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12/8/1996 University of California Los Angeles, CA
 Ph.D. degree in Physical Chemistry
 Dissertation Advisor: Jeffrey I. Zink
 Title of dissertation:   Time-dependent theory of vibronic interactions and
  gas phase photolysis studies of chemical vapor deposition precursors.
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6/4/1991 Occidental College Los Angeles, CA
 A.B. in Chemistry with a minor in Mathematics.

6/4/1991 Occidental College Los Angeles, CA
 A.B. in Chemistry with a minor in Mathematics.

6/4/1991 Occidental College Los Angeles, CA
 A.B. in Chemistry with a minor in Mathematics.
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 A.B. in Chemistry with a minor in Mathematics.

6/4/1991 Occidental College Los Angeles, CA
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6/4/1991 Occidental College Los Angeles, CA
 A.B. in Chemistry with a minor in Mathematics.

6/4/1991 Occidental College Los Angeles, CA
 A.B. in Chemistry with a minor in Mathematics.

EMPLOYMENTEMPLOYMENTEMPLOYMENTEMPLOYMENTEMPLOYMENTEMPLOYMENTEMPLOYMENT
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Provide strategic and technical leadership for multi-disciplinary data-driven research group of 3–11 chemists, 
biologists, biochemists, physicists, and engineers, including undergraduates, doctoral students, postdoctoral 
fellows, and senior visiting scholars.
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‣ Sole Principal Investigator (PI) for $2M in funding, including $1.2M from NIH R01
‣ CoPI for $1.0 M in NSF funding
‣ Participating PI for over $10M in research training grants
‣ Publications cited 700+ times; Ave 27 cites/pub; 20+ invited university seminars; 45+ conference presentations
‣ Recent research featured in Nature Chemistry news and on the covers of J Mol Bio and J Phys Chem
‣ 100% placement of lab trainees into graduate & medical programs, faculty, pharma, or industrial jobs
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‣ Li Group - U Arkansas - Nanopore fabrication and measurement expertise
‣ Neimark Group - Rutgers U - Coarse grain protein simulations
‣ Blanchard Group - Cornell Weill Med - Interfacial single molecule measurements and advanced fluorophores
‣ Moghe Group - Rutgers U - Functionalization of protein nanoparticles and cell motility assays
‣ Rueda Group - Imperial College Medical School - London, England - Modeling of protein searching on ssDNA
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Relocated a 2500 sqft 4 module research facility with ~$1M in equipment providing spectroscopic, molecular 
biology, computational, and preparatory chemical capabilities.
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‣ Used phased lab relocation strategy to optimize lab productivity across two research sites (Rutgers and MSU)
‣ Strategy minimized instrument downtime and facilitated onboarding of new researchers at MSU
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‣ Initiated General Chemistry readiness exam requirement
‣ Developed novel software package to drive class participation via real-time grading of student responses
‣ Initiated C- grade requirement for all chemistry course prerequisites (previously was D-)
‣ Major contributor to General Chemistry reform
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2000 – 2010 Rutgers University New Brunswick, NJ2000 – 2010 Rutgers University New Brunswick, NJ2000 – 2010 Rutgers University New Brunswick, NJ2000 – 2010 Rutgers University New Brunswick, NJ2000 – 2010 Rutgers University New Brunswick, NJ2000 – 2010 Rutgers University New Brunswick, NJ2000 – 2010 Rutgers University New Brunswick, NJ
Associate Professor of Chemistry and Chemical Biology (2009-2010)Associate Professor of Chemistry and Chemical Biology (2009-2010)Associate Professor of Chemistry and Chemical Biology (2009-2010)Associate Professor of Chemistry and Chemical Biology (2009-2010)Associate Professor of Chemistry and Chemical Biology (2009-2010)Associate Professor of Chemistry and Chemical Biology (2009-2010)Associate Professor of Chemistry and Chemical Biology (2009-2010)

Member of Chemistry and Chemical Biology doctoral program faculty (2000-2014).Member of Chemistry and Chemical Biology doctoral program faculty (2000-2014).Member of Chemistry and Chemical Biology doctoral program faculty (2000-2014).Member of Chemistry and Chemical Biology doctoral program faculty (2000-2014).Member of Chemistry and Chemical Biology doctoral program faculty (2000-2014).Member of Chemistry and Chemical Biology doctoral program faculty (2000-2014).Member of Chemistry and Chemical Biology doctoral program faculty (2000-2014).

