Numerical Analysis Seminar in 5SS 2009 on
"Numerical Methods in Quantum Molecular
Dynamics”

Topics

(roman numbers refer to sections in [6])

1) Introduction: Quantum vs. Classical Dynamics (I)

Model Reduction

2) The Dirac-Frenkel Time-Dependent Variational Principle and Quasi-Optimality
of Variational Approximations (II.1 and I1.6)

3) Adiabatic / BornOppenheimer Approximation (II.2)
4) Self-Consistent Field Methods (I1.3)
5) Parametrized Wave Functions and Mixed Models (I1.4 and I1.5)

Numerical Methods

6) Space Discretization by Spectral Methods: Hermite (II1.1.1 and II1.1.2
with implementations and examples)

7) Space Discretization by Spectral Methods: Fourier (II1.1.3 and I11.1.4
with implementations and examples)

8) Polynomial Approximations to the Matrix Exponential: (I11.2.2 and [4,
3, 7] with implementation and examples)



9) Splitting and Composition Methods (I11.3)

10) Integrators for Time-Dependent Hamiltonians (I11.4 and [5, 1])

12) Variational Splitting (IV.2 and 1V.3)

)
)
11) Variational Space Discretization (IV.1)
)
)

13) Variational Splitting for Gaussian Wave Packets (IV.4 and [2] and imple-
mentation)
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