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Fig 1. A potential well with a centrifugal barrier.(from ref 1.)

We will obviate the fact that there is no angular momentum in one dimensional motion along X. Nevertheless ,suppose a particle has energy E and moves in the potential of Fig 1 with V0=0. 

The centrifugal potential is

Vc =h*2 l( l+1)/(2mx2)  = l( l+1)/(2x2)   (h*=1 , m=1)       .     (1)

The height is defined by 

VB=  l( l+1)/(2ma2)                                                                .(2)

The particle tunnels under the centrifugal potential from x=a to x=xe ,where

                           E = l( l+1)/(2xe2 )                                        .(3)

The initial conditions are chosen at  x= 3xe , where the centrifugal potential has approximately decayed to zero. 
Ψ(xe ) = C exp( i k1 xe)         (set  C =1.)                          ,       (4)  

Ψ(xe +dx ) = C exp( i k1 (xe+dx) )   ,

with    k1 = ( 2 E)1/2  .                                                            

 We take Ψ = A exp(k1 x) + B exp(-k1 x)  for      x≤ a.

At  x=a,  from the integration  we have numerical values of Ψ(x=a) and  

(d Ψ/dx)x=a . The coefficients  A and B are readily found , 

 A= (1/2) {ψx=a +(1/ik1) (dψ/dx)0x=a}                   (9)

 B =(1/2)  {ψx=a - (1/ik1) (dψ/dx)x=a }          

The transmission coefficient is estimated from
T = C C*/(A A*) = 1/(AA*)
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Fig 2.  V0=0 , angular momentum l=1 , awidth=a=1

FORTRAN code
ctunneling for the Centrifugal barrier see e.g. M. R.A Shegelski AJP 75

c ,504, (2007)

      real k1,k2,k3

      complex psi0,psi1,psi2 ,dpsi, a, b ,c,rooti,coef

      data niter,al,awidth / 60 ,1., 1. /

      vc(x)=al*(al+1.)/(2.*x**2)

      vb= al*(al+1.)/(2.*awidth**2)

      v0=-0.*(1./2.)*Vb

      rooti=cmplx(0.0,1.0)

      c=cmplx(1.0,0.0)

      energyi=.01*vb

      energyf=.6*vb

      de=(energyf-energyi)/float(niter)

      energy=energyi

c the integration is  carried out from the right (x=xe) to to the

c  left (x=awidth)

      nstep=5000

      kp=int(float(nstep)/70.0)

      kount=kp

      do 20 it=1,niter

c at x=xe the energy = Vcentrifugal

      xe=sqrt(al*(al+1.)/(2.*energy))

c      xi=awidth

c      xf=xe

      xi=xe

      xf=awidth

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

      k1=sqrt(2.0*(energy-v0))

      k3=sqrt(2.0*(energy-vc(xi)))

c      if(e.gt.v0)k3=sqrt(2.0*(energy-v0))

c initial conditions

      psi0=c*exp(rooti*k1*xe)

      psi1= c*exp(rooti*k1*(xe+dx))

c intial conditions with a wall to the right at xi

c      psi0=0.

c      psi1=-dx

      if(niter.eq.1)print 100,xi,real(psi0),V(xi,xe,v0,vb,awidth)

      do 10 i=2,nstep

      x=xi+dx*float(i)

      psi2=2.0*psi1-psi0+dx**2*(-2.0*(energy-V(x-dx,xe,v0,vb,awidth))

     $ *psi1)

      dpsi=(psi2-psi1)/dx

      psi0=psi1

      psi1=psi2

      if(niter.eq.1)then

      if(i.eq.kount)then

      print 100,x, real(psi2), V(x,xe,v0,vb,awidth)

      kount=kount+kp

      endif

      endif

10    continue

      a=.50*exp(-rooti*k1*awidth)*(psi2+dpsi/(rooti*k1) )

      b=.50*exp(+rooti*k1*awidth)*(psi2-dpsi/(rooti*k1) )

c      print*,'  '

c      print*,'e,v0,k1,k2,k3=', energy,v0,k1,k2,k3

c      print*,' real(a), aimag(a)=',real(a) ,aimag(a)

c      print*,' real(b), aimag(b)=',real(b) ,aimag(b)

       v1=sqrt(2.*(energy-v0))

       v3=sqrt(2.*energy)

c      c=psi2*exp(-rooti*k1*xe)

c      print 125 ,energy/vb,real(psi2)

      print 120,energy/vb,v3*abs(c)**2/(v1*abs(a)**2)

c      print 130, energy/vb, real(psi2)

      energy=energy+de

20    continue

110   format(1x,'k2/k1,coef,psifin=',3(4x,e10.3))

100   format(1x,' x,Real(psi),V(x)=',3(4x,e10.3))

120   format(1x,'E/v0,T =',2(3x,e11.4))

125   format(1x,'E/vb,real(psi2)=',2(3x,e11.4))

130   format(1x,'E/vb,psi(x=0.)=',2(3x,e12.5))

      print*,'  '

      if(niter.eq.1)print*,'awidth,xi,xf=',awidth,xi

      if(niter.eq.1)then

      call lifetim(energyi,awidth+1.e-6,xe-1.e-6,al,tau)

      print*,'tau=',tau

      endif

      stop

      end

      function v(x,xe,v0,vb,awidth)

      if(x.lt.awidth)v= v0

      if(x.ge.awidth.and.x.le.xe)v=vb*(awidth/x)**2

      if(x.gt.xe)v=0.

      return

      end

      subroutine lifetim(energy,awidth,xe,al,tau)

      vc(x)=al*(al+1.)/(2.*x**2)

      f(x)=2.*sqrt(2.*(vc(x)-energy))

      nstep=1000

      dx=(xe-awidth)/float(nstep)

      sum=0.

      do 10 i=1,nstep

      x=awidth+dx*float(i)

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

10    continue

      tau=sum

      return

      end