Member of BioMAPS Institute and Institute for Advanced Materials, Devices, and Nanotechnology.Member of BioMAPS Institute and Institute for Advanced Materials, Devices, and Nanotechnology.Member of BioMAPS Institute and Institute for Advanced Materials, Devices, and Nanotechnology.Member of BioMAPS Institute and Institute for Advanced Materials, Devices, and Nanotechnology.Member of BioMAPS Institute and Institute for Advanced Materials, Devices, and Nanotechnology.Member of BioMAPS Institute and Institute for Advanced Materials, Devices, and Nanotechnology.Member of BioMAPS Institute and Institute for Advanced Materials, Devices, and Nanotechnology.
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Chaired Chemistry Dept. “Task Force 2” for publicity, external communication, and industrial relations.Chaired Chemistry Dept. “Task Force 2” for publicity, external communication, and industrial relations.Chaired Chemistry Dept. “Task Force 2” for publicity, external communication, and industrial relations.Chaired Chemistry Dept. “Task Force 2” for publicity, external communication, and industrial relations.Chaired Chemistry Dept. “Task Force 2” for publicity, external communication, and industrial relations.Chaired Chemistry Dept. “Task Force 2” for publicity, external communication, and industrial relations.Chaired Chemistry Dept. “Task Force 2” for publicity, external communication, and industrial relations.
‣ Drove establishment of strong industry connections by initiating the seating of an industrial advisory board
‣ Identified key clusters of faculty research for industrial collaboration
‣ Developed strategy for improvement of departmental national rankings
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Assistant Professor of Chemistry and Chemical Biology (2000-2009)Assistant Professor of Chemistry and Chemical Biology (2000-2009)Assistant Professor of Chemistry and Chemical Biology (2000-2009)Assistant Professor of Chemistry and Chemical Biology (2000-2009)Assistant Professor of Chemistry and Chemical Biology (2000-2009)Assistant Professor of Chemistry and Chemical Biology (2000-2009)Assistant Professor of Chemistry and Chemical Biology (2000-2009)

Served as department spokesperson for recruiting – presented all faculty research programs.Served as department spokesperson for recruiting – presented all faculty research programs.Served as department spokesperson for recruiting – presented all faculty research programs.Served as department spokesperson for recruiting – presented all faculty research programs.Served as department spokesperson for recruiting – presented all faculty research programs.Served as department spokesperson for recruiting – presented all faculty research programs.Served as department spokesperson for recruiting – presented all faculty research programs.
‣ Developed and presented series of 90 second oral/powerpoint “elevator pitch” faculty research summaries
‣ Enhanced recruiting, outreach, and fund-raising, targeting university administrators, prospective students, industrial 

managers and executives, collaborators, politicians, lobbyists, and prospective donors
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Designed and supervised renovations, purchasing, outfitting, and setup of a new research laboratory.Designed and supervised renovations, purchasing, outfitting, and setup of a new research laboratory.Designed and supervised renovations, purchasing, outfitting, and setup of a new research laboratory.Designed and supervised renovations, purchasing, outfitting, and setup of a new research laboratory.Designed and supervised renovations, purchasing, outfitting, and setup of a new research laboratory.Designed and supervised renovations, purchasing, outfitting, and setup of a new research laboratory.Designed and supervised renovations, purchasing, outfitting, and setup of a new research laboratory.
‣ Provided wet chemistry, spectroscopy, laser, and protein expression capabilities for single molecule, biophysical, 

molecular biology, and protein aggregation and folding research
‣ Built and programmed state-of-the-art single molecule microscope with multichannel picosecond-resolved photon-by-

