





Angela Wilson
Associate Professor
Physical/T heor etical/Computational Chemistry

Dr. Wilson received her B.S. from Eastern Washington
University in 1990 and her Ph.D. from University of
Minnesota in 1995. From 1995 — 1997 she was a
Postdoctoral Fellow at Pacific Northwest National
Laboratory. Since then, Dr. Wilson carried out research at
the University of Oklahoma before joining the UNT faculty
in 2000. Dr. Wilson is a recipient of an NSF CAREER
Award and the 2005 Wiley International Journal of
Quantum Chemistry Young I nvestigator Award.

Dr. Wilson's research interests focus on the development and
understanding of computational chemistry methodology and
the application of this methodology to examine interesting
problems in a number of areas including environmental
chemistry, transition metal chemistry, and materials science.
Particular emphasis is on the development of ab initio and
density functional methods and basis sets, though presently,
there are over 30 active ongoing projects in the Wilson group
that range from method and basis set development to a wide
variety of chemical problems, many of which are collaborative
projects with experimentalists that span the period table.

While qualitative studies can be useful for elucidating aspects
of such problems, a complete understanding of many chemical
systems requires calculations of high accuracy. Advances in
ab initio chemistry now make it possible to compute the
energetics and properties of small molecules to an accuracy
that rivals, sometimes even surpasses that of experiment.
Unfortunately, despite the advances in computing resources
and innovative computational methods, severe limitations
remain as to the size of chemica systems that can be studied,
particularly at a quantitative level. Therefore, a tremendous
challenge facing computational chemistry today is how to
achieve quantitative results for medium- to large-sized
molecules. Adequately addressing this issue will then allow ab
initio calculations to reach a new level of usefulness to
exciting areas such as environmental, transition metal, and
materials chemistry.

Dr. Wilson's research includes developing computational
approaches that alow quantitative results to be obtained for
medium- to large-sized molecules. This development work has
included the correlation consistent Composite Approach

(ccCA), basis set truncation approaches, and local methods.
The foundation of much of this work has been the correlation
consistent basis sets, some of which have been developed, in
part, by Wilson. Using these systematic series of basis setsin
conjunction with ab initio methods has proven to be avaluable
aid in understanding the successes and failures of ab initio
methods, in assessing intrinsic errors in these methods, in
developing a now well-established hierarchy of methods, and
in enabling highly accurate descriptions for a wide range of
molecular properties and energetics. Unfortunately, such a
hierarchy has not yet emerged for density functional theory
(DFT), which is a more computationally efficient (and,
therefore, less time consuming) computational approach than
ab initio methods. Dr. Wilson's research includes achieving a
better understanding, and developing approaches to better
understand the performance and reliability of DFT, as well as
continuing development and applications in areas of ab initio
computational chemistry.

Selected Publications

e  Prascher, Brian P.; Wilson, Angela K. A computational study
of dihalogen-u-dichalcogenides: XAAX (X=F, Cl, Br; A=S,
Se). THEOCHEM (2007), 814(1-3), 1-10.

e Yockel, Scott; Wilson, Angela K. Core-valence correlation
consistent basis sets for second-row atoms (Al-Ar) revisited.
Theoretical Chemistry Accounts (2007), in press.

e Elbjerami, Oussama; Yockel, Scott, Campana, Charles F.;
Wilson, Angela K.; and Omary, Mohammad A. Photophysics
and Bonding in Neutral Gold (I) Organometallic Complexes
with an extended Aurophilic Supramolecular Structure.
Organometallics (2007), 26, 2550.

e DeYonker, Nathan J.; Cundari, Thomas R.; Wilson, Angela K.
The correlation consistent composite approach (ccCA): An
alternative to the Gaussian-n methods. Journa of Chemical
Physics (2006), 124(11), 114104/1-114104/17.

