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Técnico, Lisbon, Portugal

2009 Minicourse “Direct Integration in Topological String Theory”, Workshop on “Geo-
metry and Physics”, Chendgu, China

2010 Minicourse “Topological Strings, Modularity and non-perturbative Physics”, Er-
win Schroedinger Institute, Vienna, Austria

2011 Minicourse “Topological Gauge and String theories”, ENS Paris, France
2011 “Direct integration in General Omega Backgrounds”, Banff, AB, Canada
2011 String-Math, Philadelphia, PA, USA
2014 String-Math, Edmonton, AB, Canada
2015 “Topological string on elliptic CY 3-folds and the ring of weak Jacobi forms”, in

“Motivic invariants related to K3 and abelian geometries”, Berlin
2015 “Elliptically fibred Calabi-Yau and the ring of weak Jacobi Forms”, in Workshop

of “Moduli Spaces in algebraic Geometry and Physics”, Tianjin, China
2016 “F-theory at 20”, California Institute of Technology, CA, USA
2016 “Jacobi Forms and Curve Counting”, at the Workshop “Curves on surfaces and

3-folds”, Centre Interfacultaire Bernoulli CIB Lausanne, Switzerland
2016 “Topological String and Jacobi Forms”, Workshop on “Geometric Correspon-

dence of Gauge Theories”, Trieste, Italy

Research Projects and Activities

DFG Project KL2271/1-1: “Exakte Methoden in Eich- und String-Theorien”
Bethe Center for Theoretical Physics
Member
DFG Cluster of Excellence “Hausdorff Center for Mathematics”
Principal Investigator

Research profile

Super String Theory is a mayor attempt to unify gauge theories with quantum gravity. Compac-
tifications of string theory on varieties with special holonomy including calibrated submanifolds
leads to quantum theories in various dimensions. Mathematical well defined sub-sectors of the-
se theories are the topological string- and field theories. Their correlators determine topological
invariants of the geometric setting. Often are different physical formulations with different ma-
nifest symmetries and duality symmetries among them available. Based on these we extended
the methods to calculate the correlators exactly, such as mirror symmetry, the string/gauge
theory correspondence, the modular– and the integrable system approach. In particular using
the string/gauge theory correspondence we provided with the topological vertex and the topo-
logical recursions two major tools, which are widely in use. We used mirror symmetry and the
modular approach to obtain high genus amplitudes on compact Calabi-Yau spaces and showed
that the all genus topological string amplitudes on elliptically fibred Calabi-Yau spaces can be
expressed in terms of meromorphic Jacobi forms.

Editorships

• Zeitschrift für Naturforschung A

Research Area C A relation between the modular anomaly of topological string theory on

elliptic Calabi-Yau spaces and the chiral anomaly of certain six dimensional superconformal
theories was discovered recently [7, 5, 6, 1]. As was shown in the eighties, six is the maximal
dimension in which these remarkable superconformal symmetries can be realized in quantum
theories. The theories are self dual, couple to string degrees of freedom, do not admit a Lang-
rangian description and stayed therefore elusive despite the potential to obtain a classification
of lower dimensional theories by dimensional reduction. With the new techniques in topological
string theory one can obtain information of their spectrum of BPS states [4]. Another application
of the refined topological string that we pursue is the study of non-perturbative effects in quan-
tum systems using resurgence. On the geometrical side our group investigates more generally



the effective action of four dimensional field theories obtained by dimensional reduction of ma-
ximal supersymmetric theories on special holonomy manifolds or manifolds with G-structures.
Currently under investigation is a promising class of manifolds with G2 holonomy obtained using
the twisted gluing construction proposed by Kovalev.
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now Postdoc, LPTHE ENS Paris, France
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Ralph Blumenhagen (2002), now Permanent Staff Member, Max Planck Institute for Physics,
Munich
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