
PHYS 250 Worksheet 6
Student ID    Family Name      First Name      Email
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________
_________  ____________     __________    _________________________

1. Particles obeying the Pauli
Exclusion Principle but with no
repulsion are loaded into an
infinite spherical square well
with energy states as illustrated.

A.  What are the energies 
for the states with 1 to 20 particles?

B.  What are the energies for states with 21-40 particles?
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Infinite Spherical Square Well
This has zero potential inside a sphere, and infinite potential 
outside.  It can be solved in spherical coordinates, using 
spherical Bessel functions and spherical harmonics.

There is no relation of energy levels for different   

 

# values.

0

1S E = 1

2S E = 4

3S E = 9

1P E = 2

2P E = 6

1D E = 3.4

2D E = 8.2

1F E = 5

1G E = 6.6

1H
E = 8.8



2. What is the relationship between the principle quantum number n 
in the Hydrogen wavefunctions using “real” spherical harmonics
and the number of places where the time-independent wavefunction goes to zero?


