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Early day problems 

1986-1988 : 

Switching with the STM 

with A. Aviram & M. Pomerantz

1986-1987

STM imaging of a Cu-Pc

J.K. Gimzewski



defect

P. Sautet and C. Joachim,

Chem. Phys. Lett. 185, 23 (1991)

ESQC technique
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Cu(100)

Cu(100)

Conformation refinement

        ESQC + MM2 



 

LT-UHV STM

J. Repp and co-workers, Phys. Rev. Lett, 94, 026803 (2005)
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+ Molecular mechanics

STM manipulation signal

Design of uni-molecular machine

in Hybrid molecular electronics 

Molecular wires, long range tunnel

Electronic contact resistance

Single molecule transistor

N-ESQC for Mono-molecular electronics

Intramolecular classical circuit

Quantum phase circuit

Quantum Hamiltonian logic gate

N-ESQC + Inelastic tunnel effect 

Tunnel electron detector

Uni-molecular transducers

ESQC
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T. Jung, J.K. Gimzewski and C. Joachim, Science (1996)
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Calculation of STM Manipulation signal



STM constant Height manipulation

Intramol. motion

F. Moresco et col., PRL, 87,088302 (2001)
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Experimental and calculated signal
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Oscillation details in the STM manipulation signal



Leg per leg analysis
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Nanotechnology 2002, Tetra. Lett. 2003, Surf.Sc. Lett., 2005
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Molecular wires, long range tunneling
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ESQC low voltage T(E) spectrum



G0 ?

PRL, 99, PRB, 97, Chem. Phys, 2002,, Chem. Phys. Lett., 2003.

"e= "e ( ! , m#) = "e ( ! , $ )

! = homo-lumo gap

m* = effective masse of the tunneling electron

$ =  the spectral repulsion factor
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Electronic contact mechanics 



Cu(111)

Contacting     to a step edge on Cu(111) ?

F. Moresco, C. Joachim, PRL, 91, 036601(2003)

Contact bump

Conf. C
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Kirchhoff laws inside a molecule? 

N-ESQC method, Chem. Phys. Lett (2003)
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G = G1 + G2 + 2 (G1 . G2)1/2

G1

G2

Phys. Rev. B, 59, 16011 (1999)



Equilibrer un pont de Wheatstone?

Nanotechnology, Feb. 2003
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Mono-molecular OR gate
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Mono-molecular AND gate

S. Ami, M. Hliwa and C. Joachim,

Chem. Phys. Lett. , 367, 662 ( 2003)
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