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D  Separation of Variables

D.1 Cartesian coordinates

(a) Laplacian
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(b) Eigen fucntions along boundary vanishing at r=0andz=aandy=0and y="5

¢nm($,y)=sin(9—?)sin($) n=1...00 m=1...00

(c) Orthogonality
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(d) Solution
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20 APPENDIX D. SEPARATION OF VARIABLES

D.2 Spherical coordinates

- = (0, 4)

Boundary 6, ¢

(a) Laplacian

146 2 d 1 @ i) 1 8°
[r2 ar' or | r?sing o6 smoao r2 sin"’ead:—?] =0 (D.3)

(b) Eigen fucntions along boundary 8, ¢, regular at § = 0 and =, 27 periodic in ¢
Yem(0,9) = Yem (0, ¢) £€=0...00 m=-£...¢

(c) Orthogonality:
/ 49 Y3 (6, 8) Yo (6, 8) = St b

(d) Solution

¢ = Z Z [Aemr + ,+,]nm (D.4)

=0 m=-¢

(e) When there is no azimuthal dependence things simplify to

[Aer + == l+1 Pe(cos6) (D.5)
¢=0

where Fy(cos@) is the legendre polynomial, which up to a normalization if Yi(8, ), satisfying the
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