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Out of thousandsof organic dyessynthesizedover the last hundredyearsonly a few show laseractionwhenexcited by Q- switched
laseror a pulsednitrogenlaserandstill fewer underflashlamp excitation. Organic dyesthat show laseractionareselectedby trial
anderror. For an efficient working of a lasermaterialit is importantto selectdyeswhich have high quantumyield and low lasing
threshold. Coumarinsor &#61537;-benzopyronesareknown for their stronglasingeffect. It is a classof laserdyesemitting in the
bluegreenregion of thespectrumandderivedfrom coumarin- theparentmoleculeon substitutionwith auxochromic(OH, NH2, CH3,
etc.) groupsat variouscarbonpositions.Dependingon the locationanddirectionof thesinglet-singlet(S-S)relative to triplet- triplet
(T-T) oscillatorswithin themolecularframe,substitutionby thehydroxy auxochromicgroupmaycauseT-T absorptionbandsto move
in or out of fluorescenceregion, or they may be left unchanged.An attemptis madeto studythe spectroscopiccharacteristicsof 4-
hydroxycoumarinmolecule.Electronicabsorptionspectraof 4-hydroxycoumarinaremeasuredin thewavelengthregion200700nmin
liquid solventsandsolgel.Fluorescencespectrumis measuredonexciting 4-hydroxycoumarindopedin solgelby varyingtheexcitation
wavelengths.Electronictransitionsobservedexperimentally, areinterpretedusingtheoptimizedgeometriesandCNDO/S-CImethod.
Assignmentsof observedelectronictransitionsaremadeon thebasisof singlet-triplet electronictransitions.Further, effect of hydroxy
substituenton thespectralpropertiesof theparentaromaticmoleculeareinvestigatedon thebasisof molecularstructureandspectral
predictionsfor 4-hydroxycoumarinasa potentialdye lasermaterialaremade. Thesepredictionssupportedby theoreticalresultsare
presentedgraphicallywith possiblearrangementsof low energy S-Soscillatorsrelative to T-T oscillatorslocatedin the fluorescence
region. Dependingon shortor longaxissubstitution,theredshiftsof theS-SandT-T absorptionbandsareobservedandtheimportance
of thesered shifts, asrelatedto the laseractionpropertiesarediscussed.We found a goodagreementbetweenthe experimentaland
calculatedresults.Furthermore,4-hydroxycoumarindopedin solgelis foundto bea potentialdyelasermaterial.


