Atomic Physics Assignment 3

5x 2 =10 marks

1.

Using the definition of spherical coordinates show that

Raising and Lowering Operators applied to Spherical Harmonic Functions
a) Apply L_to Yy, to find Yo and Yy.;.
b) Verify the orthonormalization condition is satisfied for Y42, Y241, Y20

Consider the addition of angular momenta j; =3 and j, = 1.
One can find [J, M> = Xm; my [j1, j2, my, mp> <jj jo my my [J, M>

Beginning with [J=3, M=3> = j;=2, m;=2> [j;=1, my=1>, apply J _to find expressions for

B35, [325 e [BsBe

Electron Spin
Show [Sz, Sx|=0 and [Sy, S,] = ih S, are satisfied if S = 1/2 ¢ where Pauli spin matrices

are. I B .
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and electron spin wavefunctions are : X v, ', = { o o = [

Calculation of Landé g; factor
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Total magnetic Moment Tiy =y, + g

.l
.

—

: = o ) 0o O ’3
e oz i S T ofBE feh
_k
J(Hﬂ 'l/b‘/)f b/sfr)

Showg,= ( 4
2 !(JH]



