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Materials Physics

ondensed matter physics

olid state — crystalline vs. amorphous; stron
ratomic/molecular interactions

state - no long range order; weak
ic/molecular interactions
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Bonding in Solids ‘

Static Structure of Crystals
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What is a solid?

+ A material that keeps its shape
— Can be deformed by stress

— Returns to original shape if it is not strained
too much
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— Solid structure is defined by the atoms
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Phenomena and Principles
in Materials Physics

Mechanical
— Structures Newton's Laws

- Strength
Thermal Maxwell’s Equations
— Heat capacity

- ;?at“:‘d“‘?:‘m Thermodynamics and
- Phase transitions <:> Statistical Mechanics
Electrical

— Insulators _
— Metals Quantum Mechanics

— Semiconductors — Schrodinger’'s Equation
— Superconductors — Pauli exclusion
Magnetic principle

— Ferromagnetism
Optical

- Reflection, refraction
— Colors

Order and Symmetry
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Atoms

An atom is a stable, electrically neutral unit of matter consisting of
eutrons, protons, and electrons held together by electromagneti
nd strong nuclear interactions.

central part of the an atom is its nucleus, containing n’s and

mic number, specifies the
f p’s and indicates the
ing element
ic mass number,
> and the total

1 A =100,000 fm
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Atomic Structure: Emission Spectra

cited electrons relax to lower
levels, photons are emitted of
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Atomic Structure

Nucleus

ic orbitals/electron shells:
y levels or energy states 1st shell = 2 electrons
ctrons can occupy n=1,Kshell
ergy levels are 2nd shell = 8 electrons
n =2, L shell
p_rinCiple \3rd shell = 18 electrons
[ n =3, M shell




