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Reference:

1.Theoretical Physics , A. S. Kompaneyets , part IV , Statistical Physics
(Fortran code given below)
Within the Thomas- Fermi model, the total kinetic energy of the electrons is given in atomic units by 

Ekin= (12/5)( 2/(9π2 )1/3  Z 7/3 ∫ ( ψ5/2/ x1/2 ) dx                         .      (1)

Z is the atomic number , ψ is the screening function that appears multipliying the potential    (Z/r ) ψ   , x is a non dimensional variable related to radial distance r by    r =.885 x Z-1/3 .
ψ   satisfies the Thomas-Fermi equation

      d2 ψ/dx2 = ψ3./2 / x1/2                                                              (2)

with boundary conditions ψ(0)=1  , ψ( ∞ ) =0.
Equation (1) provides an estimate of the total energy since by the virial theorem    Etotal = - Ekin .
 The code given below solves both eq.(2) and the integral in eq.(1).
Equation (1) becomes  Ekin =0.7715 Z7/3 .
Therefore the total energy is 
Etotal = - 0.7715 Z7/3   
The total energy is plotted in a natural log scale vs Z , and compared with the Hartree- Fock energies.
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The results are

  x,y,radprob=     0.000E+00     0.100E+01     0.000E+00

  x,y,radprob=     0.160E+00     0.826E+00     0.270E-01

  x,y,radprob=     0.320E+00     0.708E+00     0.303E-01

  x,y,radprob=     0.480E+00     0.617E+00     0.302E-01

  x,y,radprob=     0.640E+00     0.544E+00     0.289E-01

  x,y,radprob=     0.800E+00     0.485E+00     0.271E-01

  x,y,radprob=     0.960E+00     0.435E+00     0.253E-01

  x,y,radprob=     0.112E+01     0.393E+00     0.234E-01

  x,y,radprob=     0.128E+01     0.357E+00     0.217E-01

  x,y,radprob=     0.144E+01     0.325E+00     0.200E-01

  x,y,radprob=     0.160E+01     0.298E+00     0.185E-01

  x,y,radprob=     0.176E+01     0.274E+00     0.171E-01

  x,y,radprob=     0.192E+01     0.252E+00     0.158E-01

  x,y,radprob=     0.208E+01     0.233E+00     0.146E-01

  x,y,radprob=     0.224E+01     0.216E+00     0.135E-01

  x,y,radprob=     0.240E+01     0.201E+00     0.125E-01

  x,y,radprob=     0.256E+01     0.187E+00     0.117E-01

  x,y,radprob=     0.272E+01     0.175E+00     0.108E-01

  x,y,radprob=     0.288E+01     0.163E+00     0.101E-01

  x,y,radprob=     0.304E+01     0.153E+00     0.938E-02

  x,y,radprob=     0.320E+01     0.144E+00     0.875E-02

  x,y,radprob=     0.336E+01     0.135E+00     0.816E-02

  x,y,radprob=     0.352E+01     0.127E+00     0.762E-02

  x,y,radprob=     0.368E+01     0.120E+00     0.712E-02

  x,y,radprob=     0.384E+01     0.113E+00     0.666E-02

  x,y,radprob=     0.400E+01     0.106E+00     0.623E-02

  x,y,radprob=     0.416E+01     0.100E+00     0.584E-02

  x,y,radprob=     0.432E+01     0.950E-01     0.547E-02

  x,y,radprob=     0.448E+01     0.899E-01     0.512E-02

  x,y,radprob=     0.464E+01     0.851E-01     0.480E-02

  x,y,radprob=     0.480E+01     0.805E-01     0.450E-02

  x,y,radprob=     0.496E+01     0.763E-01     0.422E-02

  x,y,radprob=     0.512E+01     0.723E-01     0.395E-02

