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The Gary Maciel Fellowship is intended to support outstanding graduate students in our physical chemistry program. It provides $5,000 per annum supplements to 
the normal stipends for teaching assistants or research assistants for four years typically, assuming the student maintains a high level of performance in our physical 
chemistry program. See our webpage for details and eligibility.

Colorado State University, founded in 1870, has offered graduate degrees for more than 90 years. Combining a tradition of excellence in higher education with 
outstanding facilities, the 666-acre campus at the foothills of the Rocky Mountains provides a pleasant and inspiring setting for graduate study. The present Colorado 
State University enrollment consists of approximately 20,000 regular on-campus undergraduate and 2,500 graduate students. Colorado State University is located 60 
miles north of Denver in Fort Collins, Colorado, a rapidly growing city of 103,000. At 5,000 feet elevation, Fort Collins has a pleasant four-season climate, 
characterized by a clear, dry atmosphere, an average of 246 days of sunshine per year and an average annual snowfall of 46 inches.

Grzegorz Szamel

Marshall Fixman

Quantum Mechanical Theory

Condensed Matter Theory szamel@Lamar.colostate.edu

anthony.rappe@mail.chm.colostate.edu

mf@fibm.MFBL.colostate.eduTheoretical research is carried out in various areas of statistical mechanics, including polymer theory, phase transition theory, and 
kinetic theory. The topics of primary current interest are polyelectrolyte theory and polymer conformational relaxation rates. Analytic 
theory and computer simulations are employed in the study of these problems.

Physical and Theoretical Chemistry

editor@jcp.colostate.edu

Faculty and Research Opportunities in Physical Chemistry
Elliot R. Bernstein Spectroscopy and Dynamics
erb@Lamar.colostate.edu

Theory of Liquids and Molecular Clusters BL@bibm.MFBL.colostate.edu
Branka M. Ladanyi

Nancy E. Levinger Experimental Spectroscopy and Dynamics
levinger@Lamar.colostate.edu Research in the Levinger group focuses on the dynamics of polar solvation and chemical reactions in heterogeneous environments.  We 

explore a range of confined environments such as reverse micelles and hollow nanoparticles.  We are particularly interested in learning how 
confinement affects solvent mobility and how that, in turn affects chemistry. We also study dynamics in solvent mixtures.  Our primary 
methods are ultrafast time-resolved spectroscopy and we have begun using quasielastic neutron scattering to examine these systems.

Reverse micelles
nanoparticles
ultrafast spectroscopy
solvation dynamics

Alan Van Orden

Ellen R. Fisher
Chemistry of Low-Temperature Plasmas

Single Molecule Biophysics vanorden@Lamar.colostate.edu

erfisher@Lamar.colostate.edu

An integrated approach to single molecule spectroscopy and atomic force microscopy (AFM) is used to study the behavior of individual proteins at the solid-liquid interface. 
Our goal is to characetize the relationships between the structure and dynamics of individual proteins and the local topography and mechanical properties of the surfaces to 
which they are adsorbed. These kinds of studies will lead to a better understanding of the molecular processes taking place on the surfaces of biomembranes,biomaterials, 
sensor substrates, drug delivery devices, etc.

Fisher group research centers on understanding underlying mechanisms of chemical vapor deposition (CVD) and plasma-enhanced CVD 
(PECVD) processes to produce or modify a range of materials. Our research bridges the gap between chemistry and technology by 
measuring surface reactivities of radicals during plasma processing; creating dynamic photochemical experiments to provide energetics on 
plasma species; and using surface analytical tools to study thin film and nanostructured materials of industrial and scientific importance.	

laser spectroscopy
mechanism and dynamics
surface chemistry and analysis
nanostructured materials
polymers

Thomas Meersmann

NMR Spectroscopy at Colorado State University

Rb-Xe spin exchange

- Methodology in NMR
- laser enhanced NMR spectroscopy  
- diffusion in nanostructured materials
- surface investigation by multiple
  quantum filtered NMR spectroscopy

meer@Lamar.colostate.edu

Gary E. Maciel
maciel@Lamar.colostate.edu

The Meersmann group works on all aspects of laser enhanced NMR spectroscopy. The transfer of angular 
momentum from circularly polarized laser light to the nuclear spins of noble gases leads to a dramatic 
increase of the nuclear spin polarization, thus enhancing the sensitivity of NMR spectroscopy dramatically. 
The technique is applied to study surfaces and diffusion in nano-structured materials.

Research in the Parkinson group broadly fits into the areas of photoelectrochemistry, ultra high vacuum surface science, scanning probe microscopies and 
materials science.  Specific recent projects include:  1) Studies of the structure property relationships at semiconductor/chromophore interfaces as applied to 
photovoltaic energy conversion and organic light emitting devices.  2) Development of a scanning probe microscopy method for spatial resolution of doping 
levels on silicon based electronic devices.  3) Production and characterization of novel inorganic fullerenes composed of layered - structure metal 
dichalcogenides such as MoS2.

Our research deals with theoretical modeling of dynamics and intermolecular structure in liquids, supercritical fluids, molecular clusters, and self-assembled structures 
such as reverse micelles. We use various analytical statistical mechanical methods and computer simulation techniques to study chemical and physical phenomena in 
which intermolecular interactions play an important role.  Some of the problems under study include solvent effects on electron transfer and photodissociation reactions, 
nonlinear optical response and vibrational relaxation in fluids and the properties of interfacial and confined water.

Research in the Bernstein Group focuses on the study of intra- and intermolecular nonbonded interactions in solute/solvent, 
reacting, and catalytic systems.  The techniques employed in these studies are laser spectroscopy, mass spectroscopy, covariance 
mapping, supersonic molecular jet expansions, and ab initio and semiempirical quantum chemistry calculations.  Current 
projects include: neurotransmitter/receptor and clathrate systems; radical hydrogen abstraction reactions in clusters; metal oxide 
nanoparticle catalysis; photodecomposition of energetic materials; and radical recombination reactions in plasma/flow systems.

nonbonded interactions
solvation
metal oxide catalysis
nucleation and growth 
of nanoparticles
chemistry with entrance 
channel control

We are interested in macroscopic equilibrium and dynamic properties of complex materials such as colloidal and polymeric fluids, supercooled simple liquids and glasses. 
Currently we are focused on the dynamics of ring and star polymer melts and on self-diffusion and vibrational relaxation in simple liquids. A new area of research 
concerns properties of materials in stationary non-equilibrium states (e.g.,  colloidal suspension undergoing shear flow).

Catalysis
Electronic Structure
Reaction Surfaces
Force Fields

The Maciel group focuses on the development and application  of solid-state NMR techniques and strategies, especially for characterizing surfaces and surface reactions. 
Current emphasis is on elucidating the fundamental chemistry  that  takes place between silica surfaces and organometallic (e.g., catalytic) species and answering 
important questions in heterogeneous catalysis (e.g., olefin polymerization and silica silylation).

The NMR Center at Colorado State University features seven NMR spectrometers from 60 to 600 MHz and is dedicated, primarily to 
research in physical chemistry and material sciences.

Materials and Interfaces

Anthony K. Rappe

The Rappe group develops and uses bleeding-edge theoretical methodologies to study industrial catalytic processes such as olefin 
polymerization and hydrocarbon oxidation. Questions are focussed on understanding and enhancing chemical and regio- and 
stereocontrol.


