

D. Singerman Finitely maximal Fuchsian groups. J. London Math. Soc. 6 , no. 2,
29-28. (1972)

*

Partially supported by Anillo PIA ACT1415 and Proyecto Interno USM 116.12.2, e-mail:

mariela.carvachoQusm.cl

¥

e-mail: victor.gonzalez@usm.cl



LXXXVI ENCUENTRO ANUAL

Sociedad de Matematica de Chile
SESION DE GEOMETRIA COMPLEJA

Construir variedades de Calabi-Yau con politopos

PaorLa COMPARIN *

Abstract

Dado P un politopo en el reticulado M, se puede construir una variedad térica a
partir de P: se trata de la variedad Xp cuyo abanico Xp C N es el abanico normal
a P. Propiedades del politopo se reflejan en propiedades de la variedad. Por ejemplo
asumimos que P sea un politopo reflexivo, es decir que tenga vertices en el reticulado
M, tenga el origen del reticulado en su interior y el politopo polar, definido como
P*={y € N: (z,y) > —1 Va € P} tenga vertices enteros también. En este caso se
prueba que Xp es una variedad Fano. Batyrev en [2] muestra como obtener una familia
de variedades de Calabi-Yau como hipersuperfcies de Xp, ocupando el hecho que P es
reflexivo. Ademds, si P es reflexivo, también su polar P* lo es, asi que se puede repetir
la construccién obteniendo otra familia de Calabi-Yau en Xp« y Batyrev prueba que
las dos familias son simétricas via la simetria especular.

En [1] damos otra construccién que requiere hipotesis menos fuertes sobre los politopos.
Sea (Py, P;) un buen par de politopos, o sea P; C P, tales que tanto P; cuanto Py ten-
gan vertices enteros y contengan el origen en su interior. Es esta situacién la variedad
Xp, es Q-Fano con singularidades candnicas y se prueba en [1] que la familia de hy-
persuperfcies que tengan P; como politopo de Newton es una familia de Calabi-Yau.
Nuevamente, en este caso también hay una construcciéon dual. Una tercera definicon
diferente es dada en [3], donde Batyrev define los politopos casi psuedoreflexivos y a
partir de ellos puede obtener variedades Calabi-Yau.

Mostraré las tres diferentes construcciones y como se relacionan en el contexto de la
simetria especular.
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Riemann surfaces defined over the reals

SAUL QUISPE * RUBEN HIDALGO T EsLaM BADR !

Abstract

The known (explicit) examples of Riemann surfaces not definable over their field of
moduli are not real but their field of moduli is a subfield of the reals [3, 5, 4, 1]. In
this talk we provide explicit families of non-hyperelliptic and hyperelliptic real Riemann
surfaces which cannot be defined over their field of moduli [2].
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