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Radiative Lifetime for Nuclear Spin Conversion of Water-Ion, H,O*
(N. Chiao Tung Univ., Kyushu Univ., Univ. of Chicago)
OKeiichi Tanaka, Kensuke Harada, and Takeshi Oka

Last year we reported the ortho and para coupling channels of H,O" below 900 cm™ caused by
accidental near degeneracy of rotational levels. For example, hyperfine components of the 4,,(0) and
330(p) levels mix each other by 1.2 x 107 due to the near degeneracy (AE = 0.417 cm™"), but the lower
lying 14;(p) and 1, 1(0) levels mix only by 8.9 x 107 because of their large separation (4E = 16.27 cm-1).
In the present study, we solved the radiative rate equations including all the rotational levels below 890
cm™' to give the o-p conversion lifetime to be 0.451, 3.27, 398 and 910 years for the equilibrium o/p ratio
of 3.00, 3.00, 4.52, and 406 when the radiation temperature 7, is 100, 60, 20 and 5 K. These results
qualitatively help to understand the observed high o/p ratio of 4.8 £ 0.5 (T = 21 K) toward Sgr B2, but they
are too slow to compete with the reaction by collision unless the number of density of H, in the region is

very low (n =1 cm™) or the radiative temperature is very high (7, > 40K).
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