e Wang, Nick X.; Venkatesh, Krishna; Wilson, Angela K.
Behavior of Density Functionals with Respect to Basis Set. 3.
Basis Set Superposition Error. Journa of Physical Chemistry
A (2006), 110(2), 779-784.

e DeYonker, Nathan J.; Grimes, Tom; Yockel, Scott; Dinescu,
Adriana; Mintz, Benjamin; Cundari, Thomas R.; Wilson, Angela
K. Correlation-consistent composite approach: Application
to the G3/99 test set. Journal of Chemical Physics (2006),
125(10), 104111/1-104111/15.

e Haworth, Naomi L.; Sullivan, Michael B.; Wilson, Angela K .;
Martin, Jan M. L., Radom, Leo. Structures and
Thermochemistry of Calcium-Containing Molecules. Journa
of Physical Chemistry A (2005), 109(40), 9156-9168.

e Mintz, Benjamin; Wilson, Angela K. Truncation of the
correlation consistent basis sets: Extension to third-row (Ga-
Kr) molecules. Journa of Chemica Physics (2005), 122(13),
134106/1-134106/10.

e Yockel, Scott; Wilson, Angela K. Relativistic effects
determined using the Douglas-Kroll contracted basis sets
and correlation consistent basis sets with small-core
relativistic pseudopotentials. Journal of Chemical Physics
(2005), 122(17), 174310/1-174310/14.

For mor e information, contact:
E-mail: akwilson@unt.edu
Phone: (940) 565-4296
Website: www.chem.unt.edu/wilsongroup/akwilson.htm



W. Justin Youngblood

Assistant Professor of Organic and Materials
Chemistry

youngblood@unt.edu

Dr. Youngblood got his B.S. in 1994 from Washington and Lee
University. After a stint in the U.S. Peace Corps (Svaziland)
and a couple of years as an industrial biochemist he enrolled
in graduate school and obtained his Ph.D. in 2005 from North
Carolina Sate University.  From 2005 to 2008 Dr.
Youngblood was an ACS post-doctoral fellow at Penn Sate
University.  Dr. Youngblood joined the Department of
Chemistry at UNT in the fall of 2008.

Research

Dr. Youngblood's research focuses on the synthesis of
electroactive and photoactive compounds and materials of
interest to the field of organic photovoltaics. Research
activities in the Youngblood group include the organic
synthesis of new molecular semiconductors, chemical and
electrochemical syntheses of nanostructured metal oxides,
characterization of new compounds and materials by
spectroscopic  and  electrochemical  methods, and the
fabrication and testing of prototype solar cells.

Conventional solar cells have not yet become cost-effective
enough to replace fossil fuels as an energy source for
electricity generation. The search for cheap solar energy
technology has led to increased interest in
photoelectrochemical solar cells and solid-state solar cells
made from organic components, called 'organic' or 'plastic’
solar cells. These plastic solar cells are typically composed of
conducting polymers and modified derivatives of
buckminsterfullerene (C60). Current “state-of-the-art” plastic
solar cells achieve efficiencies of 5-7% conversion of light
energy to electrical energy.

Issues of importance to the preparation of organic electronic
materials for solar energy application include light absorption

and electron transport properties of the components, and the
ability to assemble materials with control over their
architectural organization at the nanometer scale. This
control of morphology can be achieve by synthesizing
molecules that can self-assemble into desired patterns and/or
by tethering molecules to preformed nanoscal e templates.

Students in the Youngblood research group have the
opportunity to pursue research on the organic synthesis of
new compounds, and the materials chemistry techniques
involved in the characterization of these new compounds
with regard to their fundamental properties and performance
in devices.

Selected Publications:

“Glaser Mediated Synthesis and Photophysical Characterization of
Diphenylbutadiyne-Linked Porphyrin Dyads,” Y oungblood, W. J.;
Gryko, D. T.; Lammi, R. K.; Bocian, D. F.; Holten, D.; Lindsey, J.
S. Journal of Organic Chemistry 2002, 67, 2111-2117.

