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The study conducted during the project was analysis of Serre weight. The
Serre weight is a concept necessary to formulate modularity problem of the residual Galois
representation, and specifies the possibility of the weights of the corresponding automorphic forms.
In this research, we introduce the theta operators as one of the tools to analyze the Serre weight,
and when the algebraic group is GSp4, we succeeded in giving a concrete expression of the theta
operators. We use the modular lifting theorems to prove the Serre weight theorem in a fairly general
case for GSp4 over totally real fields, and further a list of the possible Serre weight of
corresponding automorphic forms was described completely in terms of the local properties of a given
mod p Galois representation.
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