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The electronicenegy of a triatomic moleculecan be doubly degenerateat linear configurationsbut split into two non-deyenerate
componentsat bentgeometriesThis is termedthe Rennereffect. If two differentlineargeometriesareaccessibléo the moleculeand
theelectronicenegy is doubly degeneratet thesegeometrieswe speakaboutthe ‘double Rennereffect!

For example,a doubleRennereffect will occurif the triatomic moleculeABC isomerizesdbetweertwo linearminima ABC andBCA,
say andthe electronicenepy is doubly degenerateat theseminima. An exampleof this is afforded by the two isomersMgNC and
MgCN in the A 211 electronicstate.

Also ABB moleculescanexhibit the doubleRennereffect. In the X 24" and A %4’ electronicstatesof HOO, the protonorbitsthe OO
moiety with two equivalentminimaon eachpotentialsurfaceat bentgeometries At thetwo lineargeometriedHOO andOOH (which
correspondo maximaon the potentialenegy surface)thetwo electronicstatesaredegeneratesall state.Thetwo equivalentminima
on eachsurfaceareseparatedy a maximumcorrespondingo a T-shapedyeometry

We have developeda programfor calculatingtherovibronic enegiesfor atriatomicmoleculein ‘double-Renner’-dgeneratelectronic
states.Our programcantreatboth ABC- andABB-type molecules.

Thenew programhasbeenappliedto A 2IT MgNC/MgCN, andto HOO in the X %4” and A 4’ states.

We presentdetailedanalysesof rotation-bending-electroniwavefunctionsaimedat providing further insight into the natureof the
double-Renneinteraction.



