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Fig 1 Theoretical predietign,<experimental observation and regulation of quantum

interference effect in“single-molecule devices.
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Fig 2 (a) Schematic of the electrical measurement of molecular junction; (b) The

mechanism of electron transport in a molecular junction; (c¢) Different electron transport



pathways in Para and Meta site connected benzene ring; (d) The transmission spectrum

of molecules with CQI (red) and DQI (blue) effects respectively.
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Fig 3 (a)~The molecular structure of AC, AQ and AH respectively; (b-d) The 1D

Conductance histogram of AC, AQ and AH respectively; (e) The molecular structure of

AQ-DT, AQ-MT, AC-DT and OPE3-DT; (f-g) The 2D I-V histogram of AC-DT and

AQ-DT respectively; (g) The transmission spectrum of AQ-MT, AC-DT, and AQ-DT.
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Fig 4 (a) The schematic diagram of DQI caused by Fermi level between two molecular
orbitals with the same phase (upper) and the schematic diagram of DQI caused by Fermi
level above two molecular orbitals with opposite phase; (b) The transmission spectrum
corresponding to the two DQI mechanisms shown in (a); (¢) 1D Conductance

histograms of three target molecules; (d) I-V curves of three target molecules; (¢) The



current response square wave voltage modulation of molecular3; (f) Transmission

spectrum of three target molecules.
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Fig 5 (a-b) The geometry of Para-OPE3 and Meta-OPE3 molecular junctions
respectively; (c-d) The thermoelectric voltages as a function of AT of’Para-OPE3 and
Meta-OPE3 respectively; (e) The transmission spectrum of Para-OPE3\and*Meta-OPE3;

(f) the slope of transmission at logarithm scale of Para-OPE3 and"Meta-OPE3.
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Fig 6 (a) Schematic of the Ag/vanadocene/Ag molecular junction of spin filter that
induced by quantum interference; (b) Schematic of the Ag/vanadocene molecular spin
polarization junction; (c-d) Fano factor of Ag/vanadocene/Ag and Ag/ferrocene/Ag
junctions respectively; (e) Spin transmission across the junction -ofsperpendicular

molecular junction; (f) Spin transmission in different charge tranSport pathways.
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Regulation strategies based on quantum interference in
electrical transport of single-molecule devices

Ruihao Li" Junyang Liu"" Wenjing Hong""
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Abstract

The quantum interference effect in single-molecule devices is a phgnemenon in which
electrons are coherently transported through different frontiér molecular orbital with
multiple energy levels the interference will occur between.different energy levels. This
phenomenon leads to an increment or decrement\im theé probability of electron
transmission in the electrical transport of’ the. single-molecule device, and it is
manifested in the experiment as an increase or déctease in the conductance value of the
single-molecule device. In recent yeafs,/the use of quantum interference effects to
control the electron transport in single-molecule devices has been proved to be an
effective method, such astsingle-molecule switches, single-molecule thermoelectric
devices, and singlesmolécule spintronic devices. This article introduces the related
theories of quantum ‘interference effects, early experimental observations, and their
regulatoryfole-on single-molecule devices.
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