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Ambrosio’s Balzan research project is inspired by his recent work at the interface of several
areas, including calculus of variations, geometric measure theory, optimal transport and its
applications to partial differential equations and to metric geometry. He considers this
ability to bring techniques from one field to another an important ingredient of his research
and will use the Balzan Prize to keep his research goals as broad and interdisciplinary as
possible in a five-year project which combines traditional topics like optimal transport,
partial differential equations and curvature bounds for metric measure spaces with new
emerging topics like machine learning. Ambrosio’s interests derive from the use of
transport distances in the design of the so-called loss functions on the one hand, and from
the many emerging connections between neural networks and partial differential equations
(especially gradient flow type equations) on the other.

The prize proposed using the Balzan funds for two-year non-teaching postdoctoral research
grants based on the experience developed at the Centro di ricerca matematica Ennio De
Giorgi of the Scuola Normale Superiore in Pisa. The positions were advertised
internationally, and the project also involves international travel, conferences, and
publication of research results in leading mathematical journals. As planned the funds of
the Balzan project have been used to support the research of young mathematicians
working in areas related to Optimal Transport and Analysis in Metric Spaces. For two
years, it funded the research of Enrico Pasqualetto (now holding a tenure-track position at
Jzvaskyla University in Finland. PhD student Camillo Brena has been involved in the field
of differential calculus on metric measure spaces, which Ambrosio opened. In November
2023, a one-year research grant was awarded to Dr. Sumiya Baasandor. All researchers
have worked or are still working under Ambrosio’s supervision. Part of the funds has also
been used to support two local initiatives in Pisa in January 2022 (postponed from 2020)
and to provide a small travel grant to Camillo Brena. Remaining funds will support young
researchers who collaborate with Ambrosio or carry out their own research work under his
supervision.
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