3.012 Bonding-Structure: Recitation 3

1 Spherical Harmonics, Y;,,

Problem I

Identify the spherical harmonics in Figures 1, 2. Indicate the corresponding spectro-
scopic notation (if known).

Give the general relations to determine the number of vertical nodal planes and the
total number of angular nodal surfaces.

number of vertical nodal planes : ____
Yim : ¢ + number of other nodal surfaces : _____
total number of nodal surfaces : _____

2 Radial Function, R,;

Problem II
Identify the radial functions in Figure 3.

Give a relation for the total number of radial nodal spheres and the rule to determine
the behaviour of the radial function when r goes to zero (R,;(r) o< r%).

R total number of nodes (r = 0 no taken into account) : _____
nt - behaviour at the origin : Ry(r) behaves as r—

What is the total number of nodal surfaces (radial and angular) for the wavefunction
Ynlm(ra 0, ¢) = Rnl(r)yvlm (0a ¢)?



(a) Re(Yi=om=__) () Im(Yi=___m=1) © Re(Yie___m=__)

@ Re(Yie__m=__) @€ —(Yie__m=__) #) ——(Yie1,m=1)

Figure 1: Spherical Harmonics
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Figure 2: Spherical Harmonics



02— 0.2r
i 1 0.15F .
0.15j b F
s i 1 r
5 0.1+ b
ag Rn(r) | ] g
0.1j ] 0057
0.05} . 0
] -0.05 ]
L L L L L L L L L ! T | ! T L L L - L L
00 5 10 15 20 0 5 10 15 20
r/ag r/ag
(a) Rn:Z,l:___ (b) Rn:___,lzl
0.8 - 2
L \/ ] L ]
0 5 10 15 20 5 10 15 20
r/ag r/ag
(c) Rn:___,lzo (d) Rn:___,l:___
0.05—————F——————————————— 0.4 .
0.04F ] 0.3 .
3 [ [ ]
ag Rp(r) 0031 ] 0.2f .
0.02[ 1 o1f ]
0.01F ] i ]
r 4 o- -
0: . | P N B L. \—\/ P E R R
0 5 10 15 20 0 5 10 15 20
r/ag T/ag
(e) Rn:___,l:___ () Rn:___,l:___

Figure 3: Radial Functions



