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This week
● Monday: Electrostatic equation and multipole 

expansion. Force on static charges. (Section 
11.1)

● Wednesday: Magnetostatic equation and 
multipole expansion. Force on static currents. 
(Section 11.2)

● Problem session: Penultimate problem set! 
Electromagnetism in different reference frames. 
Please check that you have completed sufficient 
problem sets to take the exam.
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Recap
● The energy current density S (Poynting’s 

vector) and the energy density u is

The momentum density g is proportional to S

● The energy-momentum tensor for 
electromagnetic fields is defined as

This contains T00 = u and T0i = Si/c.
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Today
● Potential and fields from static sources.

― Electrostatics (static electric charge) [today]
― Magnetostatics (constant current) [next week]

● General solution for electrostatics
― Easy to write down, difficult to calculate

● Approximate solution at large distance
― Multipole expansion
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Summary
● The electrostatic solution for the potential is

● At large distances from the charges this can be 
approximated in the multipole expansion

with the monopole and dipole contributions

where p is the dipole moment
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