photon fluorescence lifetime and polarization capability
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‣ Conducted institutional research into the structural limits on program size
‣ Proposed policies to eliminate or circumvent limits on program size
‣ Created 5 year plan for implementation including resource-contingent enrollment targets 
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1997 – 2000 University of Pennsylvania Philadelphia, PA1997 – 2000 University of Pennsylvania Philadelphia, PA1997 – 2000 University of Pennsylvania Philadelphia, PA1997 – 2000 University of Pennsylvania Philadelphia, PA1997 – 2000 University of Pennsylvania Philadelphia, PA1997 – 2000 University of Pennsylvania Philadelphia, PA1997 – 2000 University of Pennsylvania Philadelphia, PA
NIH:National Research Service Award Postdoctoral FellowNIH:National Research Service Award Postdoctoral FellowNIH:National Research Service Award Postdoctoral FellowNIH:National Research Service Award Postdoctoral FellowNIH:National Research Service Award Postdoctoral FellowNIH:National Research Service Award Postdoctoral FellowNIH:National Research Service Award Postdoctoral Fellow

Built novel technical platform for ultrafast protein unfolding investigations featuring:Built novel technical platform for ultrafast protein unfolding investigations featuring:Built novel technical platform for ultrafast protein unfolding investigations featuring:Built novel technical platform for ultrafast protein unfolding investigations featuring:Built novel technical platform for ultrafast protein unfolding investigations featuring:Built novel technical platform for ultrafast protein unfolding investigations featuring:Built novel technical platform for ultrafast protein unfolding investigations featuring:
‣ Temperature jump and/or optical initiation of protein folding or unfolding
‣ Picosecond transient mid-infrared spectrometer to measure changes in protein secondary structure
‣ Gapless temporal coverage from 20 ps to 1 ms (106 improvement) and 50 µOD noise (20x improvement)

‣ Temperature jump and/or optical initiation of protein folding or unfolding
‣ Picosecond transient mid-infrared spectrometer to measure changes in protein secondary structure
‣ Gapless temporal coverage from 20 ps to 1 ms (106 improvement) and 50 µOD noise (20x improvement)

‣ Temperature jump and/or optical initiation of protein folding or unfolding
‣ Picosecond transient mid-infrared spectrometer to measure changes in protein secondary structure
‣ Gapless temporal coverage from 20 ps to 1 ms (106 improvement) and 50 µOD noise (20x improvement)

‣ Temperature jump and/or optical initiation of protein folding or unfolding
‣ Picosecond transient mid-infrared spectrometer to measure changes in protein secondary structure
‣ Gapless temporal coverage from 20 ps to 1 ms (106 improvement) and 50 µOD noise (20x improvement)

‣ Temperature jump and/or optical initiation of protein folding or unfolding
‣ Picosecond transient mid-infrared spectrometer to measure changes in protein secondary structure
‣ Gapless temporal coverage from 20 ps to 1 ms (106 improvement) and 50 µOD noise (20x improvement)

‣ Temperature jump and/or optical initiation of protein folding or unfolding
‣ Picosecond transient mid-infrared spectrometer to measure changes in protein secondary structure
‣ Gapless temporal coverage from 20 ps to 1 ms (106 improvement) and 50 µOD noise (20x improvement)

‣ Temperature jump and/or optical initiation of protein folding or unfolding
‣ Picosecond transient mid-infrared spectrometer to measure changes in protein secondary structure
‣ Gapless temporal coverage from 20 ps to 1 ms (106 improvement) and 50 µOD noise (20x improvement)

Created novel technical platform for single molecule fluorescence studies of single molecules.Created novel technical platform for single molecule fluorescence studies of single molecules.Created novel technical platform for single molecule fluorescence studies of single molecules.Created novel technical platform for single molecule fluorescence studies of single molecules.Created novel technical platform for single molecule fluorescence studies of single molecules.Created novel technical platform for single molecule fluorescence studies of single molecules.Created novel technical platform for single molecule fluorescence studies of single molecules.
‣ 2-channel photon-by-photon capability for energy transfer (FRET) distance measurements
‣ Solution phase and interfacial protein folding measurements
‣ Applied approach to the folding and unfolding of a 2 helix bundle protein
‣ Automated data analysis to handle GB quantities of data

‣ 2-channel photon-by-photon capability for energy transfer (FRET) distance measurements
‣ Solution phase and interfacial protein folding measurements
‣ Applied approach to the folding and unfolding of a 2 helix bundle protein
‣ Automated data analysis to handle GB quantities of data

