FDITE69 Optical spectroscopy for photosynthesis research

(Petar Lambrev)

Description:

The course covers basic concepts, theoretical principles, and applications of optical
spectroscopy in photosynthesis research. It begins with an introduction to the physical
properties and treatment of electromagnetic radiation and light-matter interactions, basics of
guantum mechanics and the processes of light absorption, energy transfer and charge
separation from a physical and quantum mechanical perspective. In the second part of the
course, modern spectroscopic methods that can be applied to photosynthesis research are
introduced: steady-state absorption and fluorescence spectroscopy, fluorescence induction,

polarized light spectroscopy and ultrafast time-resolved spectroscopy methods.

Topics:
Theoretical aspects
Properties of the electromagnetic radiation
Quantum mechanical description of light-matter interaction
Absorption of electromagnetic radiation
Excited-state decay
Characteristics of fluorescence emission
Exciton coupling
Excitation energy transfer
Electron transfer
Practical approaches
The generic spectrometer
Photon energy
Absorption spectroscopy
Fluorescence spectroscopy
Polarization techniques
Vibrational spectroscopy
Chlorophyll fluorescence

Time-resolved fluorescence



Pump-probe absorption spectroscopy
Kinetic modelling

Multidimensional spectroscopy
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