  x,y,radprob=     0.528E+01     0.685E-01     0.371E-02

  x,y,radprob=     0.544E+01     0.650E-01     0.347E-02

  x,y,radprob=     0.560E+01     0.616E-01     0.325E-02

  x,y,radprob=     0.576E+01     0.583E-01     0.304E-02

  x,y,radprob=     0.592E+01     0.553E-01     0.284E-02

  x,y,radprob=     0.608E+01     0.523E-01     0.265E-02

  x,y,radprob=     0.624E+01     0.495E-01     0.247E-02

  x,y,radprob=     0.640E+01     0.468E-01     0.230E-02

  x,y,radprob=     0.656E+01     0.442E-01     0.214E-02

  x,y,radprob=     0.672E+01     0.417E-01     0.198E-02

  x,y,radprob=     0.688E+01     0.393E-01     0.183E-02

  x,y,radprob=     0.704E+01     0.369E-01     0.169E-02

  x,y,radprob=     0.720E+01     0.346E-01     0.155E-02

  x,y,radprob=     0.736E+01     0.324E-01     0.142E-02

  x,y,radprob=     0.752E+01     0.302E-01     0.130E-02

  x,y,radprob=     0.768E+01     0.281E-01     0.117E-02

  x,y,radprob=     0.784E+01     0.261E-01     0.106E-02

  x,y,radprob=     0.800E+01     0.240E-01     0.946E-03

  x,y,radprob=     0.816E+01     0.220E-01     0.839E-03

  x,y,radprob=     0.832E+01     0.201E-01     0.736E-03

  x,y,radprob=     0.848E+01     0.181E-01     0.638E-03

  x,y,radprob=     0.864E+01     0.162E-01     0.544E-03

  x,y,radprob=     0.880E+01     0.143E-01     0.455E-03

  x,y,radprob=     0.896E+01     0.124E-01     0.371E-03

  x,y,radprob=     0.912E+01     0.105E-01     0.292E-03

  x,y,radprob=     0.928E+01     0.864E-02     0.220E-03

  x,y,radprob=     0.944E+01     0.678E-02     0.154E-03

  x,y,radprob=     0.960E+01     0.492E-02     0.961E-04

  x,y,radprob=     0.976E+01     0.306E-02     0.476E-04

  x,y,radprob=     0.992E+01     0.121E-02     0.119E-04

  x,y,radprob=     0.100E+02     0.283E-03     0.135E-05

ekin=  0.771525741

FORTRAN code
c Thomas -fermi kinetic energy calculation

c the boundary conditions are y(0.)=1., y(10.)=0. , the first derivatve

c has to be guessed

      data x0,xf,nstep,niter /0.,10.,1000,1/

      f(x,y)=(1./sqrt(x))*y**(1.5)

      radprob(x,y)=(2.**1.5*sqrt(.885)/(3.*pi**2))*sqrt(x)*y**(1.5)

      pi=2.*asin(1.)

      dx=(xf-x0)/float(nstep)

      p1= -0.14429922E+01

      p2= -0.14430170E+01

      dprime=(p2-p1)/float(niter)

      dydxi=p1

      do 30 it=1,niter

      y0=1.

      y1=y0+dx*dydxi

      kp=int(float(nstep)/60.)

      kount=kp

      print 200, x0,y0,radprob(x0,y0)

      ekin=sqrt(dx)*y1**(1.5)*(y1-y0)

      do 20 i=2,nstep

      x=x0+dx*float(i)

      y2=2.*y1-y0 + dx**2*f(x-dx,y1)

      ekin=ekin+sqrt(x)*y2**(1.5)*(y2-y1)

      if(i.eq.kount)then

      print 200, x,y2,radprob(x,y2)

      kount=kount+kp

      endif

      if(y2.lt.0.)then

      print*,'x, dydx,negative y =',x,dydxi,y2

      goto 60

      endif

      y0=y1

      y1=y2

20    continue

      print 200, x,y2,radprob(x,y2)

      ekin=-3.38*ekin

      print*,'ekin=',ekin

60    dydxi=dydxi+dprime

30    continue

100   format(2x,'dxdy,x,yf=',e15.8,2x,2(3x,e10.3))

200   format(2x,'x,y,radprob=',3(4x,e10.3))

      stop

      end

