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The Lindblad master equation (LME) for the density operator is applied to examine electron
transport through a molecular junction with a ring component having two pathways for an
electron propagation. Here the concept of quantum interference is addressed to check whether this
phenomenon may influence the electric current in a far-from-equilibrium regime. The existence
of two modes of electric current flow with and without the occurrence of a circular current in
the benzene ring is shown, depending on the value of coupling (hopping parameter J) between
the molecule and electrodes. LME is solved with the use of the open-source program code
LindbladMPO that simulates elements of quantum algorithm on a classical computer.

KBanToBOe u3nydenue Jlnua6nana a/s orneparopa MJIOTHOCTH PUMEHSIETCS AJIsl H3yUEeHHUs TPaHC-
NopTa 3JEeKTPOHOB uUepe3 MOJIEKYJSPHOE COeNMHEHHe, BKJIoYamllee B cebsl MEeTJIEeBYI0 KOMIIOHEHTY
C ABYMS MTyTSMH JJIS1 3J€KTPOHHOH MPOBOAMMOCTH. PaccmaTprBaeTcsl KOHLENLHS KBAaHTOBOH HHTEp-
(bepeHUMH C LeJsbl0 TPOBEPKH, MOXET JIM 3TO fIBJEHHE BJHUATb HAa 3JEKTPUUECKHH TOK B peXHUMe
CHJIbHOHEPABHOBECHOT'O COCTOSIHUS cHcTeMbl. [loKasaHo cyliiecTBOBaHHe IBYX PeKHUMOB MPOTEKAHHUS
3JIEKTPUUYECKOTO TOKa — C BO3HUKHOBEHHEM M Ge3 BO3HUKHOBEHHS KPYTOBOTO TOKa B GEH30JIbHOM
KOJIblle B 3aBUCHMOCTH OT BeJIMUMHBI CBsi3H (MapaMeTrpa nepeckoka J) MexXAy MOJIEKYJOH H 3JeK-
tTpopamu. Periennsi ypaBHeHusi JInHnG/Mana HaXosiTCs C HCIOJNb30BAHUEM OTKDPBITOrO [IJis M0JIb30-
BaTesiell mporpammHoro kona Lindblad MPO, monenupyoliero aneMeHTbl KBAHTOBOTO a/JrOPUTMa Ha
KJIaCCUYEeCKOM KOMIIBIOTEpE.
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