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The goal of the course is for chemistry students to learn spectroscopic methods used
in biophysics. These methods will include optical spectroscopy, NMR, EPR, and
surface probe microscopy techniques.
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Biophysics is the study of physical processes in biological systems. Spectroscopy is
the study of the interactions between matter and electromagnetic waves.
Spectroscopic methods enable chemists to understand the energy level structure of
biological materials, the crystal structure of these materials, and the evolution of
biophysical processes. In this course, we will learn spectroscopic techniques for
characterizing biological materials and their behavior. Optical techniques will include
Absorption and Fluorescence Spectroscopy, Fourier Transform Infrared-Red
Spectroscopy, and Raman Spectroscopy, as well as time-resolved spectroscopic
techniques to study kinetics and physiology at the molecular and cellular level. We
will cover NMR and EPR. From there, we will learn how micro-spectroscopy nano-
spectroscopy are used to characterize biophysical species with highest spatial
resolution.
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The course will be structured as a series of lectures. Students will be given the

opportunity to operate spectroscopic equipment and spectroscopy set-ups in the lab to
gain intuition for the subject.
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Introduction:  Spectroscopic  Methods  in | 1
Biophysics
Light-Matter Interactions 2
Absorption and Fluorescence Spectroscopy
Vibrational Spectroscopy: Raman and FTIR 4

Transient Measurements: Lifetime and Pump-
Probe Techniques

FRET 6
NMR: High Resolution 7
NMR: Solid State 8
EPR 1 9
EPR 2 10
Optical Tweezers and AFM 11
SPM: AFM + Nanoscale Optics 12
Vistas, Guest speaker 1 13
Vistas, Guest speaker 2 14
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Students must attend class, complete homework assignments, and complete a final
project.
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Attendance (10%) -
Assignments (30%) e
Final Project (50%)
Class Participation (10%) -
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I will provide handouts containing lecture notes and text for reading. Links to
papers and other reading materials will also be provided.
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