Exercise 256: scattering over a step
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for given potential:

0 forxz<O
V(x)_{VO for x >0
There is a particle with E >V}, , left of the potential .
a. finde the transmission and reflectin coefficient.
b. find the S matrix.
solution:

The stationary solution , of schrédinger equation are :
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Note:

In the class, doron write thise equation in genarly in spherical coordinate,(function of ”r”).
In thise problem you must be attention that we do a 1D problem then,

for left side of the potential » = —x and for right side of the potential r = x.

The matching condition at x = 0,the continuty of ¥(x) and ¥'(z)
Yields:

I. W, (0) = Ug(0)
II. W' (0) = U'5(0)

So:
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we obtain:
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a. consider incident particle from x = —c0 «— Ag =0
then:
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The transmission coefficient is:
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the reflectin coefficient is :
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we can see that T+ R=1

b. The S matrix.
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