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A (2 + 1) resonancenhancednultiphotonionization (REMPI) techniquehasbeenusedto characterizeransitionsof the OH radical
from its groundX 211 stateto the D 25~ and3 2X~ Rydbeq states.The OH radicalsare producedby a H,O dischagein a pulsed
free-jetexpansion’ ThesupersoniexpansioncoolsOH to its lowestrovibrationallevel andgreatlysimplifiesthe REMPI bandso three
stronglines, Q1 (1), Ri(1), andS;(1). Time of flight detectionis gatedon the OH* masschannel however, interferencerom strong
H»O transitionsin this enegy region canalsoappear In orderto further clarify thesespectrahexapolefield focusingis implemented.
The hexapolestateselectsOH moleculeswith the |M;| = 3/2 componenbf the upper A-doubletlevel (f-symmetry)of the lowest
rotationalstateof OH X 2II3,» (v = 0,J = 3/2) andfocuseshesemoleculesto the point of laserinteraction. This focusingresults
in afive to six fold enhancemendf the Q; (1) andS; (1) lines thatoriginatefrom the selectedyroundstatelevel. Theseexperimental
conditionshave allowed for the discovery of new, highervibrationallevelsin eachof the Rydbeq statesspecificallyD 2%~ (v = 3)

and3 2%~ (v = 1,2). Spectroscopiconstantcharacteristiof OH in theseRydbeg statesare determinedbasedon the rotational
bandstructurein the REMPI spectraThe constantsvill be comparedwith previous experimentawork of lower vibrationallevels® and
theoreticapredictionsof transitionprobabilities.
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