c THE WKB approximation

      real mass , k

      data mass, k ,nstep/ 1.,4., 5000/

      data u0, a /1.,1./

c omega =sqrt(K/m)  En= hbar*omega*(n+1/2)  for the x**2 case

c      V(x)=(1./2.)*k*x**2

c      v(x)=(1./2.)*k*x**4

      v(x)=u0*(a*x-1./(a*x) )**2

      wkb(x) =(1./(2.*pi))*2.*sqrt(2.*mass)*sqrt(e- V(x) )

      pi=2.*asin(1.)

      omega=sqrt(k/mass)

      print*,'u0,a=',u0,a

      print*,'  '

      ei=.0

      ef=7.5

      iter=75

      de=(ef-ei)/float(iter)

      e=ei

      do 10 ie=1,iter

c      xright=((2.*e)/k)**(1./4.)

c      xleft=-xright

      xright=(1./a)*( sqrt(1.+.25*(e/u0))+.5*sqrt(e/u0))

      xleft= (1./a)*( sqrt(1.+.25*(e/u0))-.5*sqrt(e/u0))

      dx=(xright-xleft)/float(nstep)

      sum=0.

      do 20 i=1,nstep

      x=xleft+dx*float(i)

      if((e-V(x)).ge.0.0.and.(e-v(x-dx)).ge.0.0)then

      sum=sum+(dx/2.)*( wkb(x-dx) +wkb(x) )

      endif

20    continue

      print 100,e,sum

      e=e+de

10    continue

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

      stop

      end
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[image: image2.emf]U0=1 , a=1
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E  =  1.40 , 4.20 , 7.00

∆ E ≈ 2.80   and   ωq = 2.80  , thus the classical period should be

τ = 2ω/2.80 = 2.24   .
