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Research Interests

Current interests are focused on the phenomenon of weak intermolecular interactions. Such interactions
determine structure and dynamics of molecular clusters, condensed phases, and biomolecular systems.
Properties of such systems can be predicted if force fields (FFs) for nuclear motion are known. Such FFs
can be computed from first principles using symmetry-adapted perturbation theory (SAPT) co-developed
by our group and are relevant in several fields of physics, astrophysics, chemistry, metrology, and technol-
ogy: (a) Calculation involving helium atoms were used to establish the newest standard of temperature;
(b) Predictions of of structure, spectra, and scattering cross-sections help in interpretation of relevant mea-
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surements and provide data needed to understand processes in interstellar molecular clouds; (c) Molecular
simulation of liquids such as water are aimed at understanding mysterious properties of such systems;
(d) Crystal structure predictions base on our FFs are expected assist pharmaceutical industry in finding
polymorphic forms of drugs; (e) New generation of biomolcular FFs have the promise of transforming the
field of simulations of biosystems and of materials modelling and design.

Recent Synergistic Activities

(a) Symmetry-adapted perturbation theory (SAPT) codes are distributed free of charge and are used by
more than 900 research groups worldwide (http://www.physics.udel.edu/∼szalewic/SAPT/SAPT.html).
Part of our group time is spent helping users with issues encountered when running SAPT. (b) Members
of IAQMS work on awarding Academy medals to young scientists and organize congresses. (c) Members
of the FI Award Committee work on popularization of science through Award Symposia, which draw a
significant nonphysics audience, and other FI activities. (d) Organization of scientific meetings (e.g., ARO
Workshops, ACS Symposium, Telluride Workshops, and “Water Festivals”).
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