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A five atom linear chain is introduced by defining a periodic potential with two infinite walls at x=0 and x=L. The ground state energy is found and its function  plotted.

The energy is to be compared with the ground state energy of an infinite wall  box  with L= 5*tau   ,( tau=2.) with V0=0.
The first five states are calculated from

En =(1/2) (π/L) * n2  .

k,ebox=     0.314E+00     0.493E-01

 k,ebox=     0.628E+00     0.197E+00

 k,ebox=     0.942E+00     0.444E+00

 k,ebox=     0.126E+01     0.790E+00

 k,ebox=     0.157E+01     0.123E+01

 k,ebox=     0.188E+01     0.178E+01

c Schrodinger solution of the Kronig Penney  periodic potential

c ref. Solid State Theory, Mendel Sachs, p.194

      real k0

      data natoms,tau ,v0,niter/5 ,2. ,0.2,1/

      data xi/0./

      ebox(an)=.5*(an*k0)**2

      pi=2.*asin(1.0)

      xf=float(natoms)*tau

      dx=tau/500.

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

      k0=pi/xf

      ei=0.406

      ef=.45

      e=ei

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

      kp=int(float(nstep)/70.)

      kount=kp

      print*,'dx,nstep=',dx,nstep

      do 50 n=1,6

      ak=float(n)*k0

      print 130, ak,ebox(float(n))

50    continue

      print*,'   '

      do 20 it=1,niter

      psi0=0.

      psi1=psi0+dx

      if(niter.eq.1)print 120 ,xi,psi0/3. ,potential(xi,v0,tau)

      do 10 i=2,nstep

      x=xi+dx*float(i)

      v= potential(x,v0,tau)

      ax= -2.*(e-v)*psi1

      psi2=2.*psi1-psi0+dx**2*ax

      if(niter.eq.1)then

      if(i.eq.kount)then

      print 120 ,x,psi2/3.,potential(x,v0,tau)

      kount=kount+kp

      endif

      endif

      psi0=psi1

      psi1=psi2

10    continue

      if(niter.eq.1)print 120 ,x,psi2/3.,potential(x,v0,tau)

      print 100 ,e,psi2

      e=e+de

20    continue

      print*,'  '

100   format(2x,'e,psif=',2(4x,e11.4) )

120   format(2x,'x,psi,pot =',3(4x,e10.3) )

130   format(1x,'k,ebox=',2(4x,e10.3))

      stop

      end

      function potential(t,v0,tau)

      if(t.le.tau)u=t

      if(t.gt.tau)then

      n=int(t/tau)

      tprime=t-float(n)*tau

      u=tprime

      goto 10

      endif

10    if(u.le.tau/2.)potential= +v0

      if(u.le.tau.and.u.gt.tau/2.)potential= 0.

      return

      end

ψ(x)  is not normalized and scaled down to plot it alongside with V(x).
[image: image2.emf]E= 4.93E-2 , V=0
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