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In this talk, I will introduce a general framework that unifies fermionic and bosonic Gaussian states with
tensor network methods for simulations of quantum many-body systems. This approach greatly enriches the
toolbox for characterizing variational wave functions, including mean-field and Gutzwiller projected states,
and also provides suitable initial states that can substantially improve the performance of tensor network
algorithms. I will begin with an overview of Gaussian states as analytically tractable building blocks, and
demonstrate how they can be naturally incorporated into tensor network representations. I will then discuss
how this integration enhances both the interpretability and computational efficiency of simulating strongly
correlated systems.

To illustrate the versatility of the approach, | will present selected applications, including evidence for a
chiral spin liquid ground state in the spin-1/2 kagome Heisenberg model, and, if time permits, a preliminary
exploration of its use in Gaussian boson sampling.
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