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How Electrons Move in Solids and its Consequences
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Calculus level differential equations ~ General Physics
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This is a brief introduction to Condensed Matter Physics by using some simple Quantum
Mechanical concepts.To prepare the stage we quickly review the Schrodinger Equation and the
concept of Identical Particles. Then the first application is to understand the properties of Free
Electron Gas which is a simple model for metal. Then gradually we discuss the band structure which
is the foundation of for describing Insulators, Conductors and Semiconductor.
A brief description of Magnetism will be treated and if time permitted then we will give a brief
discussion of Superconductors.
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1 35 A Quick Look at Schrodinger Equation
2 35 Free Electron Gas
3 35 Bloch’s Theorem and Band Structure
4 35 Magnetic Properties of Matter
5 35 Superconductor
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(1) Understand why there are Conductor and Insulator.

(2) Realizing the Origin of Magnetism

(3) Appreciate the Importance of Phase in Superconductor
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The importance is as shown in the Course Aims and Summary.
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