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Calculation of observation of fermion multibody system
based on Green’s function

Yinkai Yu
School of Physics, Sun Yat-sen University, Guangzhou 510275, China

Abstract: The Determinant Quantum Monte Carlo algorithm (DQMC) transforms the fermion multi-
body interaction into the interaction between the single-body and the local auxiliary gauge field. With
the fermion degree of freedom of the giant canonical ensemble integrated, the partition function is ex-
pressed by a determinant. The observations in DQMC can be calculated directly by equal time Green’s
function, and the auxiliary field configuration storage and Markov sampling process of quantum Monte
Carlo can be almost completely controlled by Green’s function. Finally, the author puts forward a con-
jecture that the Markov sampling time series can be independent of the virtual time evolution step, so

that the DQMC process is completely controlled by the evolution of Green’s function.

Key words: Green’s function, Quantum Monte Carlo, auxiliary field, observation, fermion multibody

system.
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