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Computation of entanglement evolution between biomolecules based on
Born-Markov equation

LIAO Changyao, LIANG Xianting*
( Faculty of Physical Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: In this paper Born-Markov equation is used to calculate and analyze the entanglement evolution
between two biological molecules. The Born-Markov equation abandons the secular approximation used in the
traditional equation and recalculates the Fourier transform of the environmental operator correlation function.
Comparing with the classical Lindblad equation, the results obtained by the Born-Markov equation are more in
line with expectations. In this paper, the interaction of two coupled chromophore pairs (an absorptive molecule)
with a multimode Markov environment is taken into consideration. Finally, it is found that the symmetric
structure of biological molecules can greatly enhance the duration of quantum entanglement as compared with
that of the asymmetric biological molecules.

Key words: Born-Markov equation; entanglement; chromophore pairs; quantum open system
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