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Lecture 25 work - calculus and transforming coordinates
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Now remember the chain rule when you have several variables!
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Similarly we can find (and after some work converting to spherical coordinates)
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Then we can figure out the raising and lowering operators

Lo=Cyxily = % et0(+i L — cotd —)(Xloz) and
L2=L,2+ l (L, L_+L_L,)

=-n*( d¢2) Z[e? (+i 4 — cotd d) e (~i < — coty ;—¢)+e_i"’(—i < — cotf ; )€ (+i < - cotg = )]}

do

Now look at the term as follows so we can figure out the position representation of L2 in spherical coordinates :
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So finaly we have
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Notethat thisistheangular part of laplacianin spherical coordinatesapart from iz You can derive the Laplacian in
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