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Note that q0;0 = 0. The formula we obtained for ql;m is only valid for l 6= 0 (00 is not
necessarily zero).
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Substituting in ql;m from part b:
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Figure 2:

The two plots have the same general shape. We don't expect them to be identical since the
�rst �gure represents a rough approximation.
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Equation 4.3 in Jackson:
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By orthogonality, only the m = 0, l = 0; 2 terms survive. Because
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Plugging this into equation 4.1 in Jackson:

�(~x) =
1

4�"0

1X
l=0

lX
m=�l

4�

2l + 1
ql;m

Yl;m(�; ')

rl+1

=
1

4�"0
4�

 
1

2

r
1

�

!
Y0;0(�; ')

r
+

1

4�"0

4�

5

 
�6
r

5

�

!
Y2;0(�; ')

r3

=
1

2"0r
p
�

 
1

2

r
1

�

!
� 6

5"0r3

r
5

�

 
1

2

r
5

�

�
3 cos2 � � 1

�!

=
1

4�"0r
� 6

4�"0r3
�
3 cos2 � � 1

�| {z }
2P2(cos �)

�(~x) =
1

4�"0r
� 3

2�"0r3
P2(cos �)

2.2

Because we have no conducting surfaces, the Green function is simply:
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2.3

Near the nucleus � is as we found at the end of part b multiplied by the electron charge e.

The interaction energy is found using equation 4.21 in Jackson:
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where we have used the de�nition of the quadrupole moment tensor (equation 4.9 in Jackson).
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