Electricity and Magnetism |: 3811

Professor Jasper Halekas
Van Allen 301
MWF g:30-10:20 Lecture




Midterm I

Exam 2 on Wednesday 11/6
In class, same rules as Exam 1

Covers Ch. 3-4 in Griffiths = lecture material since
last exam

Exam 2 Equation sheet posted

Bring yours to the exam, annotated as desired

Practice midterms and solutions posted



Laplace’s Equation

Solutions have zero
curvature
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Laplace’s Equation: V2V = 0if p =0




Image charges: A rarely useful trick




The Laplacian Operator
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Separation of Variables: Cartesian

d?x d?y d*z

Separation of Variables: ——



Separation of Variables: Spherical
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Separation of Variables (Spherical): V(r,0) = ).¢’ (A,r’ +
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Multipole Expansion
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Multipole Expansion: V(7) = — Zg"r,fﬂ J @ )"B,(cosa)p(F")dT’
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Dipole Moment

Dipoles: p = [ 7' p(#)dt’, p = [ 7'a(@)dd', p=[7AGF")dl



Dipoles and Polarization
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Vaip () = ﬁ—' T =pxE, F=(§-V)E, P =p/volume




Bound Charge




Electric Displacement
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Boundary Conditions
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Linear Dielectrics
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Linear Dielectrics: P = o XeE . D=¢E

1,2 =
Welec+polarization = ;f E-Ddrt



