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Using the FORTRAN code given below one obtains for Z=30, that the Dirac energy of a hydrogenic atom lies between -455.520  and – 455.515 au.  

ebohr ,edirac= -450. -455.524567

 e,g(large),f(small)=-0.45552493E+03    0.854E+00   -0.108E+00

 e,g(large),f(small)=-0.45551993E+03    0.303E-01   -0.177E+00

 e,g(large),f(small)=-0.45551492E+03   -0.128E+01   -0.288E+00

 e,g(large),f(small)=-0.45550992E+03   -0.221E+01   -0.365E+00

 e,g(large),f(small)=-0.45550491E+03   -0.331E+01   -0.458E+00

FORTRAN code

c Numerical solution to the Dirac equation where   (review 2 sep,2008)

c   G=large component, F=small component

c  see also www.geocities.com/serienumerica

c by Reinaldo Baretti Machin

c Depto de Fisica UPR-Humacao

c reibaretti2004@yahoo.com

c www.geocities.com/reibaretti2004

      dimension F(0:10000), G(0:10000)

      real kapa

      data z,c ,ie/30.,137.03599,40/

      v(x)=-z/x

      eminus(x)=erel-v(x)-c**2

      eplus(x)=erel-v(x)+c**2

      kapa=-1.

c      ei=-1.1*z**2/(2.)

      ei=-455.60

      ef=-455.40

c      ef=-.9*z**2/(2.)

      de=(ef-ei)/float(ie)

      e=ei

      nx=8000

      print*,'ebohr ,edirac=',-.5*z**2, c**2*(sqrt(1.-(z/c)**2)-1.)

      print*,' '

      do 40 it=1,ie

      xf=-4.5*z/e

      dx=xf/float(nx)

      erel=e+c**2

      f(0)=0.

      g(0)=0.

      g(1)=1.

      f(1)=(Z/(2.*c))*g(1)

      do 10 i=2,nx

      x=dx*float(i)

      g(i)=g(i-1)+dx*(-kapa*g(i-1)/(x-dx)+(1./c)*eplus(x-dx)*f(i-1))

      f(i)=f(i-1)+dx*(kapa*f(i-1)/(x-dx)-(1./c)*eminus(x-dx)*g(i-1))

10    continue

      print 100,e,g(nx),f(nx)

      e=e+de

40    continue

100   format(1x,'e,g(large),f(small)=',e15.8,2(3x,e10.3))

      stop

      end

