Condensed Matter - HW2 :: Legendre and Pauli

PHSX 545

Problem 1

(a) You don’t need to derive this part, and may simply consult the math references. Decompose Legendre’s
polynomials in spherical harmonics
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(b) Using the above and orthogonality of spherical harmonics calculate
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where dQy = sin 0y dfy dgy is the solid angle integration over directions of p'.
(¢) Decompose f in Legendre polynomials and calculate:
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Problem 2

(a) Write down anticommutator and commutator of Pauli matrices using d;; and €;;;, tensors

o5 1074 = ...

loi,05]-=...
(b) Express a product of Pauli matrices in terms of (a) results
00 =
(c) Using (b) express in terms of scalar and vector products of a, b
(aog)(bo) = ...
and find traces over spins

Tr{(ac)(bo)} = ...

Tr{o(ac)(bo)} = ...



