APPLICATION OF THE GENETICALGORITHM IN THE ANALYIS OF COMPLEXMOLECULAR SPECTRA

W. LEO MEERTS, DepartmenbfMolecularandLaserPhysicsUniversity of Nijmegen,P.O.Box9010,6500
GL Nijmegen, TheNetherlandsMICHAEL SCHMITT, Institutfur Physikalisbe Chemiel, Heinrich-Heine-
Universitat, Universitatsstiasse26.43.02,D-40225Dusseldorf Germany GERRIT. C. GROENENBOOM,
Institute of Theoetical Chemistry University of Nijmegen, P.O. Box 9010,6500GL Nijmegen, The Nether
lands

It hasbeenshavn? thatthe GeneticAlgorithm canbe usedin the assignmenof high densityspectra Sincethe methoddoesnot require
aninitial assignmenbf quantumnumbersto the individual transitionsit canbe of greathelpin the analysisof complex spectrawith

mary (partly) overlappingines. Themajorrequiremenfor thesucces®f thetechniques thatthetheoreticamodelis capablego predict
boththe positionsandintensitiesof the spectrum.

High resolutionrotationalresohed UV-laserspectraorm in generaka perfectclassof spectrao be analyzedoy the GeneticAlgorithm

usinganasymmetriaotor Hamiltonian.

Oneof the majordravbacksfor applicationwastherelatively large amountof computingtime neededo performa corvergencecalcu-
lationusingthe GeneticAlgorithm. We have greatlyimprovedthevariousalgorithmsto obtaintheevaluationfunctiorf whichis usedas
acriteriumfor thequality of thefit. Togethewith afew otherimprovementsonthecomputingprocesshis hasresultedn areductionof

thecomputingtime by afactorof 10. It is now within the scopeof modernPC'’s, evenwith a singleprocessarto performafull Genetic
Algorithm corvergenceon a complicatedspectrumover lunchtime. This canbe donewithout ary prior assignmentsf transitionsnor
knowledgeof the parameters.

We will shav resultson previously investicatedspectraof 120 substitutecbheno? andresultson the Ne-benzonitrileclusternot previ-

ouslyassignedn theconventionalway.
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