Potential step up 04/08/2005
EAel(klx wt) + Bel( ki Xx—at) fOr X < O k1 \/ (h&) V)
g: I(k2X wt) for X > O k \/ (ha) V )

®, (e =L

®,0) = ®,0,) - kA+kB=kCDOA=kC

2k,

29, (0)=20,0,) - kA-kB=kCHB='chC

2k,

pr’t — (D . .X.e._.iw.t. "7 Scattering occurs at
: (x1) maZywA” (%) 1 abrupt changes of the
E 1 potential.

Considered waves:

V(x)

k. 1 [k K,

W

C()RNELL [ r » r r r » i [
—500 —300 =200 —Z00 =100 100
. XGeorg.Hoffstaetter@CorneII.edu




Potential barrier 04/08/2005
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] vacuum.

|A]=|B] means that every
wave is completely
reflected, even though it
penetrates into the
classically forbidden

= K, 1 region.
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Potential step down 0410872005
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Scattering occurs even
when the potential step
goes down, which
classically would not
lead to a reflection for
any energy.
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Probability density and probability current

Why is, at the boundary at x=0, the sum of
incoming |AJ? probability densities not equal to the
sum of outgoing probability densities |B|?* |C|??

Because the incoming and outgoing currents
have to match:

|A|2Vgroup1 = | B |2Vgroup1 + |C |2V

group2 (k1+k2 )2 (k1—k2 )2
|A|2k1=|B|2k1+|C|2k2 2k k1 2kq kl 1|:k2 /

Reflection coefficient: R=|B|?/ |AJ?

Transmission coefficient: T=1-R= (|CJ?k,)/(JAI?k,)
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cattering by a one-dimensional well 04/08/2005
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LIJ(X t) = Z AD, (x)e Example: Electron

scattering from a
positive charge.
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Reduced momentum spread

The scattering of an infinite mono energetic wave is resembled
more closely when the wave packet has less energy spread and is
therefore longer:

W(x,t) = Z A D (x)e'

| Different reflection and

1 transmission for different
] energies is also used for
{ light waves in thin

1 coatings of lenses. Such
| lenses have less

1 attenuation than those

| bases on selective

1 absorption.
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The Ramsauer Effect
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Whenever the energy is
] such that sin(k,L)=0, no
reflection occurs.

] This is the same condition
| as for the energy of a

bound state in an infinite
1 potential well.
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Barrier penetration: Tunneling 04/08/2005
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|IB|>0: No reflection free
transport is possible.
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