#simulation of 2D diffusion   (Juli 07,tlaepple@awi-bremerhaven.de)

#two simplifications: deltaT is hardcoded to one

#the reflection on the boundaries is simplified... if a particle gets out of the boundaries, the direction gets

#reversed

NX<-100    #horizontal and vertical resolution

NY<-100

vmax<-0.0 #maximal velocity of initial velocity distribution

beta<-0.1    #strength of friction term

K<-0.2    #strength of random term

N<-1000 #number of particles

v.particles<-matrix(1,2,N)       #matrix 2xN, v of particles[1,] are the X, particles[2,] the Y coordinates

particles<-matrix(1,3,N)         #matrix 2xN, particles[1,] are the X, particles[2,] the Y coordinates, particles[3,] the color

v.particles[1,]<-runif(NX,-vmax,vmax)   #initalize the system with uniform distributed velocities

v.particles[2,]<-runif(NX,-vmax,vmax)

particles[1,1:500]<-30  #half of the particles start at point 30/30 

particles[2,1:500]<-30

particles[3,1:500]<-1     #and has the color 1

particles[1,500:1000]<-70  #the other half at point 70/70 and has the color 100

particles[2,500:1000]<-70

particles[3,500:1000]<-100

T<-2000                 #number of timesteps to run

for (i in 1:T)

{


v.particles[1,]<-v.particles[1,]-v.particles[1,]*beta+K*rnorm(N)   #DGL for velocity


v.particles[2,]<-v.particles[2,]-v.particles[2,]*beta+K*rnorm(N)


particles[1,]<-particles[1,]+v.particles[1,]  #brownian motion for each particle


particles[2,]<-particles[2,]+v.particles[2,]


#rough implementation of the reflection and boundaries...


#is not exact and therefore loses some particles


index.collisionX<-((particles[1,]>NX) | (particles[1,]<1))


v.particles[1,index.collisionX]<-(-1)*v.particles[1,index.collisionX]


index.collisionY<-((particles[2,]>NY) | (particles[2,]<1))


v.particles[2,index.collisionY]<-(-1)*v.particles[2,index.collisionY]


plot(particles[1,],xlim=c(1,NX),ylim=c(1,NY),particles[2,],col=particles[3,],type="p")


}

}