“Synthesis of aNew trans-A,B, Phthalocyanine Motif asa
Building Block for Rodlike Phthal ocyanine Polymers,”

Y oungblood, W. J. Journal of Organic Chemistry 2006, 71, 3345—
3356.

“Bidentate Carboxylate Capping Groups and Photosensitizers
Control the Size of IrO, Nanoparticle Catalysts for Water
Oxidation,” Hoertz, P. G.; Kim, Y .-.; Youngblood, W. J;
Mallouk, T. E. Journal of Physical Chemistry B 2007, 111, 6845—
6856.

Further Suggested Reading:

Sophie E. Gledhill, Brian Scott, and Brian A. Gregg, Organic and
nano-structured composite photovoltaics: An overview, Journal of
Materials Research Vol. 20, No. 12, Dec 2005.

Gerald J. Meyer, Molecular Approaches to Solar Energy
Conversion with Coordination Compounds Anchored to
Semiconductor Surfaces. Inorganic Chemistry 2005, 44, (20),
6852-6864.

MRS Bulletin January 2005. Provides a good overview of organic
solar cell technology.



Additional Faculty

In addition to the research faculty described in this brochure other faculty make significant contributions to the Department’ s teaching,

research, and service missions:

Paul Bagus, Ph.D. 1965 (University of Chicago) Prof. Bagus is Research Professor of Chemistry,
and a member of CASCaM. Dr. Bagus joined UNT in 2001 after a distinguished career with IBM.
One of his main research interests is to use accurate calculations of electronic structure to interpret
observed spectroscopic properties and the chemical bonding that produces them. Dr. Bagus was
elected a Fellow of the American Physical Society for his contributions to the theory of X-ray
photoelectron spectroscopy. Dr. Bagus is a three-time Von Humboldt Fellow, and while at IBM was
recognized with both an IBM Outstanding Innovation Award and an IBM Outstanding Contribution
Award for his contributions to computational chemistry program development and theoretical XPS,
respectively. Dr. Bagus serves on the editorial board of the Journal of Electron Spectroscopy.

Sushama Dandekar, Ph.D. 1992 (Virginia Tech) Dr. Dandekar lectures in organic and medicinal
chemistry, and supervises undergraduate research students.

James Marshall, Ph.D. 1966 (Ohio State University) Professor Marshall lectures in general
chemistry. Dr. Marshall is the author of numerous books and articles on the discovery of the
elements. He is heavily involved in outreach programs and is engaged in many lecture tours and
series. Dr. Marshall is the author of " Discovery of the Elements," abook covering the history of the
discovery of the elements from ancient to modern times, and " Walking Tour of the Elements," a
CD describing al of the elements, including the minerals of original discovery.

LeRoy Theriot, Ph.D. 1962 (Tulane University) Professor Theriot lectures in general chemistry and
is head of the inorganic chemistry division.

David A. Hrovat, Ph.D. 1984 (Columbia University) Dr. Hrovat is an adjunct faculty member, a
research scientist in Chemistry, and manager of the Department’s extensive research computing
facilities and the Computational Chemistry Instructional Laboratory (CCIL). Dr. Hrovat carries out
collaborative research in computational chemistry and has co-authored over 100 papers.

Hongjun Pan, Ph.D. 1991 (lowa State University) Dr. Pan is the director of NMR laboratory and
responsible for the administration, operation, and maintenance of the NMR facilities. He also
collaborates with faculty members and their students on their research projects.

Xiaoping Wang, Ph.D. 1998 (Texas A&M University) Dr. Wang is an adjunct faculty member and
director of the X-Ray Diffraction Laboratory that provides service not only to the Department of
Chemistry, but also to the entire University of North Texas System. One of his research interests is
chemical crystallography. Dr. Wang is the author of 71 research papers that have received more than
1100 citations. Dr. Wang is a member of the American Crystallographic Association (ACA) and has
served as Chair of the Small Molecule specia interest group of the ACA.
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