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Title: Modular-type functions attached to Calabi-Yau equations, I, II

Speaker: Hossein Movasati

Abstract:

In these talks, we describe the algebra of modular-type functions attached to mir-
ror quintic family of Calabi-Yau varieties. We also explain a method to define such an
algebra for an arbitrary Calabi-Yau equation defined and partially classified by Almkvist-
Enckevort-Straten-Zudilin. We also describe the relation of such an algebra with Bershadsky-
Cecotti-Ooguri-Vafa holomorphic anomaly equation and partition functions. This leads
to the explicit calculation of Gromov-Witten invariants of arbitrary genus.

Title: Construction of Differential operators of Calabi-Yau type

Speaker: Stefan Reiter

Abstract:

Given a solution f of a fuchsian differential operator L one can determine a differential
operator L̃ that is satisfied by the convolution of f and xµ. Furthermore one can recover
the monodromy of L̃ from the monodromy of L. This method allows us to construct
differential operators of Calabi-Yau type of order 4 from those of order 2.

Title: Orthogonally rigid local systems

Speaker: Stefan Reiter

Abstract:

We classify orthogonally rigid local systems of rank 7 on the punctured projective line
whose monodromy is dense in the exceptional algebraic group G2. We obtain differential
operators corresponding to these local systems under Riemann-Hilbert correspondence.
(joint work with M. Dettweiler)
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Title: Differential operators of Calabi-Yau type

Speaker: Michael Bogner

Abstract:

Differential operators of Calabi-Yau type intend to describe periods of one-parameter
families of n-dimensional Calabi-Yau manifolds, i.e. integrals of holomorphic n-forms over
n-cycles. In this talk, I develop differential-algebraic properties of them and discuss some
explicit examples of families of elliptic curves.

Title: Construction of differential operators of Calabi-Yau type

Speaker: Michael Bogner

Abstract:

Translating the operations used by N. Katz to construct linearly rigid local systems to
the level of differential operators in an appropriate way, we are able to construct families of
potential operators of Calabi-Yau type. I will discuss the construction of those which have
linearly rigid monodromy tuple explicitly and briefly sketch some additional constructions.

Titel: Global Monodromy and ζ(3)

Speaker: Joerg Hofmann

Abstract:

The work of Candelas, de la Ossa, Green and Parkes from the early 90s can be seen as
the starting point of mathematical mirror symmetry. In their approach a prominent role
is played by a Picard-Fuchs differential equation L of a family of Calabi-Yau threefolds.
The differential equation L is of hypergeometric type and therefore the global monodromy
can be computed. In a natural basis the monodromy of L is defined over Q(ζ(3)), where
ζ(3) is the value of the Riemann ζ- function at 3. Almkvist, van Enckevort, van Straten
and Zudilin collected properties of Picard-Fuchs equations of families of certain Calabi-
Yau-threefolds and introduced the notion of a Calabi-Yau differential equation reflecting
the collected properties. They also compiled a list of such potential Picard Fuchs differ-
ential equations of families of Calabi-Yau threefolds. Whenever one was able to compute
the global monodromy of one of the equations from their list it was again defined over
Q(ζ(3)). Since the determination of the global monodromy is not possible in most cases
they started numerical experiments and again the global monodromy seemed to be defined
over Q(ζ(3)). In the first part of this talk we explain some theoretic aspects of this obser-
vation, while in the second part we show how the numerical computation of generators of
the monodromy group of a linear differential equation can be carried out in an effective
way and which conclusions can be drawn and which conjectures should be made.
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Title: The asymptotic expansion of a hypergeometric series coming from mirror sym-
metry

Speaker: Khosro Monsef Shokri

Abstract:

In this talk we give a description of the coefficients of the asymptotic expansion of the
logarithmic derivative of a family of hypergeometric series., namely

Fn(w, x) =
∞∑
d=0

xd
∏r=nd
r=1 (nw + r)∏r=d

r=1((w + r)n − wn)
, n ∈ N

This family plays an important role in the computation of the reduced genus one Gromov-
Witten invariants of projective hypersurfaces and the confirmation of Bershadsky, Cecotti,
Ooguri, Vafa (BCOV) conjecture for genus one Gromov-Witten invariants of a generic
quintic threefold by Zinger.

Title: Automorphic forms for triangle groups

Speaker: Khosro Monsef Shokri

Abstract:

The study of automorphic forms for triangle groups goes back to Poincaré, who proved
the existence of such forms using the method which nowadays is known as Poincaré series.
Another method to get such forms is using the Schwarz derivative. In this talk we use a
different method which seems was missed by people. This method is based on the solutions
of the Halphen system. Using these solutions we construct explicit generators for the the
algebra of automorphic forms.

Title : Grothendieck-Teichmüller groups : Galois and Hodge aspects

Speaker: Benjamin Collas

Abstract:

Following Drinfel’d, we explain how the study of the Knizhnik-Zamolodchikov differ-
ential equations lead to two Grothendieck-Teichmller groups, that gives Q-rationnal and
algorithmically defined KZ-solutions. We then explore the Galois aspect of the first one in
relation with geometric representation in the moduli spaces of curves with marked points,
and the Hodge aspect of the second one in relation with multizeta values.


