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1. General information

This subject provides the student with knowledge of the theories that describe different cooperative phenomena in solid, such as
magnetism and superconductivity. It introduces the student to the current theories on real solid and nanostructured materials.
This subject is part of the Structure of Matter module of degree in Physics and constitutes, together with Solid State Physics I,
the subgroup of subjects of contents related to the phenomenology and formalism of condensed matter physics. Therefore, it
will provide the minimum base necessary to be able to continue with more specialized subjects in related Masters.

2. Learning results

To know the problems and limitations encountered by classical physics and the need to introduce a description at the
microscopic level.

To understand the physical meaning of relevant properties of condensed matter, such as transport and magnetic
phenomena.

To address real applications that students may encounter in their subsequent professional activity. To relate basic
concepts and interpret the relevance of quantum physics to explain physical phenomena.

To be able to address specific problems in science and technology of materials of industrial interest due to their
electrical, magnetic or superconducting properties.

To know the phenomenology and theories of magnetism of the atom and solids from a microscopic point of view.

To know the phenomena related to superconductivity and the semiphenomenological and quantum-mechanical
theories governing this phenomenon.

To know the relevance of surface effects in relation to the magnetic, dielectric and superconducting properties of
nanostructured materials.

Dielectric phenomena based on the microscopic structure of matter.

The Solid State Physics Il subject is a fundamental element for the consolidation of their learning of the concepts and
tools provided by quantum mechanics. It prepares students for their professional career in the field of research or other
professional fields of new materials or theories related to them.

3. Syllabus

Topic |: Dielectrics and ferroelectrics: macroscopic description. Microscopic theory: polarizability. Ferroelectricity
Theory of phase transitions.

Topic Il: Diamagnetism and paramagnetism: localized and free electrons. Classical and quantum theories.

Topic lll: Ferromagnetism: long-range order. Exchange interaction. Mean field theory. Magnetism of metals and
insulators. Antiferro and ferrimagnetism. Magnetic domains.

Topic IV: Superconductivity: Meissner effect. Superconducting gap. Classical and quantum theory. Vortex networks.
Andreev Reflection.

Topic V: Interphases and nanostructures: Crystallographic and electronic structure of surfaces, electronic structure and
and electron transport in 1D and 0D systems.

4. Academic activities

Lectures: they present to the student the basic theoretical contents to achieve the acquisition of the associated
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technical competences (CE1, CE2, CE3, CE4, CE5, CE6, CE10)

. Problem solving: allows the acquisition of technical competences from a practical point of view (CE1, CE2, CE3,
CES5, CE6, CE10)
. Practical laboratory demonstrations: allow the acquisition of knowledge of some relevant techniques in the

characterization of solids (CE7, CE8, CE9)

5. Assessment system

Passing the continuous evaluation activities

a) Completion of problems and questions on each of the topics of the subject throughout the teaching period. The average
grade for this activity will account for 20% of the final grade.

b) Carrying out practical laboratory demonstrations throughout the teaching period. Students must complete a written
questionnaire of the laboratory sessions conducted. The grade of these questionnaires constitutes 10% of the final grade.

¢) Result of the examination test, which shall constitute 70% of the overall result. The exam will consist of two parts, one of
theoretical questions, and another of problems. The result of the exam will be 60% of the grade of the theoretical part and
40% of the exercises.

The student will be able to obtain 100% of the final grade of the subject through activities a, b, c.

Passing the subject by means of a single global test
The evaluation will be obtained directly from a written examination test.

6. Sustainable Development Goals

4 - Quality Education
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