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Channels of nuclear-spin relaxation in D>O trapped by rare-gas solids
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[Abstract]

We have devised a theoretical model of the phonon-mediated nuclear spin relaxation in DO
trapped by rare-gas matrices, from which temperature dependence of the relaxation rate was
derived. In order to test our model, we performed Fourier transform infrared spectroscopy of
D>0 trapped in cryomatrices of rare gases and observed absorption peaks due to rovibrational
transitions of ortho- and para-D2O in the spectral region of the bending vibration. We
measured the time evolution of the infrared spectra and analyzed the rotational relaxation
associated with the nuclear spin flip to obtain the relaxation rates of DO at various
temperatures. In terms of the devised model, the nuclear-spin-relaxation channels of D20 are
discussed.
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