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ABSTRACTS
“Quantum Computing with Molecules”
Cooled polyatomic molecules offer interesting prospects for testing quantum computing algorithms,
especially the loss of coherence during computation and possible corrections of this loss. Unlike
atoms or diatomics, polyatomic molecules have small rotational constants and angular momentum
couplings are quenched, reducing angular momentum coupling and rotational effects. Vibrationally
excited polyatomic molecules offer a large state density for implementing qubit combinations, and are
addressable by relatively straightforward spectroscopy. I will discuss computational work showing
how shaped laser pulses can be trained to perform computations with polyatomic vibrations, in the
presence of rotational structure, laser power variation, 'intruder states,' and other unavoidable
complications that are usually left out of the simplest models of quantum computing. The lessons
may be applicable to quantum control and computing with other complex systems.
“Single Molecule Absorption Spectroscopy”
Single molecule fluorescence spectroscopy, often via energy transfer, has become the standard
optical approach to single molecules. Single molecule absorption is a more general technique (even
when molecules don't fluoresce because of relaxation, they still absorb). However, the usual
implementation of inferring absorption from attenuation of the transmitted beam is exceedingly difficult
because only a single photon is removed from the transmitted beam per relaxation cycle. I will
discuss experiments whereby the change in electronic structure of a molecule upon absorption is
sensed directly, and yields a profile of the molecular absorption that behaves like a standard
absorption spectrum. Detection is accomplished by sensing absorption-induced modulation of the
tunneling current through an STM tip. Optimization of the experiment to eliminate issues such as
surface heating or tip carrier excitation, that might obscure the absorption signal, will be discussed in
detail.
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