
FDITE219 Numerical Analysis of Time-Dependent Quantum Systems 

 

Description: 

The course explores the numerical analysis of time-dependent nonrelativistic quantum 

dynamics, focusing on solving the Schrödinger equation, diagonalization and integration 

techniques, and the representation of multipartite systems. 

 

Topics: 

Fundamentals of the time-dependent Schrödinger equation (TDSE): norm preservation, time-

evolution operator 

TDSE expansion in a given basis, dynamics as an initial-value problem for coupled differential 

equations.  

Closed quantum systems: formulation via diagonalization of a time-independent Hamiltonian; 

numerical diagonalization techniques.  

General cases including time-dependent excitation: numerical integration of the TDSE in basis 

representation; commonly used integration schemes, trade-offs between accuracy and 

runtime, adaptive step sizing.  

Multipartite quantum systems: representation of tensor product spaces.  

Examples include two-level systems in classical time-dependent fields, spatial dynamics as 

partial differential equations with corresponding numerical methods, and treatment of the 

excited, ionizing hydrogen atom.  

Outlook: basic concepts of density functional theory.  
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