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By introducing an attractive  Dirac delta function potential of strength –η  in the Kronig Penney model , the following implicit relation between the energy e and the wave vector k is obtained.
cos(k*z0) =cos(sqrt(2.*e)*z0) + sqrt( η**2/(2.*e))*sin(sqrt(2.*e)*z0)  (1)
                 ≡ g(e)          

We plot  cos(k*z0)  and  g ( e) vs e  , se figure 1.The allowed values of the energy for an electron are those when the equality (1) is satisfied , i.e. when 

  -1 ≤ g(e) ≤ 1 .

Figure 2 shows the energy bands with the gap = 2η .

The Fortran code is given below.   
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Figure 1.
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  η=1       and V(x) = - η δ (z- n z0)   
Notice that the energy band gaps are = 2 η= 2.

 FORTRAN code 
c bands in kronig penney delta function potential

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

      real k ,kf

      data z0, eta /1.,1./

      fcos(k)= cos(k*z0)

      fright(e)=cos(sqrt(2.*e)*z0) + sqrt(eta**2/(2.*e))*

     & sin(sqrt(2.*e)*z0)

      pi=2.*asin(1.)

      kf=pi/z0

      nstep=120

      ei=0.

      ef=30.

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

c      print 100 ,0.,fright(0.+1.e-4)

      do 10 i=0,nstep

      e=ei+1.e-4+ de*float(i)

c     if(abs(fright(e)).le.1.)then

      k=(1./z0)*acos(fright(e))

      print 100 , e ,fright(e),cos(k*z0)

c      print 120 ,k ,e

c      endif

10    continue

100   format(1x,'e,fright(e),cos(k*z0)=',3(4x,e10.3))

120   format(2x,'k,e=',2(4x,e10.3))

      stop

      end

