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SPRING COLLEGE ON AMORPHOUS SCLIDS AND THE LIQUID STATE.

VIBRATIONAL STATES IN AMORPHOUS MATERIALS,

6 lectures by Giuseppe Zerbi
Polytechnic of Milano,

Outline

Local and overall structures of aggregates of atoms or
molecules,

Short and long range order in amerphous or partially
amorphous materials. Predictions of structures based on
atom—-atom potentials. Limitations of such methods, When 1%
a material amorphous? Experimental problems for structu-
re determinaticns.

Examples of various kinds of amorphous materials, with
the emphasis on organic materizls. From moclecules to
cne-dimensional crystals (polymers) and to tridimensional
crystals, Examples from small molecules to biological sy—-
gtems. 3tructural evolution of structures with time.

From resoriance normal modes to relaxation phenomena,

Time scales of mobilities in s0lid materials,

Group theory in molecules and solids. Local and overall
mechanical and electrical symmetry in organic systems,
Bagic concepts,

The vibrational levels of coupled harmonic oscillators,
The double harmonic approximation and resonance normal
modes, What do we know on interatomic potentizls in cova-
lent systems? Theory and experimental determination of
potentials,

5)

Lattice dynamics of perfect crystals, Selection rules
for optical spectra of molecules and crystals,

Lattice dynamics of partially disordered or fully amor-
vhous materisls, Density of vibrational states, Numerical
methods for the calculations of g {e), Localized and col-
lective vibrational states. Optical and neutron spectra,
Electrical and mechanical localization,

A guided tour. A few examples of recent works on lattice
dynamics of amorphous materials and their relevance in
various fields of physics and material science,
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