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Vibroniccouplingarisesin theBorn-Oppenheimerapproximationfrom thecross-termthatappearswhenthesecondderivativeoperator
for the nuclearkinetic energy actson the productof an electronicanda nuclearwave function. This cross-termis usuallyhandled
asan effective operatorwhich hasmatrix elementsbetweenvibrational levels of differentelectronicstates. In unsymmetricallinear
triatomicmoleculestheseelementsfollow theselectionrules
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 � is thebendingvibration. The

mostimportanteffectsoccurin � electronicstates,becausedistant �� and ��� statesaffect the two Born-Oppenheimercomponents
differently. If the � and � electronicstatesarewell separatedthe vibrationalstructureof the � statecanbe treatedasif thereis an
operatoractingwithin the � statethatcausesa quadraticsplitting betweenits two components;this is theessenceof theRenner- Teller
effect. In transitionmetal-containingmoleculesthe densityof electronicstatescanbe high enoughfor this approachto breakdown.
Everyelectronictransitionthencontainsintense“forbidden” vibrationalbands,violating theusualselectionrules,andlargenumbersof
seeminglyrandomperturbationsoccur. Exampleswill bedrawn from thespectraof themetalmethylidynesandhydroxides.


