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Prednaska 4: Shrnuti a obrazky
(podrobnéjsi material: Atkins, Molecular Quantum Mechanics, kapitola 3)

e Harmonicky oscilator

o Castice na kruhu
 Moment hybnosti (Gvod)
o Castice na kouli

e Tuhy rotor — zminka

e Atom vodiku
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Harmonicky oscilator — vinove funkce
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Porovnani klasického a kvantovéeho HO

| il

Probability distribution
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Table 2.1 Hermite polynomials

v  Hy(2)

0 1

1 2z

2 4722

3 82°—12z

4 16z —48z2+12

53227 —1602° + 120z

6  642°—480z%+7202% — 120

7 12827 — 13442 +33602° — 16802

8 2562° —35842°+ 134402 — 134402 + 1680

Differential equation: H! — 2zH] + 2vH, =0
Recursion relation: H,.1 =2zH, —?ZIJH!,_ 1
Orthogonality: [ H,(z)H,(z)e™™ d2=0 for v# ¢/
Normalization: [ H,(z)%e % dz = n'/227!
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Moment hybnosti Castice na kruhu
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Realna cast vinové funkce prom, = +1
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Sférické harmonické funkce

[ my Y0, (0,0)

0 12742

1 L3/m)"* cos 0
+1 +(3/27)Y% sin 9 e

2 0 LS5/m)"* (3 cos® 0 —1)
+1 F(15/2m)"" cos 0 sin 0 €7
+2 LH15/2m)'"* sin® 0 17

3 0 L7/m)"> (2 =5 sin® 0) cos 0
+1 FH(21/m)"* (5 cos”0 — 1) sin ) e™?
+2 1(105/2m)""* cos 0 sin” 0 e**'*
+3 FH(35/m)" sin’ 0 e
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Zobrazeni reseni ¢castice na kouli
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sféricka harmonika Y,'(6, o)

faze (argument) kédovany barvou na povrchu |Y|
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sférické harmoniky Y (0. ¢) a Yl_l(f?, 0)

faze (argument) kédovany barvou na povrchu |Y|
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sférické harmoniky Y3 (6, ¢), Y5 1 (60, 0) a Y5 (6, ¢)

faze (argument) kédovany barvou na povrchu |Y|
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sféricka harmonika Y3 (0, ¢): |Y3], Re(Y3), Im(Y3))
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sférickd harmonika Y (0, ¢): |Y2|, Re(Y?), Im(Y7)

hodnoty kédované barvou na povrchu jednotkové koule
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Table 3.2 Hydrogenic radial wavefunctions

n l Orbital R, ,(r)
0 1s (Zla)>22e =72
2 0 2s (Zla)"*(1/8)Y%(2 — p)e "
1 2 (Zla)"*(1124)*pe P
3 0 3s (Za)*"*(1/243)"%(6 — 6p + p*)e 7
1 3p (Zla)"*(1/486)"*(4 — p)pe
2 3d (Z/a)*"*(1/2430)'2 p?e 12

p=(2ZIna)r with a =4mneoh*/pe”. For an infinitely heavy nucleus, p=m, and
a=ao, the Bohr radius.
Relation to associated Laguerre functions:

Ru(r) = —{ ()" Lo b/ L2 (p)e /2

2n|(n-+l)!)
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Fig. 3.18 Hydrogenic radial wavefunctions: (a) 1s, (b) 2s, (c) 3s, (d) 2p, (e) 3p, (f) 3d.
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http://winter.group.shef.ac.uk/orbitron
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