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N-body dynamics



2-Body dynamics
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Symplectic integrators

ṗ = �@H

@q

q̇ =
@H

@p

p : momentum

q : position

Conserves the symplectic two-form

Volume-preserving

Canonical transformation
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Verlet integration
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Gravitational potential

Electrostatic potential
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All Forces



Time scales





Microcanonical ensemble (NVE)

Canonical ensemble (NVT)

Isothermal–isobaric ensemble (NPT)

Adiabatic process

Exchange between potential and kinetic energy

Constant temperature 

Use thermostats to remove energy from the system

Constant temperature, pressure

Nosé-Hoover thermostat
Hamiltonian with an extra degree of freedom for heat bath

pV = nRT

Equation of state

Use barostats to keep pressure constant



Homework

Measure the convergence rate of FDM step09.py

The exact solution is available from BEM step02.py
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