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Prof. Cohen sbook not only serves as an introduction to physical chemistry, but also teaches the physician and the
biologist how to apply this science to medical and biological problems.

Gimzewski investigates the processing capability of human brain by fabricating neuromorphic switches. The
Physical Chemistry groups at UCLA lead some of the strongest research efforts in the nation aimed at
understanding the physics underlying chemical phenomena. Our faculty explore a wide range of research
problems in experimental, theoretical and materials chemistry. Because of the diversity of the problems we
study, the physical chemists at UCLA work closely not only with each other but also with scientists from a
variety of disciplines, including organic chemists , biochemists , physicists and engineers. This plethora of
collaborations, combined with the fact that the average physical chemistry group consists of six to eight
students, gives UCLA physical chemistry students an unusually flexible and rich research experience
characterized by close interaction with multiple faculty members. Alexandrova Professor Anastassia
Alexandrova and her group work on theory and computation of materials, ranging from novel catalytic
interfaces to artificial enzymes, and to small clusters in the gas phase and variety of other contexts. The group
explores the last frontier of inorganic chemistry, in terms of their electronic structure and chemical bonding.
They also develop new computational methods for multi-scale modeling of complex materials in realistic
conditions relevant to their use in technology, Professor Anne M. The expression and function of the serotonin
transporter is studied in human peripheral blood cells and lymphoblast cell lines, and in genetic and
pharmacologic mouse models. Bensimon Professor David Bensimon has been studying the mechanical
properties of single DNA molecules for the past 20 years, using those as a means to investigate its interactions
with a variety of structural proteins and molecular motors. His group discovered a new means to sequence
DNA by mechanically unzipping it and detecting the hybridization of complementary oligonucleotides as they
transiently block its re-zipping. He is also interested in the study of physiology at the single cell level. We
combine a range of laboratory and techniques ranging from chemical synthesis to instrumentation
development and various spectroscopies based on specific needs of the research. Projects are available for
chemistry and engineering students. Professor Justin Caram Prof. He combines time correlated single photon
counting TCSPC and path length interferometry to develop new spectroscopies that probe chemical systems
across the visible and shortwave infrared. His group studies the influence of energetic disorder on
optoelectronic materials and the complex chemistry of oxidative stress. His research has broad
applications,from creating efficient light harvesting materials to understanding disease modalities. Gelbart
Professor William M. Gelbart directs a research program, with Professor Charles M. Knobler, which features
the interplay between a range of theoretical and experimental approaches to elucidating the physics of viral
infectivity. Differences between the life cycles of DNA and RNA viruses -- in particular, how their genomes
are packaged into and released from virus particles -- are investigated in terms of the differences between
DNA and RNA molecules as physical objects. The tools and methods range from the statistical mechanics of
simple models to in vitro systems consisting of a few purified components and to cell culture studies.
