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The time dependent Schrodinger equation for one spatial dimension is of the form
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We provide a complex FORTRAN algorithm to deal with complex wave functions pertinent to the solutions of eq(1).

The problem is posed in the following form. At time t=0 the shape of the original function  Ψ(x,t=0) =  u(x) is given analytically.

If the potential U is independent of time, as implied in eq(1), the energy is obtained   from the expectation value ,
          E   =            <  u / H / u >/ <u /u >                                   (2)

Then the evolution of a state with energy E , (that is the wave function at 
time t) is given by
Ψ (x,t)  = exp(-i E t) u(x)                                                  .            (3)
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FORTRAN code
c time dependent quantum mechanical wave function

c particle in a box   V(x)=0 or infinity at the walls

      complex psi,factori

      data nstepx ,nstept ,xf/ 20 ,5, 1./

c u(x) normalized intial wave function

      u(x)=sqrt(2.)*sin(pi*x)

      psi(x,t)=exp(-factori*e*t)*u(x)

      pi=2.*asin(1.)

      factori=cmplx(0.,1.)

c calculate the energy from E= <h/H/u>/<u/u>

      call energy(pi,e)

      e1=pi**2/2.

      tscale= 1./e

      dx=xf/float(nstepx)

      tf=1.*tscale

      dt=tf/float(nstept)

      print*,'e,e1=',e,e1

      print*,'tscale,tf,dt,dx=',tscale,tf,dt ,dx

      print*,' '

c for a fixed time t,  calculates psi(x,t) for each x value

      do 30 it=0,12

      t=dt*float(it)

      do 40 ix=0,nstepx

      x=dx*float(ix)

      print 100,t,x,real(psi(x,t)), aimag(psi(x,t))

40    continue

      print*,'  '

30    continue

100   format(2x,'t,x,real,img=',4(4x,e10.3))

      stop

      end

      subroutine energy(pi,e)

      u(x)=sqrt(2.)*sin(pi*x)

      d2psi(x)=(u(x+dx)-2.*u(x)+u(x-dx) )/dx**2

      xi=0.

      xf=1.

      nstep=1000

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

      sum=0.

      do 10 i=1,nstep

      x=xi+dx*float(i)

      sum=sum+(-.5)*(dx/2.)*( u(x)*d2psi(x)+ u(x-dx)*d2psi(x-dx))

10    continue

      e=sum

      return

      end

