Matrix mechanics 2

Show that for hydrogen the indicated elements of angular momentum matrices are!

¢1,0,0 ¢2,1,71 w2,1,0 7b2,1,1

1,00 0 0 0 0
V21,1 0 0 \% 0
h h
Ly = Y210 0 7 0 7
P11 0 0 \% 0
P00 Yoi-1 Y210 Yo
10,0 0 0 0 0
Yo1-1| O 0 % 0
ih ih
Lo = 21,0 0 ) 0 V)
Y11 0 0 —:/—% 0
Yoo Y211 Y210 Yo
Y100 0 0 0 0
a1 1 0 —h 0 0
Ly = 210 0 0 0 0
P11 0 0 h
and
Y100 Y211 Y210 Y211
1,00 0 0 0 0
Po11| O 2h? 0 0
L2 = Y210 0 0 2h? 0
Yors | 0 0 0 o
Verify
L? = L,® + Ly* + Ly®
and

LoLs — LyLy = ihL,y
Lsly — LyLsy = thL,
L1L2 - LQLl == Zth

'See Quantum Mechanics in Matriz Form by Giinter Ludyk, p. 73.
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In spherical coordinates the angular momentum operators are

L =ih (sin gzﬁ% + cot 6 cos qbé%)

Lo =ik (— cos gb% + cot fsin qba%b)

and
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