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c one dimensional lithium with repulsive potential Vee(x1,x2,b)
      vee(x1,x2,b)=1./sqrt((x1-x2)**2+ (1./b)**2)

      psi1(x)=sqrt(4.*alfa**3)*x*exp(-alfa*x)

      psi2(x)=sqrt(alfa**3/2.)*(x*(1.-alfa*x/2.))*exp(-alfa*x/2.)

      pi=2.*asin(1.)

      z=3.

      f1s=2.

      f2s=1.

      alfa=z+.3

      coefb=1.5

      do 20 ialfa=1,13

      b=coefb*alfa

      x1f=7.5

      nstep=1000

      dx=x1f/float(nstep)

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

      sm1s1s=0.

      sm1s2s=0.

      sm2s2s=0.

      do 10 i=1,nstep

      x1=dx*float(i)

      do 10 j=1,nstep

      x2=dx*float(j)

      sm1s1s=sm1s1s+psi1(x1)**2*psi1(x2)**2*vee(x1,x2,coefb)

      sm1s2s=sm1s2s+psi1(x1)**2*psi2(x2)**2*vee(x1,x2,coefb)

      sm2s2s=sm2s2s+psi2(x1)**2*psi2(x2)**2*vee(x1,x2,coefb)

10    continue

      v1s1s=sm1s1s*dx**2

      v1s2s=sm1s2s*dx**2

      v2s2s=sm2s2s*dx**2

      e01s=alfa**2/2.-Z*alfa

      e02s=alfa**2/8.-z*alfa/4.

      et=f1s*e01s + f2s*e02s + v1s1s + f1s*f2s*v1s2s +0.*v2s2s

c      evar=-(z-5./16.)**2

c      perc=abs((evar-et)/evar)*100.

c      print*,'vrep=',vrep

      print 100,alfa,et

      alfa=alfa-.1

20    continue

      Print*,'  '

      call plot(dx,alfa,nstep,kprint)

100   format(1x,'alfa,et=',2(2x,e11.4))

      stop

      end

      subroutine plot(dx,alfa,nstep,kprint)

      psi1(x)=sqrt(4.*alfa**3)*x*exp(-alfa*x)

      psi2(x)=sqrt(alfa**3/2.)*(x*(1.-alfa*x/2.))*exp(-alfa*x/2.)

      print 100, 0.,psi1(0.),psi2(0.)

      do 10 i=1,nstep,kprint

      x=dx*float(i)

      print 100 ,x,psi1(x),psi2(x)

10    continue

100   format(1x,'x,psi1,psi2=',3(4x,e11.4))

      return

      end

The Hartree Fock energy value of 1s^2 2s^1 is  -7.43 au 
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  Here α is varied and the value of b has been conveniently chosen to be 1.5.
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