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For a detailed write-up of this lecture
See arXivicondmat/0704.1623
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Conductance quantum

Measurement of the conductance
of a hydrogen molecule

R. H. M. Smit*, Y. Noat* f, C. Untiedt*, N. D. Langi, M. C. van Hemert$
& J. M. van Ruitenbeek”
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Current-Voltage Characteristics of Self-Assembled Monolayers
by Scanning Tunneling Microscopy
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Thermoelectricity in

Molecular Junctions

Pramod Reddy,'* Sung-Yeon Jang,?*t Rachel A. Segalman,'2>} Arun Majumdar®?*}

By trapping molecules between two gold electrodes with a temperature difference across them,
the junction Seebeck coefficients of 1,4-benzenedithiol (BDT), 4,4'-dibenzenedithiol, and 4,4"-
tribenzenedithiol in contact with gold were measured at room temperature to be +8.7 + 2.1
microvolts per kelvin (uV/K), +12.9 + 2.2 pV/K, and +14.2 + 3.2 pV/K, respectively (where the
error is the full width half maximum of the statistical distributions). The positive sign
unambiguously indicates p-type (hole) conduction in these heterojunctions, whereas the Au Fermi
level position for Au-BDT-Au junctions was identified to be 1.2 eV above the highest occupied
molecular orbital level of BDT. The ability to study thermoelectricity in molecular junctions provides
the opportunity to address these fundamental unanswered questions about their electronic
structure and to begin exploring molecular thermoelectric energy conversion.

Experiment:
Reddy, et al., Science, 315 16 March, 2007.
Theory:

Paulsson and Datta, PRB 67, 241403 (2003), 500 -400 -300 -200 -100
Voltage, AV (V)
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Answer: From the contacts
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S=0 S=kinW S=NkKln 2

Energy upto TAS may be extracted
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Q;: heat from contacts
Q,: heat to "magnet”
Q; - Q, : useful work
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Back to the unified viewpoint
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Reference:
For a detailed write-up see
arXivicondmat/0704.1623
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