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Spontaneous Emission between ortho- and para-Levels of Water-lon, H,O"
(N. Chiao Tung Univ., Kyushu Univ., Sophia Univ., Univ. of Chicago)
Keiichi Tanaka, Kensuke Harada, Sinkoh Nanbu, and Takeshi Oka
Nuclear spin conversion interaction of the water ion, H,O", has been studied to derive the spontaneous
emission lifetime between the ortho- and para-levels. The H,O" ion is a radical with ZBl electronic ground
state and the off-diagonal electron spin-nuclear spin interaction term, Ty, (S Aly+ Sy Aly), connects ortho
and para levels, because Al = I, —I, has nonvanishing matrix elements between |1 = 0 and 1. The mixing by
this term with Ty, = 72 MHz, predicted by an ab initio theory, is many orders of magnitude larger than that
for closed shell molecules because of the large magnetic interaction due to the unpaired electron.

The lower lying 1o (para) and 1;; (ortho) levels mix by 8.8 x 10 because of their large separation
(16.267 cm™) to give the spontaneous emission lifetime from 1y, (para) to O (ortho) of 520-5200 year.
These results qualitatively help to understand the observed high ortho to para ratio of 4.8 + 0.5 toward Sgr
B2. The rates are slow to compete with the reaction by collision, but the o/p ratio of 4.8 will be given when
the number of density of H, is very low (n ~ 0.1 cm™) and the radiative temperature T,1is less than 20K.

SgrB2(M) column densities and ratios
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