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分子模型

Molecular systems:

In most cases the interaction part can be approximated by 

pair interactions:

One famous example is the Lennard-Jones potential
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Monte Carlo 模拟
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周期性边界条件

设想把模拟的盒子在所有方向
周期性排列，实际上计算的是
一个无穷大的系统。

相互作用能
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计算能量时的切断
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分子动力学模拟

Molecular dynamics simulations

MD method is essentially the integration of the equation of 

motion of the classical many-particle system in a period of 

time. The trajectories of the system in the phase space 

are thus obtained and averages of the trajectories give 

various physical properties. Since we work on real 

dynamics in MD simulations we can also study the  

dynamic properties of the system such as relaxation to 

equilibrium, transport etc.
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Periodic boundary condition(PBC)
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General procedure of MD  (NVE ensemble)

1.  Initialize;

2.  Start simulation and let the system reach 

equilibrium;

3.  Continue simulation and store results.
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Initialize:
1, Specify the number of particles and interaction;

2, Setup the simulation box;

3, Specify the total energy of the system;

4, Assign position and momenta of each particle.

a,  In many cases we assign particles in a FCC lattice,
If we use cubic unit cell and cube BOX then the number of particles per 

unit cell is 4, and the total numbers of particles are  4M3, M=1,2,3, . That 

is we may simulate systems with total number of particles N=108, 256, 500, 

864, . 

b, The velocities of particles are draw from a Maxwell  

distribution with the specified temperature. 
This is accomplished by drawing the three components of the velocity 

from the Gaussian distribution.
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Generate random numbers for a given 

distribution
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1, the kinetic energy

2, the potential energy 

3, the virial 
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一些成熟的MD程序库：

Lammps： http://lammps.sandia.gov/

Gromacs： http://www.gromacs.org/

Ccp5:        http://www.ccp5.ac.uk/

常用计算程序： http://netlib.org/

http://lammps.sandia.gov/
http://www.gromacs.org/
http://www.ccp5.ac.uk/
http://netlib.org/