‣ 2-channel photon-by-photon capability for energy transfer (FRET) distance measurements
‣ Solution phase and interfacial protein folding measurements
‣ Applied approach to the folding and unfolding of a 2 helix bundle protein
‣ Automated data analysis to handle GB quantities of data

‣ 2-channel photon-by-photon capability for energy transfer (FRET) distance measurements
‣ Solution phase and interfacial protein folding measurements
‣ Applied approach to the folding and unfolding of a 2 helix bundle protein
‣ Automated data analysis to handle GB quantities of data

‣ 2-channel photon-by-photon capability for energy transfer (FRET) distance measurements
‣ Solution phase and interfacial protein folding measurements
‣ Applied approach to the folding and unfolding of a 2 helix bundle protein
‣ Automated data analysis to handle GB quantities of data

‣ 2-channel photon-by-photon capability for energy transfer (FRET) distance measurements
‣ Solution phase and interfacial protein folding measurements
‣ Applied approach to the folding and unfolding of a 2 helix bundle protein
‣ Automated data analysis to handle GB quantities of data

‣ 2-channel photon-by-photon capability for energy transfer (FRET) distance measurements
‣ Solution phase and interfacial protein folding measurements
‣ Applied approach to the folding and unfolding of a 2 helix bundle protein
‣ Automated data analysis to handle GB quantities of data

1991 – 1996 University of California Los Angeles, CA 1991 – 1996 University of California Los Angeles, CA 1991 – 1996 University of California Los Angeles, CA 1991 – 1996 University of California Los Angeles, CA 1991 – 1996 University of California Los Angeles, CA 1991 – 1996 University of California Los Angeles, CA 1991 – 1996 University of California Los Angeles, CA 
Graduate Research FellowGraduate Research FellowGraduate Research FellowGraduate Research FellowGraduate Research FellowGraduate Research FellowGraduate Research Fellow

‣ Designed, built and used apparatus to study the photofragmentation of gas phase single source metal-organic chemical 
vapor deposition precursors

‣ Synthesis and purification of chemical vapor deposition precursors
‣ Maintained and repaired excimer lasers, dye lasers, ion lasers, spectrometers, and vacuum systems
‣ Wrote and used parallelized super-computer code for solving multi-dimensional time-dependent Schrödinger equation

‣ Designed, built and used apparatus to study the photofragmentation of gas phase single source metal-organic chemical 
vapor deposition precursors

‣ Synthesis and purification of chemical vapor deposition precursors
‣ Maintained and repaired excimer lasers, dye lasers, ion lasers, spectrometers, and vacuum systems
‣ Wrote and used parallelized super-computer code for solving multi-dimensional time-dependent Schrödinger equation

‣ Designed, built and used apparatus to study the photofragmentation of gas phase single source metal-organic chemical 
vapor deposition precursors

‣ Synthesis and purification of chemical vapor deposition precursors
‣ Maintained and repaired excimer lasers, dye lasers, ion lasers, spectrometers, and vacuum systems
‣ Wrote and used parallelized super-computer code for solving multi-dimensional time-dependent Schrödinger equation

‣ Designed, built and used apparatus to study the photofragmentation of gas phase single source metal-organic chemical 
vapor deposition precursors

‣ Synthesis and purification of chemical vapor deposition precursors
‣ Maintained and repaired excimer lasers, dye lasers, ion lasers, spectrometers, and vacuum systems
‣ Wrote and used parallelized super-computer code for solving multi-dimensional time-dependent Schrödinger equation

‣ Designed, built and used apparatus to study the photofragmentation of gas phase single source metal-organic chemical 
vapor deposition precursors

‣ Synthesis and purification of chemical vapor deposition precursors
‣ Maintained and repaired excimer lasers, dye lasers, ion lasers, spectrometers, and vacuum systems
‣ Wrote and used parallelized super-computer code for solving multi-dimensional time-dependent Schrödinger equation

‣ Designed, built and used apparatus to study the photofragmentation of gas phase single source metal-organic chemical 
vapor deposition precursors

‣ Synthesis and purification of chemical vapor deposition precursors
‣ Maintained and repaired excimer lasers, dye lasers, ion lasers, spectrometers, and vacuum systems
‣ Wrote and used parallelized super-computer code for solving multi-dimensional time-dependent Schrödinger equation

