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Microwave Spectroscopy of the H2-DCN Molecular Complex
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Fourier-Transform microwave spectroscopy was applied to observe the J =1 - 0 rotational line of the
H»-DCN complex containing the ortho as well as para hydrogen molecule. Rotational spectra of H-DCN
up to J =5 - 4 were also observed in the millimeter-wave region. From the observed rotational constants,
the center-of-mass distance of H, and DCN was derived to be 4.00356 (43) A for the ortho species and
4.1596 (36) A for the para species. The hyperfine splitting due to the magnetic interaction between the
hydrogen nuclear spin of the H, part was observed for the ortho species, but not for the para species. From
the observed nuclear spin-spin coupling constant d = 24.66(68) kHz of ortho-H,, the average value of
<P>(cosO)> = 0.439(10) was derived indicating the nearly-free rotation of H, in the complex. The nuclear
quadrupole interaction constants, due to N and D nuclei, show that the DCN part execute a floppy motion
with a large mean square amplitude of about 30 and 25 degree in the ortho and para species, respectively.
The isotope effect on rotational constants confirmed the totally different configurations in the ortho and
para species: Hp is attached to the D end of DCN in the para species, while to the N end in the ortho

species.
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Table I. Molecular Constant
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