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PHY 742 Quantum Mechanics II
1-1:50 AM  MWF  Olin 103

Plan for Lecture 18

Path integral approach to quantum analysis
Ref:  Chapter 11C of Professor Carlson’s text

1. Some background/motivation
2. Review of classical action
3. Quantum action for a free particle
4. Path integral vs Schrödinger formulation of QM
5. Examples

Topics for Quantum Mechanics II
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Single particle analysis
Single particle interacting with electromagnetic fields – EC Chap. 9
Scattering of a particle from a spherical potential – EC Chap. 14
More time independent perturbation methods – EC  Chap. 12, 13
Single electron states of a multi-well potential molecules and solids – EC Chap. 2,6
Time dependent perturbation methods – EC  Chap. 15
Relativistic effects and the Dirac Equation – EC Chap. 16
Path integral formalism (Feynman) – EC Chap. 11.C

Multiple particle analysis
Quantization of the electromagnetic fields – EC Chap.  17
Photons and atoms – EC Chap. 18
Multi particle systems;  Bose and Fermi particles – EC Chap. 10
Multi electron atoms and materials

Hartree-Fock approximation
Density functional approximation
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Dover reprinted version of classic text.
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From: https://www.britannica.com/biography/Richard-Feynman

Undergraduate project – Feynman-Hellman theorem
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Ph. D. Thesis of R. P. Feynman –
“Principle of least action in Quantum Mechanics”,   Princeton 1942.
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Feynman’s idea 
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Digression – Recall the time evolution of a free quantum particle 
(See Chapter 11 B of your textbook)
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Application of Feynman’s path integral idea to the free particle in one dimension
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Application of Feynman’s path integral -- continued
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Application of Feynman’s path integral -- continued
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Application of Feynman’s path integral -- continued
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Application of Feynman’s path integral -- continued
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Application of Feynman’s path integral – continued
Reconciling the constants --
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How is the path integral formulation  related to the Schrödinger equation?
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How is the path integral formulation  related to the Schrödinger equation -- continued
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How is the path integral formulation  related to the Schrödinger equation -- continued
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How is the path integral formulation  related to the Schrödinger equation -- continued
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