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Abstract:

High resolution spectroscopic measurements were performed on gas phase yttrium monoxide 
and on gas phase strontium hydride. The A('2)(PI)(,r)-X('2)(SIGMA)('+) visible spectrum of gas 
phase yttrium monoxide has been studied at sub-Doppler resolution to obtain information on 
the spin-rotation interaction and on the yttrium nuclear magnetic hyperfine interaction. The 
observations were fitted to an effective Hamiltonian model that was independent of the 
nuclear magnetic hyperfine interactions in the excited electronic state. From the analysis of the 
spin-rotation and yttrium hyperfine structures (hfs), the spin-rotation parameter was 
determined to be (gamma)-0.0048(4) cm('-1), and the magnetic hfs parameters were 
determined to be b(,F) = -0.00761(4) cm('-1) and c = -0.0003(13) cm('-1) (statistical standard 
deviation in parentheses). An interpretation of the determined parameters in terms of possible 
electronic configurations is presented. Microwave optical double resonance signals for the N = 
1--2 and N = 3--4 transitions of gas phase yttrium monoxide in its ground electronic state have 
been recorded. A comparison with the simulated spectrum produced using the spectroscopic 
parameters derived from the present analysis of the sub-Doppler optical spectra is made. The 
electric dipole moment of the A('2)(PI)(v' = 0) state of yttrium monoxide is determined to be 
(3.13 (+OR-) 0.21) Debye in A('2)(PI)(,3/2) state (2(sigma) uncertainty) by intermodulated 
fluorescence of the R(,2)(1)(G = 1) line in the presence of a homogeneous electric field. The 
optical spectrum of strontium hydride of A('2)(PI)(,r)(v' = O) -X('2)(SIGMA) ('+) (v'' = 0) band 
system has been studied at sub-Doppler resolution to obtain information on the nuclear 
hyperfine interactions of the hydrogen atom in the ground state. The experimental technique 
employed was intermodulated fluorescence, with the electronic transition excited by tunable 
dye laser. The data obtained were fit together with earlier Doppler limited measurements to an 
effective Hamiltonian. It is noteworthy that the effective Hamiltonian can reproduce the 
observations to within experimental error, from the analysis of the hydrogen hyperfine 
structure, the magnetic hfs parameters were determined as b(,F) = -0.00656(3) cm('-1) and c = 
0.00007(15) cm('-1


