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Recent experiments
• STM-molecular junction

(from Joachim, Gimzewski, Aviram, Nature 2000)

• With insulating barrier
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Pentacene molecules on one and two layers of NaCl on 
Cu(111).







Noninteracting transport
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Energy diagrams
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One level (LUMO)
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Symmetrical case
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Asymmetrical case 
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LUMO + HOMO
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Repp et al., PRL 94, 026803 (2005)
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There are some deviations from a noninteracting model. 
The experimental line shape is not Lorentzian (phonons!).
Negative differential conductance (NDC) is not described. 

Experiment



Pradhan et al., PRL 94, 076801 (2005)
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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. 
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Charging effects

0External "polarization"potenial:  [ ]U n nαα α α−

0Internal "interaction"potential:  [ ]U n nαβ β β
β α≠

−∑

Energy levels are shifted.

New conduction channels are opened.
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Negative bias
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Equations
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One level with charging
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Positive bias
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Extra current in the charged states L & H is added. 
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