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EDUCATION

Massachusetts Institute of Technology Cambridge, MA
PhD in Physical Chemistry under Andrei Tokmakoff 04/2016

Kansas State University Manhattan, KS
BS in Chemistry, Biochemistry, and Mathematics 05/2009

RESEARCH EXPERIENCE

University of Toronto Toronto, ON, Canada
Postdoctoral Fellow 01/2017 -

Open quantum systems theory with Paul Brumer focusing on quantum effects in light-
activated biological processes. Areas of expertise: Quantum/classical master equations,
semiclassical quantization, molecular dynamics.

University of Stuttgart Stuttgart, Germany
Postdoctoral Researcher 10/2016 - 12/2016

Nonequilibrium statistical mechanics under Matthias Krüger, focusing on driven particle
dynamics under nonlinear friction. Areas of expertise: Langevin dynamics, Stochastic differ-
ential equations, nonlinear response theory.

University of Chicago Chicago, IL
Graduate Research Assistant 05/2013 - 05/2016

Thesis research under Andrei Tokmakoff developing quantitative methods for protein vi-
brational spectroscopy simulations and structural ensemble refinement. Areas of expertise:
IR spectroscopy, recombinant expression, peptide synthesis, molecular dynamics, maximum
entropy methods.

Massachusetts Institute of Technology Cambridge, MA
Graduate Research Assistant 09/2010 - 04/2013

Thesis research under Andrei Tokmakoff focusing on the simulation of linear and nonlin-
ear infrared spectroscopy. Areas of expertise: 2D IR spectroscopy, molecular dynamics,
C/Python/Matlab programming.

Institute of Physics, Polish Academy of Sciences Warsaw, Poland
Fulbright Scholar 10/2009 - 05/2010

Single-molecule spectroscopy and lineshape theory under Boles law Kozankiewicz. Areas of
expertise: Single-molecule spectroscopy, fluorescence line narrowing.

Kansas State University Manhattan, KS
Undergraduate Research Assistant 08/2005 - 05/2009

Low-temperature optical spectroscopy of photosynthetic proteins under Ryszard Jankowiak.
Areas of expertise: Hole burning spectroscopy, photosynthetic antenna proteins, Scilab pro-
gramming.

Ames Laboratory, US DOE Ames, IA
Undergraduate Research Assistant 06/2005 - 07/2005

Low-temperature spectroscopy with Ryszard Jankowiak. Areas of expertise: ring-dye lasers.
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AWARDS AND HONORS

• Banting Postdoctoral Fellowship 2017 -

• U. Toronto Faculty of Arts and Science Postdoctoral Fellowship Award 2017 -

• Weatherford Energy Fellowship 2010 - 2011

• NSF Graduate Research Fellowship 2009 - 2014

• Fulbright U.S. Student Grant 2009 - 2010

• KSU Presidential Award for Distinguished Undergraduate Student in Research 2008

• Goldwater Scholarship 2007 - 2009

• National Merit Scholarship 2004 - 2008

TEACHING EXPERIENCE

Biophysical Chemistry (5.64) Massachusetts Institute of Technology
Grader Spring 2012

Generated solutions, graded assignments, and delivered a guest lecture on the biophysics of
photosynthesis.

Thermodynamics and Kinetics (5.60) Massachusetts Institute of Technology
Graduate Teaching Assistant Fall 2010 - Spring 2011

Held bi-weekly recitation sections and graded homework and exams for 10 - 20 students. Net
student evaluation ratings were 6.2 and 6.1 (scale of 1 to 7) for Fall 2010 and Spring 2011.

Real Number Systems (Math 521) Kansas State University
Grader Fall 2008

Generated solutions and graded homework papers in introductory number theory.

PROFESSIONAL ACTIVITIES AND SERVICES

Undergraduate/High School Research Mentor U. Chicago / KSU
Mentor 2007 - 2016

Mentored one high-school/undergraduate student under Ryszard Jankowiak (KSU) and three
undergraduate researchers under Andrei Tokmakoff (U. Chicago). Supervised activities in-
clude project design, programming, lab work, and publication of results.

Physics with a Bang University of Chicago
Presenter 12/2014

Built and presented for local elementary school students a demonstration on stroboscopic
measurements using a strobe light, dark hood, and falling water droplets coupled to a bass
speaker.

Summer Mini-course in Nonlinear Spectroscopy University of Chicago
Lecturer 07/2013

Presented an informal one-month lecture series on nonlinear spectroscopy attended by de-
partmental graduate students, undergraduates, and postdoctoral researchers.

Chemistry High School Symposium Kansas State University
Organizing Committee Member 05/2007 and 04/2008

Planned and organized activities, seminars, and lab tours for high school students; over-
saw student registration and communication; presented and led discussion on undergraduate
research.
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SELECTED ORAL PRESENTATIONS

• “Quantum or Classical? The Case of 2D Vibrational Spectroscopy,” Quantum Frontiers in Molecular
Science Workshop, Telluride, CO, June 27, 2018.

• “Classical Beats: A Classical Framework for Multidimensional Spectroscopy,” 100th Canadian Chem-
istry Conference and Exhibition, Toronto, ON, Canada, May 29, 2017.

• “Proteins out of Order: Building and Benchmarking New Tools to Study Disordered Peptide Ensem-
bles,” Purdue University Physical Chemistry Seminar Series, West Lafayette, IN, March 30, 2016.

• “Computational Amide I Spectroscopy for Refinement of Disordered Peptide Ensembles: Maximum
Entropy and Related Approaches,” American Physical Society March Meeting, Baltimore, MD,
March 15, 2016.

• “Hole Burning in Excitonically Coupled Systems: Modeling and Interpretation of Experimental
Data,” University of Tartu, Tartu, Estonia, June 17, 2011.

• “Modeling of Hole Burning Spectra in Photosynthetic Systems,” University of Leiden, Leiden, Nether-
lands, May 6, 2010.

• “Monte Carlo Simulations of Non-Resonant Hole Burning Spectra: Applications to Photosynthetic
Complexes,” Technical University of Berlin, Berlin, Germany, September 28, 2009. Related work
presented at Adam Mickkiewicz University (Poznan, Poland, Oct. 2), the PAN Center of Molecular
and Macromolecular Studies ( Lodź, Poland, Nov. 5), and the PAN Institute of Physics (Warsaw,
Poland, Nov. 24).

• “Simulation of Hole-Burned Spectra of the CP43 Proximal Antenna Complex of Higher Plant Pho-
tosystem II,” 42nd Midwest Regional Meeting of the ACS, Kansas City, MO, November 8, 2007.

PUBLICATIONS

[1] Reppert, M. and Brumer, P. Quantumness in light harvesting is determined by vibrational dynamics.
J. Chem. Phys. 149(23), 234102 (2018).
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