Schrodinger’s equation for a particle in a box.
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Solution of  d2 Ψ/dx2 = - (2mE/h’2) Ψ with BC Ψ(0)= Ψ(L)= 0, 

d Ψ(0)/dx = 1.

The finite difference solution is,

Ψ ( xn )   = 2 Ψ( xn-1 ) - Ψ (xn-2)  - ∆x2 k2 Ψ(xn-1)      . (1)
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c Schrodinger eq. particle in a box  april, 27, 2009

      real k,ki,kf, L ,m

      data L ,nstep,nk/1.,1000,60/

      data hbar,m /1.,1./

      pi=2.*asin(1.)

      ki=0.

      kf=3.*sqrt(4.*pi**2/L**2)

      dk=(kf-ki)/float(nk)

      k=ki

      dx=L/float(nstep)

      do 10 ik=0,nk

      k=ki+dk*float(ik)

      psi0=0.

      psi1=dx

      do 20 i=2,nstep

      x=dx*float(i)

      psi2=2.*psi1-psi0-dx**2*k**2*psi1

      psi0=psi1

      psi1=psi2

      e=(hbar*k)**2/(2.*m)

20    continue

      print 100,e,psi2/abs(psi2)

      k=k+dk

10    continue

100   format('e,sign(psi(x=L))=',2(3x,e10.3))

      stop

      end
