Potential of a spherical uniform charge distribution
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A FORTRAN code is used to integrate 
                         Φ (rp ) = k ∫ ρ ( r ) dV/ │( rp –r) │    . (1)
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c  gravitational potential of sphere

      real kc

      data kc ,rsphere/9.e9,2./

      data nstep/12/

      equivalence (yi,xi),(yf,xf),(zi,xi),(zf,xf),(dx,dy,dz)

      data yp,zp/0.,0./

      rho=1.e-9

      pi=2.*asin(1.)

      xi=-rsphere

      xf=rsphere

      dx=(xf-xi)/float(nstep)

      dv=dx*dy*dz

      xp=rsphere

      do 20 ixp=1,14

      phiteor=+(kc*(4*pi/3)*rsphere**3)*rho/sqrt(xp**2+yp**2+zp*2)

      sum=0.

      do 10 i=1,nstep

      x=xi+dx*float(i)

      do 10 j=1,nstep

      y=yi+dy*float(j)

      do 10 k=1,nstep

      z=zi+dz*float(k)

      r1=sqrt((x-dx/2.)**2 +(y-dy/2.)**2 +(z-dz/2.)**2 )

      if(r1.lt.rsphere)then

      r1p= sqrt((xp-(x-dx/2.))**2+(yp-(y-dy/2.))**2 +(zp-(z-dz/2.))**2 )

      sum=sum+kc*rho*dv/r1p

      endif

10    continue

      print 100,xp,yp,zp,sum ,phiteor

      xp=xp+1.

20    continue

100   format('xp,yp,zp,num,phi=',5(2x,e10.3))

      stop

      end
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