Undergraduate Research Opportunities 2007-2008

¥ Scott M. Auerbach — Research interests include the computer modeling of nano-
porous inorganic materials (zeolites) and proton transfer in organic conductors.
Professor Auerbach expects those who work with him to have a love of computation,
chemistry and math. He has 2 students working with him this year and will consider
someone who has exceptional qualifications (like a double major in Chemistry and
Computer Science). His email and phone are auerbach@chem.umass.edu and 545-
1240.

o S.C.Turaga and S.M. Auerbach, “Calculating Free Energies for Diffusion in
Tight-Fitting Zeolite-Guest Systems: Local Nomal-Mode Monte Carlo,” J.
Chem. Phys. 118 6512 (2003).

o U. Viswanathan; L.K. Toy;* J.T. Fermann; S.M. Auerbach; T. Vreven and
M.J. Frisch, “Modeling Proton Jumps in Zeolites: Effects of Acid Site
Heterogeneity,” submitted 2007.

¥ Michael D. Barnes — Explores the structure-property relations of complex
nanomaterials at the single molecule level. They use single molecule fluorescence and
scanning probe techniques to probe a variety of interesting photophysical phenomena
that are invisible at the bulk or ensemble level. Professor Barnes expects a minimum
of 8 hours a week in the lab. Knowledge of physical chemistry (CHEM 475) is
preferred, but not expected or required. He is accepting students in his group for
CHEM 388/496/499. His email and phone are mdbarnes(@chem.umass.edu and 545-
31109.

o R. Hassey; N. Hammer; E. Swain;* D. Venkataraman and M.D. Barnes,
“Probing the Chiroptical Response of a Single Molecule,” Science 318 1437
(2006).

¥ Paul Dubin — Uses light scattering to study protein aggregation, a topic of importance
in such areas as food science and neurodegenerative diseases. He also investigates
complex formation between polymers and micelles. Professor Dubin is looking for
students with at least 1 year of chemistry, a GPA better than 3.0 and are willing to
work 10 or more hours per week in the lab. He is offering credit for CHEM
388/496/499. His email and phone are dubin@chem.umass.edu and 547-4167.

o Kumar. A.; Hernon, M.;* Jaeger, W. and Dubin, P.L. “Temperature-
Dependent Phase Behavior of Polyelectrolyte-Mixed Micelle Systems,” J.
Phys. Chem. B 2007, 111, 1064.

o Mabhji, P.; Ganta, R.R.; Vanam, R.P.; Seyrek, E. and Giger, K."
“Electrostatically-Induced Protein Aggregation: B-Lactoglobulin at Low Ionic
Strength,” Langmuir 2006, 22 9150.

o Cooper, C.L.; Goulding, A Kayitmazer, A.B.; Ulrich, S.; Stoll, S.; Turksen,
S.; Yusa, S.-1.; Kumar, A. and Dubin, P.L. “Effects of Polyelectrolyte Chain
Stiffness, Charge Mobility and Charge Sequences on Binding to Proteins and
Micelles,” Biomacromolecules 2006, 7, 1025.

¥ Bret Jackson — Undertakes theoretical studies of catalytic reactions on surfaces.
Electronic structure methods are used to explore the molecule-substrate interaction,
and both quantum and classical approaches are used to explore the reaction dynamics.
Professor Jackson requires that those students who wish to work with him complete




the required math and physics courses for the BS and be taking physical chemistry on
schedule. He is accepting students into his research group for CHEM 388/496/499. A
minimum commitment of 10 hours per week is expected. His email and phone are
jackson(@chem.mass.edu and 545-2583

o Kerwin, J.;" Sha, X. and Jackson, B. “Classical Studies of H Atom Trapping
on a Graphite Surface,” J. Phys. Chem. B 110, 18811 (2006).

Igor Kaltashov — Has research interests in the mass spectrometry of biopharma-
ceuticals and the architecture, dynamics and interactions of biopolymers (e.g.,
proteins). He asks that students who wish to work with him have passed General
Chemistry with a B or better. He is accepting students in his research group for
CHEM 388/496/499. His email and phone number are kaltashov(@chem.umass.edu
and 545-1460.

