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Introduction

The electron theory of solid is capable of explaining the 
optical, magnetic, thermal, as well as the electrical 

properties of Materials.
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Magnetic Property:- 

electric generator, 
magnetic lens, 

motor, 
loudspeakers, 
transformers, 

tape recorder tape, 
magnetic disk
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Optical Property:- 

Laser
optical communication

window
lens

optical coating
solar collector

reflector
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Thermal Property:- 

refrigeneration
heating device

heat dissipation in LED
heat shield for spacecraft
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Electric Property:- 

conductor
insulator

semiconductor
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Electron Theory

- Continuum theory:  macroscopic observation

- Classical electron theory:  electron drifts through 
lattice atoms (Drude model, Newtonian Mechanics)

refinement

further refinement

- Quantum theory:  Newtonian mechanics does 
not work in atom scale (~ lack vivid visulization 

of phenomena)
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Required priori knowledge
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