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We presentrecentprogressn high-resolutionspectroscopistudiesof atomicand molecularRydbeg statesusing narrav-bandwidth
XUV lasersourcesandmillimeter waves. From suchstudiesonecan(1) derive very detailedinformationon the enegy level structure
(including the hyperfine structure)of molecularRydbeg statesup to principal quantumnumbersbeyond n = 50, (2) improve the
currentunderstandin@f the unusualpropertiesof the very high Rydbeg stateswith n > 150 probedby pulsed-field-ionizatiorzero-
kinetic-enegy (PFI-ZEKE) photoelectrorspectroscop and(3) usethisimprovedunderstandingo betterexploit the advantage®f this
techniquejn particularits resolution to studythe structureanddynamicsof molecularions.

To illustrate the potentialof high-resolutionelectronand photoelectrorspectroscopistudies,we shall presentour recentresultson
severalmolecularsystemssuchasHs, N2, CH; andthecorrespondingingly chagedcations.



