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Graphene can be modeled by the Hubbard model on a honeycomb lattice. However, this system suffers
strongly from the sign problem if a chemical potential is included.
Tensor network methods are not affected by this problem. We use the imaginary time evolution of a fermionic
Projected Entangled Pair State, which allows to simulate both parity sectors independently. Incorporating the
fermionic nature on the level of the tensor network allows to fix the particle number to be either even or odd.
This way we can access the states at half filling and with one additional electron. We calculate the energy and
other observables of both states, which was not possible before with Monte Carlo Methods.
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