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BERRY CURVATURE AND ORBITAL MAGNETIZATION OF
BLACK PHOSPHORUS THIN FILM

ZHOU Benliang TAN Zhehao ZENG Rongfang

(Department of Physics, Hunan Normal University, Changsha, Hunan 410081)

Abstract This paper theoretically investigates the Berry curvature and orbital magnetization
of black phosphorus (BP) thin films under non-resonant circularly polarized light irradiation.
Based on the k * p low-energy effective model of BP thin films and Floquet theory, we derive
the effective Hamiltonian of BP thin films up to the two-photon second-order process. We find
that the light field slightly increases the bandgap of the system, and the absolute value of the
Berry curvature increases with the intensity of the light. The orbital magnetization shows a
linear relationship within the bandgap, with the variation region decreasing as the number of
layers in the thin film increases. In the valence and conduction bands, the orbital magnetiza-
tion exhibits a “valley-peak” phenomenon. As the light intensity increases, the orbital mag-
netization also increases. These findings provide an effective and feasible method for obtaining
non-zero Berry curvature in BP thin films and deepen the understanding of the Berry curvature
and orbital magnetization in thin films.
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