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Since potential is spherically symmetric, we can write, ¥ (r,0,¢) = R(r)Y (0, ¢)

The equation separates and we have to solve,
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Figure 7.1: Effective potential and the wavefunctions at small radius
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R(r) (is a polynomial in r) X (decaying exponential int) R, ;(r) = Ny, p' L2} (p)e=P/?
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Table 10.1 Hydrogenic radial wavefunctions

Orbital " I R,
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Is 1 0 Z(i] e
a
VY :
2s 2 0 ETE(: (2= ple?
sz
1 (zY®
2 4 ' 2417 (7] pERe
1 (z)" _—
3s 3 0 W 7 (6-6p+p )e‘f“'
a2
1 Z
3p 3 1 yTYn 7] (4—p)pe
N A
& 3 2 W[‘] prett

p=1(2Z{na)r with a= 4re fi*/pie?. For an infinitely heavy nucleus (or one that may be assumed to be so}, = m,
and a = ay, the Bohr radius, The full wavefunction is obtained by multiplying R by the appropriate ¥ given in
Table9.3.

Table 101
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1. exp factor: i approaches 0 far away from the nucleus
2. plensures is zero at the nucleus for [ # 0

3. Associated Laguerre polynomial: responsible for the nodes
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Figure 7.2: The first few wavefunctions

Figure 7.3: 1s and 2s hydrogen atomic orbitals
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Figure 7.4: s orbital and the radial distribution function
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P(r) is a probability density. When multiplied by dr it gives the probability of finding the electron in

a thin shell.

Most probable radius can be found by differentiation of P(r)
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Figure 7.5: The p-orbitals

Q
— ,J . X
= &
I

(22
%» 92
dxv

H Pt b e b Pt

Figure 7.6: The d-orbitals