‣ Designed, built and used apparatus to study the photofragmentation of gas phase single source metal-organic chemical 
vapor deposition precursors

‣ Synthesis and purification of chemical vapor deposition precursors
‣ Maintained and repaired excimer lasers, dye lasers, ion lasers, spectrometers, and vacuum systems
‣ Wrote and used parallelized super-computer code for solving multi-dimensional time-dependent Schrödinger equation

Math & Science Scholars Program: Workshop FacilitatorMath & Science Scholars Program: Workshop FacilitatorMath & Science Scholars Program: Workshop FacilitatorMath & Science Scholars Program: Workshop FacilitatorMath & Science Scholars Program: Workshop FacilitatorMath & Science Scholars Program: Workshop FacilitatorMath & Science Scholars Program: Workshop Facilitator
Graduate Teaching FellowGraduate Teaching FellowGraduate Teaching FellowGraduate Teaching FellowGraduate Teaching FellowGraduate Teaching FellowGraduate Teaching Fellow

‣ General Chemistry Lab.
‣ Computers in Chemistry Lab.
‣ Graduate Group Theory.

‣ General Chemistry Lab.
‣ Computers in Chemistry Lab.
‣ Graduate Group Theory.

‣ General Chemistry Lab.
‣ Computers in Chemistry Lab.
‣ Graduate Group Theory.

‣ General Chemistry Lab.
‣ Computers in Chemistry Lab.
‣ Graduate Group Theory.

‣ General Chemistry Lab.
‣ Computers in Chemistry Lab.
‣ Graduate Group Theory.

‣ General Chemistry Lab.
‣ Computers in Chemistry Lab.
‣ Graduate Group Theory.

‣ General Chemistry Lab.
‣ Computers in Chemistry Lab.
‣ Graduate Group Theory.

1988 – 1991 Occidental College Los Angeles, CA1988 – 1991 Occidental College Los Angeles, CA1988 – 1991 Occidental College Los Angeles, CA1988 – 1991 Occidental College Los Angeles, CA1988 – 1991 Occidental College Los Angeles, CA1988 – 1991 Occidental College Los Angeles, CA1988 – 1991 Occidental College Los Angeles, CA
Research AssistantResearch AssistantResearch AssistantResearch AssistantResearch AssistantResearch AssistantResearch Assistant
Lead Chemistry Tutor - Learning Resource CenterLead Chemistry Tutor - Learning Resource CenterLead Chemistry Tutor - Learning Resource CenterLead Chemistry Tutor - Learning Resource CenterLead Chemistry Tutor - Learning Resource CenterLead Chemistry Tutor - Learning Resource CenterLead Chemistry Tutor - Learning Resource Center
Teaching AssistantTeaching AssistantTeaching AssistantTeaching AssistantTeaching AssistantTeaching AssistantTeaching Assistant

2



IMPORTANT DISCOVERIES & NEW METHODS INTRODUCEDIMPORTANT DISCOVERIES & NEW METHODS INTRODUCEDIMPORTANT DISCOVERIES & NEW METHODS INTRODUCEDIMPORTANT DISCOVERIES & NEW METHODS INTRODUCEDIMPORTANT DISCOVERIES & NEW METHODS INTRODUCEDIMPORTANT DISCOVERIES & NEW METHODS INTRODUCEDIMPORTANT DISCOVERIES & NEW METHODS INTRODUCED

✤ Theoretical framework for relating electrochemical impedance spectroscopy to protein structure.
✤ Determination of nanopore geometry using electrochemical impedance spectroscopy.
✤ Use of solid state nanopores to probe protein aggregation at the single molecule level. 
✤ Discovery of Protein Stall Points arising from local charge effects in translocating proteins.
✤ Identification of protein unfolding during nanopore translocation. 
✤ Identification of the role of hydrophobic interfaces in the aggregation of α-synuclein.
✤ Introduction of a free energy landscape formalism to model amyloid formation kinetics.
✤ Use of umbrella sampling Molecular Dynamics simulations to model fluorescent protein conjugates.
✤ Identification of multiple ligand binding modes in ß-lactoglobulin via fluorescence lifetime and stokes shift. 
✤ Use of Atomic Force Microscopy to determine protein aggregation distributions.
✤ Hidden Markov models to analyze single molecule fluorescence.
✤ Shannon Information Theory to determine the resolution limits of photon-based single-molecule measurements.
✤ Step-wise photobleaching for chromophore counting.
✤ Novel global fitting regularization by population continuity.
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Graduate Chemical Thermodynamics

