HYDROGEN ORBITALSWITH Two ANGULAR NODES

{¢=2,|m| =0,1, 2; d-orbitals, (2¢/ + 1) = 5 components}

Cartesian functions with two nodal planes:

i xy (iv)  x*-y* . . :

but since (v) = (iv) + (i)
(i) xz v) Z-Vy? set isnot linearly independent
(i) yz (i) Z-x?

Choose 5 independent components:
Xy, Xz, yz,Xx*—Vy? 3Z-r?

Szll—(x2+y2+zz) =272 —x2—y? = (V) + (Vi)

Cartesian Spherical Polar R(r) Q) F ()

a (32-r) (3 cost —1)F(r) r’f(r)  (3cos’ - 1) 1

b)  xz(r) r2(cosq sing cosf )f(r) H(r)  (cosq sing) cosf

o  y#( r?(cosq sing sinf )f(r) (1) (cosq sing) sinf

d  xyf() r?(sinq cosf singsinf)f) T sing sinf cosf
nc

& (=Y  r(sing costf —sirtqsimf)i() ) sintq (costf —sirff)
I
1/,cos2f

Y ou should be able to associate each Q,,(q) with the relevant series

from the “Math Review” aswell asF _(f)
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