
Vorlesung Methoden der Anorganischen Chemie Vorlage I - 6.12

6.4. Darstellungstheorie (Fortsetzung, Normalkoordinaten von H2O)
I. Basis: interne Verschiebungsvektoren
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αBasis: 2 Bindungslängenänderungen d, 1 Winkeländerung α

reduzible 3-dim. Darstellung:
Ê Matrix für E: E~x = ~x; tr(E)=3
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Ë Matrix für C2; tr(C2)) = 1
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Ì Matrix für σxz; tr(σxz) = 1
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Í Matrix für σyz; tr(σyz) = 3
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1-dimensionale Darstellung (Spuren der Matrizen, Charaktere): 3 1 1 3
Reduktion:

E C2 σxz σyz ai Rechnung nach Formel

A1 1 1 1 1 2* 1
4
[3 ∗ 1 + 1 ∗ 1 + 1 ∗ 1 + 3 ∗ 1]

A2 1 1 -1 -1 0* 1
4
[3 ∗ 1 + 1 ∗ 1 + 1 ∗ (−1) + 3 ∗ −1]

B1 1 -1 1 -1 0* 1
4
[3 ∗ 1 + 1 ∗ (−1) + 1 ∗ 1 + 3 ∗ −1]

B2 1 -1 -1 1 1* 1
4
[3 ∗ 1 + 1 ∗ (−1) + 1 ∗ (−1) + 3 ∗ 1]

2+1= 2-1= 2-1= 2+1=
3 1 1 3 7→ Γ = 2 A1 + 1 B2

Ergebnis: 3N-6 = 3 interne Bewegungen (hier: 2 A1 + B2)
II. Basis: 3N kartesische Verschiebungsvektoren
reduzible 9-dim. Darstellung:
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Ê Matrix für E: E~x = ~x; tr(E)=9















1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0
0 0 0 0 1 0 0 0 0
0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 1
















Ë Matrix für C2; tr(C2)) = -1















−1 0 0 0 0 0 0 0 0
0 −1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 −1 0 0
0 0 0 0 0 0 0 −1 0
0 0 0 0 0 0 0 0 1
0 0 0 −1 0 0 0 0 0
0 0 0 0 −1 0 0 0 0
0 0 0 0 0 1 0 0 0
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Ì Matrix für σxz; tr(σxz) = 1















1 0 0 0 0 0 0 0 0
0 −1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 −1 0
0 0 0 0 0 0 0 0 1
0 0 0 1 0 0 0 0 0
0 0 0 0 −1 0 0 0 0
0 0 0 0 0 1 0 0 0
















Í Matrix für σyz; tr(σyz) = 3















−1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 −1 0 0 0 0 0
0 0 0 0 1 0 0 0 0
0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 −1 0 0
0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 1
















1-dimensionale Darstellung (Spuren der Matrizen, Charaktere): 9 -1 1 3
Reduktion:

E C2 σxz σyz ai Rechnung nach Formel

A1 1 1 1 1 3* 1
4
[9 ∗ 1 + (−1) ∗ 1 + 1 ∗ 1 + 3 ∗ 1]

A2 1 1 -1 -1 1* 1
4
[9 ∗ 1 + (−1) ∗ 1 + 1 ∗ (−1) + 3 ∗ (−1)]

B1 1 -1 1 -1 2* 1
4
[9 ∗ 1 + (−1) ∗ (−1) + 1 ∗ 1 + 3 ∗ (−1)]

B2 1 -1 -1 1 3* 1
4
[9 ∗ 1 + (−1) ∗ (−1) + 1 ∗ (−1) + 3 ∗ 1]

3+1+2+3 3+1-2-3 3-1+2-3 3-1-2+3
= 9 = -1 = 1 = 3 7→ Γ = 3 A1 + A2 + 2 B1 + 3 B2

Ergebnis: 3N Gesamtbewegungen (intene + Gesamttranslationen und Gesamtlibrationen)


