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The problem:

A particle is placed in potential well 0 < x < L, in his ground state.
Suddenly, the wall is moved, so the wide of the well is −L < x < L.
Find the probability P (n) to find the particle in energy level n.

The Solution:

The particle was placed in the ground state of a potential well 0 < x < L, therefore his wave
function is:
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After the sudden movement of the wall of the well, the particle remains in the same wave function,
but the basic functions had changed.
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n is an even number, therfore, n±2
2 = m, where m is integer.

sin(mπ) = 0

therefore,

Cn = 0, for n - even.
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for n - odd
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n is an odd number, therefore, n±2
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finally:

P (n) = |Cn|2 =
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0 for n− even
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π2(4−n2)2
for n− odd
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