Gimzewski Professor James Gimzewski focuses on nanoscale science and technology with an emphasis on
mechanics on the nanoscale. His research consists of: This work is related to cancer, the action of drugs,
environmental factors and other mutations in individual cells. The research pioneers the role of mechanics and
cellular motion with the aim to develop new forms of medical diagnoses at the single cell level. Levine
Professor Alexander Levine and his group study a variety of problems in the field of soft condensed matter
and biophysics. His research involves the application of continuum mechanics and hydrodynamics to
biomaterials ranging in length scale from single proteins to biopolymer networks spanning tens of microns, as
well as studying some aspects of the statistical mechanics of neuronal networks, phase transitions in colloidal
crystals, and even laser trapping of colloidal particles with more complex shapes. Levine Professor Raphael
Levine pursues research into electronic transport in two-dimensional quantum dot array systems that both hold
promise for new electronic devices at the nanoscale and allow researchers to probe fundamental questions
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regarding electron transport in ordered and disordered lattices. He also investigates chemical reaction
dynamics in extreme conditions, such as the hypersonic impact of molecular clusters on solid surfaces. His
research leads into significant improvements in magnetic resonance spectroscopy and imaging with valuable
applications in biomedical sciences. Mason Professor Thomas Mason and his group design and fabricate novel
colloidal architectures and study their physical properties. The group specializes in making advanced uniform
dispersions of solid particulates and liquid droplets. They have an active research program in microrheology,
nanoemulsions, light and neutron scattering, microfluidics, and custom-shaped particle dispersions. Professor
Daniel Neuhauser Professor Daniel Neuhauser is interested in a theoretical understanding of nanoscale devices
capable of controlling: His group uses computer-aided simulations to model the physical properties of various
classes of nanosystems. Professor Philippe Sautet Prof. A large part of the activity aims at understanding
molecular reactivity on the surface of heterogeneous catalysts from a computational chemistry approach. In
one main thrust, we investigate the electronic structure of semiconducting polymers. We build photovoltaic
and other devices out of these materials, and use a variety of materials characterization and spectroscopic
techniques to better understand the physics of how these devices operate at the molecular level. Students
working in this area build expertise in semiconductor device processing as well as fundamental physical
chemistry. In our other main thrust, we study fundamental photochemical processes, such as photoinduced
electron transfer, in solution environments. We use a combination of ultrafast spectroscopy and quantum
non-adiabatic molecular dynamics simulations to build a fully molecular-level understanding of the role of the
solvent in controlling the dynamics of photochemical reactions. Students working in this area have the
opportunity to work with both experimental and theoretical techniques at the cutting edge of condensed-phase
chemical reaction dynamics. Tolbert Professor Sarah Tolbert and her group focus on the intertwined goals of
producing new nanostructured materials by solution-phase self-assembly, and using nanoscale architectures to
control device physics. Her research topic includes: Weiss Professor Paul Weiss leads an interdisciplinary
research group which includes chemists, physicists, biologists, materials scientists, electrical and mechanical
engineers, and computer scientists. Their work focuses on the atomic-scale chemical, physical, optical,
mechanical and electronic properties of surfaces and supramolecular assemblies. He and his students have
developed new techniques to expand the applicability and chemical specificity of scanning probe
microscopies. They have applied these and other tools to the study of catalysis, self- and directed assembly,
physical models of biological systems, and molecular and nano-scale electronics. They work to advance
nanofabrication down to ever smaller scales and greater chemical specificity in order to connect, to operate,
and to test molecular devices. Current interests include antimicrobials, sociomicrobiology of bacterial
communities, and high-resolution diffractive imaging techniques using synchrotron x-ray and electron
scattering Professor Jeffrey I. Zink Professor Jeffrey Zink and his research group work primarily in four
different areas: Further, we are developing new hybrid organic-inorganic materials for making
high-conversion and flexible solar cells Tolbert , nanobottles for controlled release Zink , and nanoscale ring
arrays for nanoelectronics Baugh. Femtosecond pump-probe laser spectroscopy experiments are revealing the
structure of solvent molecules responding to changes of reacting solutes Schwartz , and high-resolution
rotational spectroscopies of molecular beams are being measured to understand the fundamental potential
energy landscapes of interacting molecules Felker. This short description just touches the surface of the wide
range of experiments going on in Physical Chemistry at UCLA. Visit the web pages of the faculty members to
learn more about their research interests and the recent activities of their research groups. Theoretical Physical
Chemistry Theoretical physical chemistry fundamentally probes the structure and dynamics of matter on
length scales ranging from the atomic to the macroscopic world of everyday experience. The intellectual
breadth of this field is reflected in the diversity of the research efforts in theoretical physical chemistry at
UCLA to be described in more detail below. The research of this department also has a strong interdisciplinary
component.
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As a preliminary note to the American translation Prof. Jacques Loeb says it not only serves as an introduction to
physical chemistry, but also teaches the physician and biologist how to apply this science to medical and biologic
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