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Thetime dependentvave-pacletdynamicsof anon-penetratingRydbeg electronin abody-framecoherensuperpositiorstateof CaFis
investigatedusingan effective Hamiltonianmodel. Our resultsindicatethatthe informationabouttheion-corequadrupolenomentcan
bedirectly inferredby monitoringthetime requiredfor the Rydbeg wave-pacletto returnto its initial state.The effective Hamiltonian
modelis then embeddedn a time-dependenmultichannelquantumdefecttheory model which hasthe advantageof capturingall
molecularresonances(i.ethe shortrangeelectron-nucleascatteringprocessesvhich lead to rotationaltransitionsof the core)in a
single, unified calculation. Both theoriescan be appliedto quantitatvely describethe datathat will be provided from the ongoing
time-domainexperiments.Extensiongo includevibrationalinteractions predictedby the R-dependencef the quantumdefectmatrix
elementsarepossibleandconstitutethe naturalfuturedirectionsin this work.



