
Home  Undergraduate Studies  Graduate Studies  Faculty  Research  Teaching  Courses  Directory  Alumni News    

 

Faculty Profile
● Faculty Directory 
● Curriculum Vitae
● List of Publications
● Research Group Homepage 

Dennis Lichtenberger
Professor

Email: dlichten@email.arizona.edu
Building: CSML 342 
Phone: 520-621-4749 

Honors

● Galileo Circle Fellow, College of Science, 2012
● Associate Editor, Organometallics, 2008- 
● Chair-elect and Chair, Organometallic Subdivision 

of the Inorganic Division of the ACS, 2010-2011 
● Ninth Annual University Graduate and Professional 

Education Teaching and Mentoring Award, 2008
● Coates Lectureship, University of Wyoming, 2006
● Plenary Lecturer, Taller de Quimica Cinvestav, 

Mexico City, 2004

Education and 
Appointments

● B.S. 1969, Indiana University, 
Bloomington

● Ph.D. 1974, University of Wisconsin, 
Madison

● Postdoctoral 1974-1976, University of 
Illinois, Urbana-Champaign 

Research Interests

● Inorganic
● "Theory, Modeling, and Simulation"
● Bioinorganic
● Energy Science
● Spectroscopy and Instrument Development
● Surfaces and Solid State
● Synthesis/Synthetic Methods Development

Research Summary
SOLVING ELECTRON MYSTERIES. 
Electron Interactions and Transfers in Catalysis, Biology, Materials, and Devices.

This research program encompasses studies of organometallic structure, bonding, reactivity, and 
catalysis and extends to bioorganometallic chemistry, metal-metal bonding, molecular clusters, 
and related areas. Most recently this research has moved toward electron transfer processes, 
molecular electronics, and solar fuels. A central theme of this research has been to probe and 
understand this chemistry at the level of electronic structure. In one sense, all chemical behavior 
may be viewed as the movement of electrons. An obvious example is the oxidation and reduction 
processes of metalloenzymes in biology, but so too is the selective making and breaking of bonds 
in industrial catalysis, the transport of electrons in molecular wires, and the interactions of 
molecules with light. Many of the principles of electronic structure and bonding that have been 
discovered in this research have followed from the development and application of photoelectron 
spectroscopy, a technique that is often introduced in freshman chemistry texts. Computational 
chemistry is also an important aspect of this research, and photoelectron spectroscopy is the 
most direct method to test and validate electron energies in developing computational methods. 
The special nature or our research methods has led to numerous fruitful and exciting 
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collaborations with scientists from around the world. 

The research as depicted in the figure above offers opportunities in high-resolution gas-phase 
spectroscopy, ultra-high vacuum surface analysis, computational chemistry, synthesis of new 
molecules and materials, and/or development of new methods and instrumentation. Students 
choose the projects in which they are most interested, and may focus on inorganic, physical, 
analytical, organic, or biological chemistry areas. Examples of chemical systems studied in this 
research program are shown below:  

All chemical behavior involves movement of electrons. Chemical reactivity and catalysis depend 
on mechanisms that move electrons from existing bonds in starting materials to new bonds in 
desired products. Movement of electrons in materials is important to electrical conductivity and 
optical properties for technological applications. In biology, electron transfer involving active metal 
sites is central to many life processes. This research provides fundamental information for 
understanding all of these processes - the clues for solving the many mysteries of electron 
behavior in chemistry. 

We are particularly interested in the study of molecules with unusual electronic structure and 
bonding modes. These molecules offer opportunities for unique properties and new applications. 
For instance, our discovery of the only molecule that requires less energy to give up an electron 
than any atom in the periodic table opens a new realm of behavior with many potential 
applications. The figure below shows the structure of this molecule. The two gold-colored atoms 
in the center are tungsten atoms, the blue atoms are nitrogens, and the rest is hydrocarbon. 



We have developed instrumentation for gas-phase photoelectron spectroscopy of large molecules 
that is not matched elsewhere. It is the only instrumentation capable of measuring the ionization 
energies of many important molecules, including the one pictured. As a consequence, we are 
often the only source of this information for other researchers. In order to serve the needs for 
this information, we have established an open-access user facility for gas-phase electron 
spectroscopy. We have numerous rewarding collaborations and often share students with other 
research groups, both within this Department and in other institutions.  
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