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For the one dimensional box of unit length ( L=1.) ,the eigenvalues 

are given by  E = (  π2 /2) n2  , ( n= 1,2,3…).
The energy eigenvalues are read off the graph.They correspond to the values of E where Psi(x=L) is zero.


[image: image1] The first three eigenvalues are E ≈ 4.93, 19.7 , 44.4. Compare them with those of the   semi infinte well.

[image: image2.emf]Semi infinite well Psi(inf) vs 
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Semi infinite well.  U(x) = 50 for x ≥ L .
The first three eigenvalues are E ≈ 4.17, 16.7 , 35.7. 

FORTRAN CODE

c  Infinite well     Length=1.

      equivalence (dx,h)

      dimension psi(0:10000) ,psinf(300),energy(300)

      real mass

      g(x,i)=-2.*(e- v(x,vcero,rcero))*psi(i)

      al=0.

      einitial=.1

      efinal=50.

      rcero=1.

      vcero=0.

      niter=80

      nstep=1000

      e=einitial

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

      xlim=1.*rcero

      dx=xlim/float(nstep)

      do 110 iter=1,niter

      psi(0)=0.

      psi(1)=psi(0)+dx

      do 100 i=2,nstep

      x=dx*float(i)

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

100   continue

      energy(iter)=e

      psinf(iter)=psi(nstep)

      e=e + de

110   continue

      do 20 i=1,niter

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

20    continue

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

      print*,'  '

c      call  plotwave(psi,nstep,60,dx)

      stop

      end

      function v(u,vcero,rcero)

      v=0.

      if(u.ge.rcero)v=1.E6

      return

      end

      subroutine plotwave(psi,nstep,ns,dx)

      dimension psi(0:5000)

      do 10 i=0,nstep,ns

      x=dx*float(i)

      print 100 , x, psi(i)

10    continue

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

      return

      end

Infinite well


Psi (x=L) vs E
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