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Thetimedependentwave-packetdynamicsof anon-penetratingRydberg electronin abody-framecoherentsuperpositionstateof CaFis
investigatedusinganeffective Hamiltonianmodel.Our resultsindicatethattheinformationabouttheion-corequadrupolemomentcan
bedirectly inferredby monitoringthetime requiredfor theRydberg wave-packet to returnto its initial state.Theeffective Hamiltonian
model is then embeddedin a time-dependentmultichannelquantumdefect theory model which hasthe advantageof capturingall
molecularresonances(i.e.the short rangeelectron-nuclearscatteringprocesseswhich lead to rotationaltransitionsof the core) in a
single, unified calculation. Both theoriescan be appliedto quantitatively describethe datathat will be provided from the ongoing
time-domainexperiments.Extensionsto includevibrationalinteractions,predictedby theR-dependenceof thequantumdefectmatrix
elements,arepossibleandconstitutethenaturalfuturedirectionsin thiswork.


