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The aim of this 4000 level course is to develop a greater understanding and
appreciation of the way that electromagnetic radiation interacts with atoms,
molecules and solids. Fundamental theory of rotational, vibrational and NMR
spectroscopy will be discussed alongside practical aspects of experimental
techniques and methods for obtaining structural information from spectra

To give a simple description of the nature of electromagnetic radiation and
an introduction to the quantum theory.

To revise the essential features of the quantum theory of the rotation and
vibration of diatomic molecules.

To examine the nature and derivation of the Einstein A and B coefficients
related to the rates of absorption and emission of radiation by molecules.

To consider the nature of selection rules and discuss how they are obtained
for vibration-rotation excitations in diatomic molecules.

To understand the important interactions that affect solid-state NMR spectra
and, in particular, the differences from solution-state NMR spectroscopy.

To understand how line narrowing techniques, such as magic-angle spinning
(MAS) and decoupling, work and how high-resolution NMR spectra can be
obtained.

To understand how structural information can be obtained from multinuclear
and multidimensional solid-state NMR spectra, and to be familiar with of a
range of problems and applications where solid-state NMR can be useful



