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Wehaverecentlydemonstratedthatit is possibleto produceanew form of Rydberg stateby exciting moleculesinto veryhighvibrational
levelsof anexcitedion-pairstate.a These”nuclear”Rydberg statessharemany commonfeatureswith their hydrogenicanalogues,and
canbe usedfor a new form of thresholdphotoionizationspectroscopy that is very reminiscentof massanalyzedthresholdionization
(MATI) or zerokinetic energy (ZEKE) spectroscopy. This spectroscopy, calledTIPPSfor thresholdion-pairproductionspectroscopy,
canbeusedfor accuratebondenergy determination,b spectroscopy of molecularions,c, or to studythedynamicsof ion-pairproduction.
d This talk will discussthis new form of spectroscopy, andthesimilaritiesin behaviour betweenhydrogenicRydberg statesandnuclear
Rydberg states.[Acknowledgements:The work to be discussedin this talk wascarriedout by the following pastandpresentgroup
members:JamesMartin, RalphShiell, Xiaokun Hu, Qichi Hu, MohamedMusa. Financialsupportfrom NSERCandACS-PRFis
acknowledged]
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