4.3 Infinite Potential Well in Three Dimensions

Suppose region of three dimensions a, b, and c,
the potential inside this region equals to zero,
and the potential outside equals =co.




e Schrodinger equation of three dimensions
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The wave function of potential in3D potential box
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The energies of particles in3D potential box
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If the potential box is cubic, then a= b= —c
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The energy of particle in 3D P.B. is quantized
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ne ground state Y411
ne first excited state is: Y511, Y21, Y112

ne second excited state is : W551, Wo12, Y122
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The phenomena of number of different state having the same energy is
called degeneracy or degeneracy state and the number of wave function
called order of degeneracy.



Solved Example: What the energy of particle in potential
box of three dimensions at second excited state? write
the degeneracy state, and the order of degeneracy?

e Solution:
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The order of degenerate = 3



Solved Example: find the wave function, the energy, and the order of degenerate of a particle in P.B of
3D in the third excited state?

e  Solution:
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The wave function of fifth excited state:
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The normalized condition | space W YAV =1

Solved Example: prove the wave function of a
particle in P.B of 3D at ground state is normalized
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Problem: write the wave function of a particle in P.B of 3D at first excited

state and prove it is normalized and orthogonal with the other functions.

* Thank You
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