1 Problem 4.1
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Because we have azumuthal symmetry, only the m = 0 terms survive. Noting that that
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Note that goo = 0. The formula we obtained for ¢, is only valid for [ # 0 (0% is not
necessarily zero).

1.3

Equation 4.1 in Jackson:
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Substituting in ¢, 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
first figure represents a rough approximation.

2 Problem 4.7

2.1

Note: 5 5
sinf =1 — cos* 0 = gP(?(cos ) — §P20 (cosB)
Hence, p(7) becomes:
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Equation 4.3 in Jackson:
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By orthogonality, only the m = 0, [ = 0,2 terms survive. Because [ [Py(z)]°dz = 2 and
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The integral evaluates to:
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where Maple command int (r~ (4+1) *exp(-r),r=0..infinity); was used to evaluate the
last integral. Thus,
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Plugging this into equation 4.1 in Jackson:
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2.2

Because we have no conducting surfaces, the Green function is simply:
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Note that we have azimuthal symmetry due to having no surfaces.

We only need to consider the first integral in equation 1.44 in Jackson (since we have no

surfaces):
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Plugging in equation (2) for Gp(7,7) and equation (1) for p():
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The integral evaluates to:
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For small r, this reduces to:
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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:

1 N 13 1 2 . .2 2 N 13
= o /p(r)d r— 960220 / (3&0/3_@—7" p(F)d’r

1 1
— — dS _ 3 2 .2 - dS
167T€0 /p(r) " 9607T250 / ( : " )p(T) "
v N Qv -

where we have used the definition of the quadrupole moment tensor (equation 4.9 in Jackson).
Since we are given that Q;; = (e/a}) - 107% m3:
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