
RESONANCE ENHANCEDTWO-PHOTON IONIZATION (RE2PI)SPECTRUM OFTHE 520NM SYSTEMOFRbCs

YOUNGJEEYOON, YONGHOONLEE, SUN JONGBAEK, JEONGYECHOI, andBONGSOOKIM, De-
partment of Chemistry, Korea Advanced Institute of Science and Technology, Taejon 305-701, Korea.

The rovibrationalspectrumof RbCsmoleculein the rangeof 520 nm is observed by the resonanceenhancedtwo-photonionization
(RE2PI)method. A very cold pulsedmolecularbeamthat containsRbCs,Rb� , Cs� , etc is generatedby a high temperaturepulsed
nozzle. Only RbCs

�
ion could be detectedusingthe time-of-flight (TOF) massspectrometer(massresolution �������	� ). Vibrational

bands( 
���
�������� ) arerotationallyresolvedby thehighresolutiondyelaserwith anintracavity etalon(laserresolution����� ��� cm� �
).

Theexcited electronicstateis assignedto the � ��� �
statethatdissociatesinto Rb(5s

��� ����� ) + Cs(7s
��� ��� � ). By the pseudopotential

calculation,the � � �!�
statehasadiabaticpotentialcurve with a shelf asa resultof the avoidedcrossingwith ionic pair stateat long

internucleardistances.Observedin theFranck-Condonregion,however, the "$#&% curve shows slightly positive curvaturefor 
��(')�	� ,
which mayresultfrom theavoidedcrossingwith the � �*� �

stateat ��� ˚+ .
By the selectionrulesof "-,)
/.0� for

�*�213�*�
transitions,only 4 and 5 lines areobserved. The rotationalconstants,6 % , and

thevibrationaltermvalue, 78% , aredeterminedfrom theanalysisof therotationallyresolvedspectra.Fromthevibrationalenergy level
spacing,"$# % , thespectroscopicparametersfor the � ��� �

statearedeterminedas 7:9!
;��<��	�	���=�>��?@<�A cm� �
, BC9!
ED���� <	�F?��GA cm� �

, and
B 9�HI9 
)��� �GD�����?@�JA cm� �

.
The dissociationenergy, KL9 , is 3811.5cm� �

. Measuredisotopeshifts confirm the absolutevibrationalnumbering. The 6M9 and NC9
obtainedfrom the 6M% vs. 
 plot are0.013468(8)cm� �

and O�� DJ<F?PDJA&QR�>���IS cm� �
, respectively. Using thesemolecularconstants,

potentialenergy curveof the � ��� �
stateis constructedby theRKR method.


