At time t=0, the wavefunction for a particle is shown below.

How can we determine (in principle) the wavefunction at a later time t=T?



Wavepackets for travelling particles tend to spread out as they
move. Which of the wavepackets below will spread out the

fastest? A)
B) —“V\\/\—
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Which of the wavepackets below will spread out the fastest?
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CLICkER QUESTLN!
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| wire |
An electron travelling along a wire with a nearly definite momentum has just enough

energy to escape from the wire. If the wavefunction just before the electron exits the

wire is shown above, which of the following might represent the wavefunction in the
region x>0 outside the wire sometime later?
A A

AAAMAS A —

A

C

Extra: what can we say about the frequency of the wave in the x > 0 region?



A AAARP :

| wire |
An electron travelling along a wire with a nearly definite momentum has just enough
energy to escape from the wire. If the wavefunction just before the electron exits the
wire is shown above, which of the following might represent the wavefunction in the
region x>0 outside the wire sometime later?

Correct answer: C A

_/\\//\

By energy conservation, the electron must have less kinetic energy in the region where
the potential is larger. Thus, its momentum will be smaller, so its wavelength will be

larger here.

Extra part: the frequency should be the same everywhere, since frequency corresponds
to total energy (or since the oscillation in the x>0 region is caused by the oscillation in
the x<0 region, so the frequencies should match).
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DRAMATIC Con SEQUENCE ¢ TUNNELING
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SCANNING - TUNNELING MICROSCOPES
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