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al-opti
al double resonan
e spe
tros
opy. BaOH and BaOD mole
ules were synthesized in a Broida-type oven, using a single modeTi:Sapphire laser and a single mode dye laser for mole
ular ex
itation. The observed spe
tra mimi
 a typi
al 2� �2 �+ transition,believed to emanate from single or triple quanta of the bending vibration in the ~A02� state. Measured rotational lines have beenassigned and rotational and �ne stru
ture parameters determined through a 
ombined least-squares �t with the millimeter-wave purerotational data of the ~X2�+ state. Previous analyses of the ~A2�� ~X2�+ transitions of BaOH and BaOD yielded signi�
antly differentspin-orbit 
oupling 
onstants, whi
h were attributed to possible global and lo
al perturbations arising from vibrationally ex
ited bandsof the ~A02� state. Although the newly observed ~A02� state bands 
ould not be 
on
lusively designated a spe
i�
 spin state, thederived �-doubling 
onstants also show signi�
ant 2� 
hara
ter, further indi
ating a strong intera
tion between the ~A2� and ~A02�states of BaOH. To validate these 
on
lusions, ab initio 
al
ulations have been 
arried out to further understand the nature of the BaOHex
ited states. The wavefun
tions of the ~D02�+, ~D2�+, ~C2�, ~B2�+, ~A2�, ~A02� and ~X2�+ states have been optimised with a stateaveraged multi
on�gurational 
al
ulation using the MolPro software. Cal
ulated verti
al term energies show relatively good agreementwith existing opti
al data.


