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The 3 time independent Sehrddinger equation for a particle of mass m in a spherically
symmetric potential (i.e. one that only depends on r. not on 6 and o) is

v‘+lm)wn E(r).

(a) By writing W in terms of r. 0,6 show that this can be written as
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(b) Weiting () = R(r)Y(6.) show that ¥ must satisfy LV = ¢V where c is a
constant, and where
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Writing R = f(r)/r. show that [(r) satisfies the equation

Ry, (Vi 5mg) S - EF.

e Fmr?

(d) {This is of exactly the same form as a 1D time independent Schridinger equation
with V replaced by V + ¢/2mr. So. can we conclude that the spectrum in the
original 3D problem is the same as for this 1-D prablem?




