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The introduction of the theory of polynomial functions on partitions builds a new bridge between the
theory of partitions and multiple zeta values. This gives for example new families of relations
among multiple zeta values coming from the theory of modular forms.

In the project "g-analogues of multiple zeta values and their applications
in geometry"” the connection of g-analogues and the study of a more broader class of g-series were
studied. For this we (J.w. with Jan-Willem van Ittersum) introduced the notion of polynomial
functions on partitions. The main result is that all these functions, which are given by the
g-bracket of certain polynomials, are always give rise to ganalogues of multiple zeta values. In
particular, we calculated the limit as q goes to 1. As an application we showed how these
connections give rise to relations among multiple zeta values. In another project (j.w. UIf Kuehn
and Nils Matthes) we introduced the notion of the formal double Eisenstein space. This space can be
seen as a generalization of the formal double zeta space introduced by Gangl-Kaneko-Zagier. We
showed that any power series satisfying the Fay-idendity give rise to a realization of this space.
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In the project "g-analogues of multiple zeta values and their applications in geometry" the
connection of g-analogues and the study of a more broader class of g-series were studied. This
research lies within the intersection of multiple zeta values (real numbers), their g-analogues
(g-series), their finite analogues (infinite tuples of elements in finite fields), and the connection
to modular forms (functions) to all of these objects. Multiple zeta values are intriguing
mathematical entities that emerge as natural extensions of special values of the Riemann zeta
function. They are embedded in a wide variety of mathematical and physical contexts, including
but not limited to modular forms, knot theory, enumerative geometry, mixed Tate motives,
guantum groups, moduli spaces of vector bundles, and scattering amplitudes. Their
omnipresence in these domains underscores their mathematical significance and broad
applicability. The novel lens through which this project views these values is the g-analogue, a
concept that generalizes many number theory results in the context of g-series. The last few
years have witnessed a surge of interest in the relations between multiple zeta values and
modular forms facilitated through g-analogues, resulting in a myriad of observations and
conjectures. In particular the connection to enumerative Geometry was suggested due to works
on square tiled surfaces and their connection to quasimodular forms. This was one of the

motivations to study the connection of the g-bracket to g-analogues of multiple zeta values.

The research project lies within the intersection of multiple zeta values, their g-analogues

and their connection to modular forms. The purpose of the research project is the

investigation of the interaction of these objects in enumerative geometry (counting square-

tiled surfaces) and algebraic geometry (Hilbert schemes of points on a surface). In both

areas, certain families of g-series appear and the asymptotics of these g-series as g goes

to 1 and the derivation with respect to g have important geometric interpretations. The goal

of this research project was to clarify the connection of these g-series to g-analogues of

multiple zeta values and to obtain new results in both areas.



The research was advanced through collaboration with experts in the field, facilitated by
presentations at conferences and personal meetings. This platform allowed for a thorough
discussion of preliminary findings and generation of new hypotheses. Computational tools like
Pari, Sage, and Mathematica played a significant role in the research process. These tools were
used to create conjectures regarding the properties of the objects under study, and to test these
conjectures through numerical experiments and simulations. In addition, research stays in
Europe and attendance at conferences (e.g. the Kansai multiple zeta research meeting) in Japan
provided opportunities for intellectual exchange. Interactions with international peers led to the
introduction of fresh perspectives and novel ideas.

In a joint project (j.w. with Jan-Willem van Ittersum) we introduced the notion of polynomial
functions on partitions. The main result is that all these functions, which are given by the g-
bracket of certain polynomials, are always give rise to ganalogues of multiple zeta values. In
particular, we calculated the limit as g goes to 1. This connection allowed use to connect multiple
zeta values to other functions on partitions, such as shifted symmetric functions. As an
application we showed how these connections give rise to relations among multiple zeta values.
In another project (jw. UlIf Kuehn and Nils Matthes) we introduced the notion of the formal
double Eisenstein space. This space can be seen as a generalization of the formal double zeta
space introduced by Gangl-Kaneko-Zagier. We showed that any power series satisfying the Fay-
idendity give rise to a realization of this space. In particular, the Kronecker-function gives rise to
a realization which is given in depth one by Eisensteins series and their derivatives. It was shown
that there exists an operator on this space which can be seen as a natural generalization of the
derivative q d/dgq. As an application we gave a new way of proving identities among

guasimodular forms.
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