This graduate and senior undergraduate course takes a probability-based approach to the two laws of thermody-
namics. This approach develops understanding of the molecular basis of chemical properties like solubility, vapor 
pressure, surface tension, miscibility, equilibrium, phase separation, elasticity, ligand binding curves, cooperativity, 
polymer properties, protein folding, and more. Often in the laboratory we cannot conveniently measure the prop-
erty we want to know; thermodynamics can allow us to convert the results of a convenient measurement to the 
inconvenient property we desire. Students in the course learn to use the software package Mathematica to derive 
and implement the formulas needed to make such conversions. Using  those formulas students analyze experimen-
tal data to illustrate and practice thermodynamic analyses.
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General Education Chemistry: Lecture and Laboratory

This is a general education laboratory science course for non-science majors. The course covers basic topics in 
chemistry including  stoichiometry, valence electrons, Lewis structures, electronegativity and bonding, VSEPR the-
ory, factors influencing reaction rates, gases, phases of matter, and periodic trends. The course also covers topical 
material that is selected by the students using an online poll. Laboratory was coordinated with course content.

Anonymous Student Comments (Montclair Evaluations):
‣ “Clear throughout course”
‣ “Class  was very enjoyable and knowledgable. Topics  were related  to things we would  comprehend  more so than just some 

chemical names”
‣ “Good job! Would take this professor again”
‣ “The lab was really  early in the morning  @ 8:30, it was just hard to wake up. Overall, the lab  helped  understand  the 

fundamentals of the course.”
‣ “If I  had the time to go on about how knowledgable Professor Talaga is,  I  would. I  admire that I  was able to take a class from 

a professor of his caliber. He was a brilliant reference to base my ideas on controversial matters that I will come across later 
in life. I would agree that  his testing  methods are a little harsh for such a low level chemistry class, but I  appreciate the 
challenge he provided me with that I find rare with most other professors at this university. 

‣ “(Talaga) The professor is very interesting but is extremely hard for a chem 100 class. Would never take this course again”
‣ “Lab and lecture were well  ran and organized. Material in both classes were present  in great detail and in an interesting 

manner.” 
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General Chemistry I: Lecture and Laboratory

Traditional approach to General Chemistry covering: units, dimensional analysis, measurements, error, significant 
figures, atomic theory, nomenclature for simple compounds, periodic trends, mole, percent composition, balanc-
ing equations, determining  formulas, stoichiometric calculations, acids/bases, redox reactions, ideal gases, en-
thalpy, calorimetry, the First Law of Thermodynamics, Hess’s Law, atomic structure and periodic trends, atomic 
quantum numbers, atomic orbitals, electronegativity and bonding, Lewis Structures, VSEPR theory, valence bond 
theory and orbital hybridization, MO theory of diatomic molecules. Laboratory and course were coordinated. 

Anonymous Student Comments (Montclair Evaluations):
‣ “Excellent Professor”
‣ “Talaga presented a hard to approach front. Made course more complicated than text presented.”
‣ “Professor Talaga is very good at explaining lab and course. He is a great professor.”
‣ “He is very helpful and wants his students to do good.”
‣ “Was a tough teacher but taught well”
‣ “I thought the course could’ve been more understandable at a lower pace”
‣ “could have taught at a slower pace so students can understand clearly.”
‣ “He was amazing and very helpful throughout the whole semester.”
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Biophysical Chemistry MAJOR REVISION OF COURSE

