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I. COURSE DESCRIPTION

The properties of the materials depend to a great extent on their crystalline
structure and the growth or manufacturing conditions, which in general lead to
structures with the presence of defects. The main objective of this course will
be the study of the way in which defects in solids affect the properties and
behavior of materials. How transformation (fabrication) can affect properties and
behavior, semiconductor applications, and superconductor theory will also be
covered.

II. LEARNING OUTCOMES

. Fully understand how the physical and chemical properties of solids are
affected by the presence of defects.

. Understand how the properties of solids can be "manipulated" by varying the

structure and processing conditions.
III. CONTENT

Specific Defects
.1 Point defect in a one-dimensional network.
.2 Point defects: thermal defects, Frenkel defects, Schottky defects.
.3 Concentration of point defects in thermal equilibrium.
Linear defects

Dislocations.

Volterra construction of dislocations.

Elastic deformation associated with dislocations.

Forces on dislocations.

Energy of a helical dislocation.

Surface defects

Free surfaces: Relaxation and reconstruction
Crystallography of surfaces.

Electronic structure of the surface.

Tangential transport to the surface.

Internal surfaces: grain boundaries and packaging defects.
Atomic diffusion
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Types and mechanisms of diffusion.

Stationary and non-stationary state diffusion: Fick's laws.
Random walk.

Kirkendall effect.

Diffusion and ionic conductivity.
Semiconductors
5.1 Electronic properties of semiconductor elements.
5.2 Comparison of the structure of bands of metals, insulators and
semiconductors.
.3 Electronic excitation: electromagnetic absorption and thermal excitations.
Effective mass

Parabolic band approximation

Intrinsic semiconductors.

Doped semiconductors.

Effects of temperature on mobility.

Electrical conductivity and Hall effect in semiconductors.
Superconductivity

Phenomenology of superconductivity.

Thermodynamics of superconductors.

BSC theory.

Flow quantization.

Josephson effect.

High Tc superconductors.
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Iv. METHOLOGICAL STRATEGIES

- Theoretical classes.
- Homework.

V. EVALUATIVE STRATEGIES

- Three tests.

- Homework.
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