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Symmetries in Classical and 
Quantum Physics

� Symmetries in Classical Physics 

- Conservation of Energy

- Conservation of Momentum

- Conservation of Angular Momentum.

� Symmetries in quantum mechanics.

� Example of symmetry in particle physics

- Isospin in strong interactions
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Lagrange Equations in Classical Mechanics
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Conservation Laws in Classical Mechanics:
Energy and Momentum Conservation
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Conservation Laws in Classical Mechanics
Angular Momentum Conservation
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Symmetries in Quantum Mechanics: 
Rotations
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States and Operators under Rotation
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Addition of Angular Momenta I
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Addition of Angular Momenta II
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Addition of Angular Momenta III
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Isotopic Spin in Strong Interactions I

|π0p>
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Isotopic Spin II

|π+p>

|π+n>
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Isotopic Spin III
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Isotopic Spin IV: Experimental 
Evidence

Taken from C. Quigg’s paper: hep-ex/0204104