Biophysical Chemistry is a second course in physical chemistry that builds on the material (primarily thermody-
namics) that was presented in Physical Chemistry I, but is focussed on those topics and applications most relevant 
to biochemistry. The curriculum for this class was designed from scratch. First, a list was generated of all the topics 
in physical biochemistry that a B.S. graduate would be well served to know. Colleagues were then consulted about 
what they cover in the other upper division courses required for the biochemistry and redundant topics were re-
moved. The remaining topics served as the rough initial outline for the course and provided a template for select-
ing an appropriate textbook. An experimental focus was taken with the thought that most biochemists need physi-
cal chemistry in the context of the experimental methods they use. This material was supplemented by chapters of 
a traditional physical chemistry for biochemists textbook to round out the topics for the course.
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Statistical Mechanics MAJOR REVISION OF COURSE (first offering of course in many years) 

This introductory graduate course/advanced undergraduate course builds on the simple results using the partition 
function. It examines “bead” models of polymers and proteins and their structural transformations. Phase transi-
tions in polymers and proteins are treated. Concepts in molecular aggregation and solvation, correlation functions, 
transport properties, reaction rate theory, and Kramers theory are developed.
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Chemical Applications of Group Theory MAJOR REVISION OF COURSE

This introductory graduate course/advanced undergraduate course introduces the use of symmetry to analyze the 
structure of molecules through their electronic and vibrational spectra. Group theory is applied to molecular or-
bital theory along with symmetry-based reaction selection rules to understand the impact of symmetry on chemical 
reactivity.
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Molecular Spectroscopy and Quantum Mechanics MAJOR REVISION OF COURSE

This introductory graduate course/advanced undergraduate course introduces quantum mechanical principles 
through the use of spectroscopic examples. The focus is on solution of the electronic and vibrational Hamiltonians, 
operators, state energies, transition energies and selection rules arising from the semi-classical picture of spectros-
copy. Time dependent quantum mechanics is introduced in a wave packet formalism where spectra are calculated 
as the Fourier transform of dipole correlation functions.
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Statistical Thermodynamics MAJOR REVISION OF COURSE 

This introductory graduate course/advanced undergraduate course starts from simple statements of the first and 
second law of thermodynamics and shows how the Boltzmann factors and partition function arise naturally from 
these laws. The course primarily uses lattice models to illustrate the concepts of phase transitions, solubility, misci-
bility, colligative properties, deviations from ideality, regular solution theory, ideal polymer behavior, real polymer 
behavior, ligand binding, and cooperativity.

DEVELOPMENT OF MATHEMATICA-BASED PROBLEMS

CREATED “THERMOWIKI” FOR GROUP PROBLEM SOLVING: SITE DESIGN, CONTENT MANAGEMENT, SERVER ADMINISTRATION
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Physical Chemistry Laboratory

Experiments and data analysis in physical chemistry. Experiments included: AFM, FTIR, Speed of Sound, Magnetic 
Susceptibility, NMR Relaxation, Kinetics, UV-Vis, Laser Initiated electron transfer kinetics, Quantum Structure Cal-
culations, and NMR chemical shift prediction.

REVISION OF “LASER-INDUCED ELECTRON-TRANSFER KINETICS” 

MODULE CREATED “STATISTICS AND ERROR ANALYSIS” MODULE
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Classroom Technology for Active Learning: Random Caller Software Package

Developed a new software package that allows the instructor to randomly choose a student to answer a question 
in the class. 

The software can record a grade for each question, providing a record of student in-class participation and per-
formance. The algorithm weights the random calling by number of questions answered so that at any time all stu-
dents can be called upon, but over time all students will be asked nearly the same number of questions. Opera-
tionally, cold-calling  techniques consists of the entire class being asked a question. There is a pause to allow the 
students to consider the question and perhaps write out an answer. The computer then randomly selects a student 
to answer the question. 

This approach creates engagement of all students since any one of them can be called. Incorrect answers reveal 
common errors, drive discussion of the questions asked, and are given significant in-class credit.
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Co-construction of knowledge through online homework collaborative writing

Deployed an implementation of MediaWIKI (the software package used by Wikipedia) to facilitate the joint solu-
tion of complex problems in Statistical Thermodynamics. Students were assigned open-ended problems online and 
were asked to solve the problems by composing a written entry together for the question. The MediaWIKI software 
kept track of the edits from the various students. 

Students were graded according to their contributions to and documentation of the solution. They also gained 
points if they proposed alternate solutions or expanded solutions by eliminating key assumptions. 
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