Mike Knapp — Has two ongoing research projects. Fluorescence-based sensing
involves the synthesis of solid supports, such as polymers, that incorporate
fluorescent molecules. The creation of protein/nanoparticle hybrid materials involves
the optimization of such complex systems. Professor Knapp is looking for students
who are in their sophomore or junior years and will sponsor CHEM 388/496/499
independent research projects. His email and phone are mknapp@chem.umass.edu
and 545-4001.

Michael J. Maroney — Undertakes research involving the characterization of metallo-
enzymes in order to better understand their structure/function relationships; such
enzymes include nickel superoxide dismutase and cysteine dioxygenase. Other
projects involve an examination of metal specificity in proteins and a detailed study
on the hydrogenase enzyme. Professor Maroney asks that his students have some
previous lab experience, an interest in inorganic and/or biochemistry and spend 3 or
more hours per credit hour in the lab. He would consider an exceptional individual for
a position in his lab. His email and phone number are mmaroney(@chem.umass.edu
and 545-4876.

o Chai, S.C.; Bruyere, J.R. and Maroney, M.J. “Probes of the Catalytic Site of
Cysteine Dioxygenase,” J. Biol. Chem 281 15774 (2006).

o Chais, S.C.; Jerkins, A.A.; Banik, J.J.; Shalev, I.; Pinkham, J.L.; Uden, P.C.
and Maroney, M.J. “Heterologous Expression, Purification and
Characterization of Recombinant Rat Cysteine Dioxygenase,” J. Biol. Chem.
280, 9865 (2005).

Craig T. Martin — Uses biochemical and spectroscopic methods to probe the inner
workings of the complex nanomachine, RNA polymerase. They test specific
structural and mechanistic models for the various stages of that multi-phase process.
Professor Martin is looking for mature students with a focus and commitment to the
research process. He is looking for an exceptional student and is offering credit for
CHEM 388/496/499. His email and phone are cmartin(@chem.umass.edu and 545-
3299.

Ric Metz — Uses vibrational and electronic spectroscopy to study the mechanism of
C-H and C-C bond activation by transition metal ions. These studies combine mass
spectrometry with laser-based spectroscopy in the infrared, visible and ultraviolet. He
is willing to take enthusiastic, bright student from the freshman year on up who are
willing to work 10 or more hours per week in the lab. Professor Metz offers credit for




CHEM 388/496/499. His email and phone are rbmetz@chem.umass.edu and 545-
6089.

o Thompson, C.J.; Stringer, K.L.; McWilliams, M. and Metz, R.B. “Electronic
Spectroscopy of Predissociative States of Platinum Oxide Cation,” Chem.
Phys. Lett. 376 588 (2003).

o Faherty, K.P.; Thompson, C.J.; Aguirre, F.; Michne, J.* and Metz, R.B.
“Electronic Spectroscopy and Photodissociation Dynamics of Hydrated Co”"
Clusters: Co” (H,0), (n =4-7),” J. Phys. Chem. A 105 10054 (2001).

Vince Rotello — Synthesizes and develops nanoparticles for applications in biology
(diagnostics and therapeutics) and devices (e.g., magnetic memory and integrated
circuits). He is looking for enthusiastic students from the freshman year on up and
offers credit for CHEM 388/496/499. His email and phone are
rotello@chem.umass.edu and 545-2058.

o Jordan, B.J.; Pollier, M.A.; Miller, L.A.;* Tiernan, C.;” Clavier, G.; Audebert,
P. and Rotello, V.M. “Redox-Modulated Recognition of Tetrazines Using
Thioureas,” Org. Lett. 9, 2835 (2007).

o You, C.-C.; Miranda, O.R.; Gider, B.; Ghosh, P.S.; Kim, [.-B.; Erdogan, B.;
Krovi, S.A.;* Bunz, U.H.F. and Rotello, V.M. “Detection and Identification of
Proteins Using Nanoparticle-Fluorescent Polymer Chemical Nose” Sensors,”
Nature Nanotech 2, 318 (2007).

o Ghosh, P.S.; Han, G.; Erdogan, B.; Rosado, 0." and Rotello, V.M. “Binding
of Nanoparticle Receptors to Peptide Alpha-Helices Using Amino Acid-
Functionalized Nanoparticles,” J. Peptide Sci. (in press).

