Ammonia formation by the successive hydrogenation of N atom trapped solid N,
at low temperature
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A high abundance of ammonia molecules (NH3) has been observed in the gas phase but also
solid phase in molecular clouds. In the gas phase reaction, the combination process of the
successive H atom abstraction reactions

N"+H, > NH +H
NH +H, » NH," + H
NH," +H, — NH;" + H
NH;"+H, —> NH; +H
and the dissociative recombination reaction
NH; +e — NH; +H
has been proposed as the formation process of NHi;. However, it was indicated that this
process is inefficient especially in cold molecular clouds [1], because the first abstraction
reaction were reported to the endothermic reaction [2,3]. In the gas-grain reactions, the
successive hydrogenation of N atom

+H +H +H
N — NH — NH, — NH;j;
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low temperature. Figure 1: (top) Infrared absorption spectra for
reference of solid NHj; at 10 K. (bottom) Absorption
spectra of the formed NH; by the H atoms exposure
of N atoms in solid N, at 10 K. Dashed lines indicate
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