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2.6. Gruppentheorie II

2.6.1 Reduzible Darstellungen von Gruppen, Basen

Reduzible Darstellungen der Punktgruppe C2v am Beispiel H2O

I. Basis: interne Verschiebungsvektoren
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➊ Matrix für E: Ex̃ = x̃; tr(E)=3
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➋ Matrix für C2; tr(C2)) = 1




0 1 0
1 0 0
0 0 1









d1

d2

α



 =





d2

d1

α





➌ Matrix für σxz; tr(σxz) = 1




0 1 0
1 0 0
0 0 1
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➍ Matrix für σyz; tr(σyz) = 3
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0 1 0
0 0 1
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II. Basis: kartesische Verschiebungsvektoren
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➊ Matrix für E: Ex̃ = x̃; 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





























➋ 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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➌ 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





























➍ 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





























III. Basis: Atomorbitale

➊ Matrix für E (tr(E)=6)
















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

































1s(H1)
1s(H2)
2s(O)
2pz(O)
2px(O)
2py(O)

















➋ Matrix für C2 (tr(C2)=0 )
















0 1 0 0 0 0
1 0 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 −1 0
0 0 0 0 0 −1
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2s(O)
2pz(O)
2px(O)
2py(O)

















➌ Matrix für σv(xz) (tr( σv(xz) )=2)
















0 1 0 0 0 0
1 0 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 −1
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➍ Matrix für σv(yz) (tr(σv(yz))=4)
















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