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    7. Quantum Mechanics Non-Relativistic Theory: Volume 3 , 
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A Fortran code is provided to create a dispersion free  Gaussian wave packet. Plots of the motion are presented. The function is defined by 
Ψ (x,t) =   ∫  A ( k)  exp( - i (kx-ωt) dk     , -∞  ≤ k ≤  + ∞                  (1)

The amplitude has a gaussian distribution about k=0
A(k) = A0 exp( - α k2 )                                                   .              (2)

A0 is an arbitrary amplitude and the coefficient α determines the 

“spread “  ( ∆k)  of the distribution ;  (∆k) ~ 1/ α1/2  .
The spread of Ψ (x,t) , say ∆x , is related to that of k .

               (∆x)( ∆k) ~ 2π                                                       (3)
Thus   (∆x) ~ 2π α1/2  .

We assume there is no dispersion which means
      ω/k = v =   constant velocity.

Results:

We selected v=2 .

Figure 1 shows the packet at t=0.

Figure 2 is displaced a distance   = v (30 ∆t) = 2(30)(1/3)=20 units to the right. 

a0,alfa=  50.  50.

 deltak,deltax=  7.07106781  44.4288292

[image: image2.emf]t=0,   alfa=50 , a0=50
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Fig 1. Psi (x,t=0).
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Fig 2.               Psi(x, t=20) .
FORTRAN code

c wave packet code

c gaussian wave packet

      complex psi  ,factori

      real k  ,ki,kf

      dimension psi(0:200)

      data alfa ,nx,nk,nt/20.,50 ,100, 6/

      data a0,vel/10.,2./

      data xi ,xf/-50.,50./

      amp(k)=a0*exp(-alfa*(k)**2)

      w(k)=vel*k

      ki=-abs(-log(1.e-2)/alfa)

      kf=-ki

      pi=2.*asin(1.)

      factori=cmplx(0.,1.)

      tscale=1./w(.5)

      tf=2.*tscale

      dt=tf/float(nt)

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

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

      do 10 it=20,20

      t=dt*float(it)

      do 20 ix=0,nx

      psi(ix)=0.

      x=xi+vel*t+dx*float(ix)

      do 30 ik=1,nk

      k=ki+dk*float(ik)

      psi(ix)=psi(ix)+(dk/2.)*(  amp(k)*exp( -factori*(k*x-w(k)*t))+

     $ amp(k-dk)*exp( -factori*((k-dk)*x-w(k-dk)*t)  ))

30    continue

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

20    continue

      print*,'   '

      print*,'  '

10    continue

100   format(1x,'t,x,realpsi=',3(3x,e10.3))

      stop

      end