Howard Stidham — Investigates small, flexible molecules using infrared and Raman
spectroscopy and ab initio calculations. He requires students to have had or be taking
CHEM 475/476/477. Professor Stidham offers credit for CHEM 388/496/499. His
email and phone are stidham(@chem.umass.edu and 545-0048.

o Nalewanski, M.S.;* Tambouret, Y.P.;* Lentini, S.T.;* Stidham, H.D. and
Guirgis, G.A. Spetrochim. Acta A 2005, 61, 1547.

o Dufty, D.J.; Queneville, J 3 Bambaugh, T.M.;" Kitchener, S.A.;” McCormick,
R.K.;* Dormady, C.N.;* Croce, T.A.;* Navibi, A.;* Stidham, H.D.; Hsu, S.L.;
Guirgis, G.A.; Deng, S.P. and Durig, J.R. Spetrochim. Acta A 2004, 60, 659.

S. “Thai” Thayumanavan — Synthesizes and develops polymer-based materials for
applications in renewable energy devices (solar cells and fuel cell applications) and
biomedical applications (e.g. drug delivery, gene delivery, sensors). In Spring 2008,
he may be looking for highly motivated sophomore and juniors. He offers credit for
CHEM 388/496/499. His email and phone are thai@chem.umass.edu and 545-1313.
Julian Tyson — Develops techniques to study the environmental transformation of
elements that have significant toxicological and/or nutritional properties. He prefers
that students working with him have taken CHEM 315/513 and they make a
commitment of 10 hours per week. He is offering credit for CHEM 388/496/499. His
email and phone are tyson@chem.umass.edu and 545-0195.

Richard Vachet — Does bioanalytical studies of protein aggregation and uses mass
spectrometry and nanotechnology to develop betters tools for analyzing proteins and
toxins. Professor Vachet asks that students make a commitment of at least 2cr hours
per semester. He accepts students from the freshman year on up and offers credit for




CHEM 388/496/499. His email and phone are rwvachet@chem.umass.edu and 545-
2733.

o Srikath, R.; Wilson, J.; Bridgewater, J.D.; Numbers, J .R.;* Lim, J.; Olbris,
M.R.; Kettani, A. and Vachet, R W. “Improved Sequencing of Oxidized
Cysteine and Methionine Containing Peptides Using Electron Transfer
Dissociation,” J. Am. Soc Mass Spe&trom 2007, 18, 1499.

o Combariza, M.Y.; Fahey, A.M.; Milshteyn, A" and Vachet, R.W. “Gas-Phase
Ion-Molecule Reactions of Divalent Metal Complex lons: Toward
Coordination Structure Analysis by Mass Spectrometry and Some Intrinsic
Coordination Chemistry Along the Way,” Int. J. Mass Spe&trom 2005, 244
109.

¥ D. Venkataraman (DV) — Synthesizes and investigates the properties of new materials
that may be used in the collection, transmission and storage of energy, especially
semiconductor-based materials. Professor Venkataraman is accepting sophomores
and juniors into his group in January 2008 for CHEM 388/496/499 credit. His email
and phone are dv@chem.umass.edu and 545-2028.

o Bates, C.G.; Saejung, P.; Doherty, M.Q.* and Venkataraman, D. “Copper-
catalyzed synthesis of vinyl sulfides,” Org. Lett. 2003, 6, 5005.

o Field, JE.; Hill, T.J Jand Venkataraman, D. “Bridged Triarylamines: A New
Class of Heterohelicenes,” J. Org. Chem. 2003, 68 6071.

¥ Bob Weis — Studies cell membranes and is working on new synthetic approaches to
assemble complexes of proteins and membranes. Professor Weis is looking for
sophomore and junior students who have an interest in the interface between biology
and chemistry; he prefers a two-or-more year commitment to the research group. At
this time he offers credit for CHEM 388/496/499 with the possibly of a stipend down
the road. His email and phone are rmweis@chem.umass.edu and 545-0464.




