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We presentrecentprogressin high-resolutionspectroscopicstudiesof atomicandmolecularRydberg statesusingnarrow-bandwidth
XUV lasersourcesandmillimeter waves.Fromsuchstudiesonecan(1) derive very detailedinformationon theenergy level structure
(including the hyperfinestructure)of molecularRydberg statesup to principal quantumnumbersbeyond ������� , (2) improve the
currentunderstandingof theunusualpropertiesof thevery high Rydberg stateswith ���
	���� probedby pulsed-field-ionizationzero-
kinetic-energy (PFI-ZEKE)photoelectronspectroscopy, and(3) usethis improvedunderstandingto betterexploit theadvantagesof this
technique,in particularits resolution,to studythestructureanddynamicsof molecularions.
To illustrate the potentialof high-resolutionelectronandphotoelectronspectroscopicstudies,we shall presentour recentresultson
severalmolecularsystemssuchasH � , N � , CH
 andthecorrespondingsingly chargedcations.


