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Biochemistry 494

Spring Semester, 1975

OPTICAL SPECTROSCOPY OF BIOMOLECULES

Course of 24 lectures

Ebsorption spectroscopy
Photons and wave packets. Oscillators: free and forced behavior.
Beer's law. Effects of scattering, fluorescence, molecular aggregation.
Oscillator strength. Selection rules. Singlets and triplets. Potential
energy curves. Franck-Condon principle. Absorption by linear con-

jugated molecules and by aromatics. ™ - ™ and n-7 * transitions.
Dichroic absorption. Environmental effects upon absorption: dipole
in a dielectric. Solvent effects. Absorption of molecular complexes.

Hypo and hyperchromism.

Fluorescence emission
Invariance of the emission spectrum. Fluorescence excitation spectrum:
invariance of the relative yield. Absolute quantum yields; measurement.
Fluorescence lifetime: determination by impulse response and by |
harmonic response. Polarization of fluorescence: dependence upon
molecular rotations. Measurement of rotational rates by stationary
olarization, polarized decay and phase fluorometry. Reactions of the
excited state: thermalization, solvent relaxation, excited state
jonization, chemical quenching. Stern-Volmer law. Static and dynamic
quenching. Electronic energy transfer: Homo and hetero-transfer.

Red edge effects.

Fluorescence of Biomolecules

MADH and the dehydrogenases. Flavins and flavoproteins. Intrinsic
protein fluorescence. Fluorescence of protein conjugates and adsorbates.
Fluorescent probes: their use in the investigation of membranes and
cell surfaces. Limitations. =
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