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Recent experiments

 STM-molecular junction * With insulating barrier

Molecule

Conducting substrate

(from Joachim, Gimzewski, Aviram, Nature 2000)
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Noninteracting transport

Molecule

Conducting substrate
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Energy diagrams
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Equations

lej dgTr{ (6-ep,)[G™(2)+ £ (£ -ep)[G*(£)-G"(2)]]}
L' q (‘9) =15 = 2”2 I/iko,ﬂl/iZa,a5(g — ‘91'1«;)

Assume that the spectral function A(¢g)=i [GR (¢)-G”* (8)]

1s equilibrium and diagonal.
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One level (LUMO)
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Quasiparticle approximation
A(e)=2m0(e—¢))
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Extended q.p. approximation
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n_ 1s the number of electrons.



Symmetrical case
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Current (a.u.)
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Asymmetrical case
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Current (a.u.)
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Current (a.u.)
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Current (a.u.)
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Current (a.u.)
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There are some deviations from a noninteracting model.
The experimental /ine shape is not Lorentzian (phonons!).
Negative differential conductance (NDC) 1s not described.
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There are large deviations from a noninteracting model.
Non-Lorentzian line shape & vibronic satellites.
Experimental current is very large in charged states L. & H.



Charging effects

Energy levels are shifted.

0
E,= &, +ZUaﬂ[nﬂ —ng]
B

External "polarization"potenial: U_ [n — ng]

Internal "interaction" potential: Z U,sln, — ng]
p+a

Coupling to the leads 1s changed.
= F(O)(l+f(n —n)))

New conductlon channels are opened.
A']i = Zgia(na _ng)

Mean field: n_ 1s the average number of electrons 1n the state a.



Tip

Positive bias

Tip

Sub.

&

N

\

Sub.

Positive charging.




Negative bias
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Equations
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One level with charging
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Current (a.u.)

LUMO + HOMO
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