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Interpretation of geometric objects by minimal complexes and arithmetic
applications
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With respect to correspondence between arithmetic objects and orbits of
linear representations, we interpreted rotationally symmetric determinantal representations of
smooth plane cubics, and deduced the average behavior. We obtained results related to geometric
objects in plane or space curves from arithmetic viewpoint. For example, we determined the Galois
action on 4-torsion points of Jacobian varieties of Fermat quartic curves; we constructed a plane
quartic failing the local-global property for the existence of bitangents; we proved the
local-global property for the existence of flexes in smooth plane cubics in a strong sense. We also
determined the orbital exponential sum of the space of binary quartic forms.
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