SQUARE WELL POTENTIALS
by Reinaldo Baretti Machín 

www.geocities.com/serienumerica
www.geocities.com/reibaretti2004
reibaretti2004@yahoo.com
The potential is given by 

V(x)= V0           when x < -a/2  and x > +a/2

V(x)= 0            when       -a/2    < x < a/2
c  square well potential see Eisberg p. 244

      dimension psi(0:5000),psinf(100),energy(50)

      equivalence (dx,h)

      g(u,i)=(e-v(vcero,u))*psi(i)

      vcero=32.

      e=1.2

      efinal=32.

      nstep=1000

      niter=50

      de=(efinal-e)/float(niter)

      do 110 iter=1,niter

c xlim should go beyond the classical turning point where e=V(x)

      xlim=1.3

      dx=xlim/float(nstep)

c initial conditions even functions psi(0)=0., psi(1)=psi(0),psi'(0)=1.

c odd function psi(0)=0.  psi(1)=h

      psi(0)=1.

      psi(1)=1.

      do 100 i=2,nstep

      x=dx*float(i)

      psi(i)=-2.*h**2*g(x-dx,i-1)+2.*psi(i-1)-psi(i-2)

c      print*,'psi(i)=',psi(i)

100   continue

      energy(iter)=e

      psinf(iter)=psi(nstep)

       e=e + de

110   continue

      print*,'e1,e2=', .098*vcero,0.81*vcero

      do 20 i=1,niter

      print 120,energy(i),psinf(i)

20    continue

120   format(3x,'energy, psifin=',2(4x,e11.4))

      stop

      end

      function v(vcero,x)

      if(x.le.0.5)v=0.

      if(x.gt.0.5)v=vcero

      return

      end
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