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A simulation of hydrogen atom with Language PLAIN
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There are many physical problems of distributed systems described by
partial differential equations. Partial differential equations represent
physical phenomena that change every moment by interacting with nearest
neighbors. Most of these equations can only be solved numerically.

Schrddinger equation that describes the probability of an electron of a
hydrogen atom is also one of the time marching physical phenomena; the
electron can be regarded as distributed over space and time. Usually the
Schrddinger equation is transformed into time-independent one, and results in
the eigenvalue problem. In this paper, the method is presented by which the
time-dependent Schrodinger equation of the hydrogen atom is solved as a
problem of distributed system by using the language PLAIN on the parallel
computer PAX and the eigenvalue is found by Fourier transformation of the

time-dependent wave function.
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node([16,12,12];

float f_r,f_i,fnu_r,fnu_i;
float df_r,df_i,dfnu_r,dfnu_i;
float al[4];

int  b(4];

nain(5
{

int il;
initialize(Q);

for(il=0; il<n; il++) {
detect();
runge();
}
}

runge()
{

int g;
df_r=0.0; df_i=0.0;

for(g=0; a<4; gq++) {
fnu_r=f_r+dfnu_r*a{q];
fnu_i=f_i+dfnu_i*a[q];

dfnu_r=-dt*(dd(fnu_i)/2+fnu_i/r);
dfnu_i= dt#(dd(fnu_r)/2+fnu_r/1);
if (fg==2) {

dfnu_r=0.0; dfnu_i=0.0;
}

df_r=df_r+dfnu_r/blql;
df _i=df_i+dfnu_i/blq];
}

f_r=f_r+df_r; f_i=f_i+df_i;

}

float dd(f)
float f;
{

return(

(£{1,0,0}-2%f+f {~1,0,0})/dx/dx
+(£{0,1,0}-2%f+£{0,-1,0}) /dy/dy
+(£{0,0,1}-2%f+f{0,0,-1})/dz/dz
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