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Wave function formulation - I

• Systems are described in terms of (complex) 
wave functions

• Born rule (heuristic)

• Observables are represented by operators
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(*) Picture from wikipedia.
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Wave function formulation - II

• Time-dependent Schrödinger equation

• Time-independent Schrödinger equation
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Other formalisms

• Heisenberg – Density matrix

• Keldysh – Non-equilibrium Green functions

• Feynman – Path integrals

• Wigner – quasi-distribution functions

• Husimi – positive definite functions

• Etc.





Phase space formulation - I

• Time-dependent Wigner equation

• Time-independent Wigner equation

);();(*);( pxfEpxfpxH WW ⋅=



Phase space formulation - II

• Quasi-distributions

* Figs. taken from Schwaha et al., MCMA (2013) and Wikipedia.



Phase space formulation - III

* Fig. taken from Leibfried et al., Physics Today, (1998).



Wigner-Weyl transform



Advantages

• Full-Quantum approach

• Time dependent

• Intuitive formalism

• Inclusion of inelastic effects 

(phonon scattering)

• General boundary conditions

Fig. from wikipedia.

• Monte Carlo techniques exist


