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OUTLINE

•  Complements in MD
•  Thermostats and barostats
•  bibliography

NOTES ON INTEGRATORS
Frenkel & Smit Understanding Molecular Simulations 4.2,
Schiller2008

An interesting course David Ceperley from which we shall 
present a few slides, as such.
https://courses.physics.illinois.edu/phys466/fa2018/ 

Elegant lectures by Michiel Sprik
Introduction to molecular dynamics methods
(see Binder_Ciccotti1996.pdf)



Elegant,rigorous and compact lectures by Michiel Sprik 
Introduction to molecular dynamics methods 

Chap.3 in “Montecarlo and Molecular Dynamics of Condensed Matter Systems (K. 
Binder and G. Ciccotti Eds.)SIF, Bologna, 1996) 

•  Basic Molecular Dynamics (Newton’s equations of motion, Criteria for time 
iteration in MD, Verlet algorithm)

•  Dynamics in Phase Space (Hamiltonian dynamics, Liouville operators, 
Factorization of phase space propagators)

•  MD under Constant Pressure and Temperature (Equilibrium statistical 
mechanics, Instantaneous temperature and pressure, [kinetic temperature, instantaneous 
virial pressure], Constant pressure MD [Andersen’s algorithm], Constant temperature 
MD [Nosé-Hoover dynamics]

•  Multiple Time Scales (Constraint dynamics[Ciccotti-Ryckaert,1987], Multiple time 
steps[Tuckerman, Martyna and Berne 1992])

•  Long Range Interactions (Dielectrics, reaction field method, Ewald summation, 
Polarization fluctuations and dielectrics)

•  Free Energy and Rare Events (potential of mean force and reversible work, [this is 
still an active field])



THE OPERATOR ORIGIN OF VELOCITY VERLET









Velocity Verlet from 
operator factorization







Richard  LeSar;   Introduction to computational materials science: fundamentals to applications























https://carnevalelab.org/toolsmethods.html 



A note on Temperature Echo

J. Chem. Phys. 132, 114901 (2010); https://doi.org/
10.1063/1.3353952

Dendrimers, proteins


