The rectangular barrier & tunneling
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E>V here.

We can parameterize the well as
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A plot of [ak2,ak1] yields a parabola

Transmission and reflection (scattering) parameters:
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at x=-a, ('1=('2 =>  
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at x=a, (1=(2 =>  
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at x=a, ('1=('2 =>  
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These can be solved by solving the last 2 for (D/A) and (C/A) and substituting into the first two equations and then solving for (F/A) and (B/A).

The results are:
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and
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it is easier to get T from the second equation with T+R=1. The results:
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 with E>V

then R=1-T.

Now let's consider the case where E<V

We let k2->ik in region 2 and everything else proceeds the same.

In region 2, 
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And 
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describes a circle instead of a parabola.
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 E<V

(sin(iz)=i sinh(z)).

Let's look at the special case where E->V. There,
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and since 
[image: image22.wmf]2

2

V

2m(2a)

2

g

h

=


we obtain 
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The fact that T is not zero means that some tunneling can occur.

--------------------------------------------

Let's return to the case E>V for now. We had:
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Notice that when 2k2a=n( (n=1,2,…) that T=1.

Since k2=2(/( this means

2a=n((/2) produces perfect transmission or the barrier becomes transparent.

We could express this in terms of the energies as
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where E1 is the ground-state energy of a 1-D square box of width 2a.
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