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The family of Hessenberg varieties and integrable systems
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In this research project, we study geometric properties of Hessenberg

varieties, centering on studying the connection between Hessenberg varieties and integrable systems.
As one of the achievements, we proved that the family of Hessenberg varieties which are defined for
a specific Hessenberg space admits a completely integrable system. Also, we determined a necessary
and sufficient condition for a regular semisimple Hessenberg variety to be a (weak) Fano variety,
and we determine the ring structure of the integral cohomology of Peterson variety, and we gave a
geometric interpretation of Peterson Schubert calculus, and we determined a necessary and sufficient
condition for a regular nilpotent Hessenberg variety to be a normal algebraic variety.
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