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A 	�
����� resonanceenhancedmultiphotonionization(REMPI) techniquehasbeenusedto characterizetransitionsof theOH radical
from its groundX ��� stateto the D ����� and3 ���� Rydberg states.The OH radicalsareproducedby a H � O discharge in a pulsed
free-jetexpansion.a ThesupersonicexpansioncoolsOH to its lowestrovibrationallevel andgreatlysimplifiestheREMPIbandsto three
stronglines,Q � (1), R � (1), andS� (1). Time of flight detectionis gatedon the OH� masschannel,however, interferencefrom strong
H � O transitionsin this energy region canalsoappear. In orderto furtherclarify thesespectra,hexapolefield focusingis implemented.
The hexapolestateselectsOH moleculeswith the � ��� �"!$#&%�
 componentof the upper ' -doubletlevel (f-symmetry)of the lowest
rotationalstateof OH X � �(*) � 	,+-!/.10�23!/#&%�
&� andfocusesthesemoleculesto thepoint of laserinteraction.This focusingresults
in a five to six fold enhancementof the Q � (1) andS� (1) lines thatoriginatefrom theselectedgroundstatelevel. Theseexperimental
conditionshave allowedfor thediscovery of new, highervibrationallevels in eachof theRydberg states,specificallyD � � � 	,+4!5#&�
and3 � � � 	,+6!7��08
�� . Spectroscopicconstantscharacteristicof OH in theseRydberg statesaredeterminedbasedon the rotational
bandstructurein theREMPIspectra.Theconstantswill becomparedwith previousexperimentalwork of lower vibrationallevelsb and
theoreticalpredictionsof transitionprobabilities.
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