NH_3 reactions in ion-irradiated H_2O + CO_2 ices–in search of the identification of the 6.8 micron interstellar absorption band

M. H. Moore NASA’s Goddard Space Flight Center

R. K. Khanna University of Maryland, Department of Chemistry, College Park, MD

Attempts to fit the 6.8 micron feature observed in ISO SWS spectra such as NGC 7548 IRS9 and RAFGL 7009S using laboratory data have included a variety of species. Schutte et al. (1996) discusses candidates such as ices containing CH_3OH or NH_4+ ions but these alone can not explain the observed intensity. We have begun examining reactions between carbonic acid, H_2CO_3, and the base, NH_3, in search of new species which may contribute to the 6.8 micron feature. A layer of NH_3 ice is first formed under a layer of H_2O + CO_2. H_2CO_3 is formed in the H_2O +CO_2 ice layer during irradiation (Moore and Khanna, 1991). During slow warming the NH_3 diffuses through the upper layer containing the carbonic acid. Our first major result was the formation of a new residual ice above 250 K which is tentatively identified as carbamic acid (NH_2COOH) (Khanna and Moore, 1998). This compound has not been isolated or characterized by any other experimental technique. The spectrum of carbamic acid is a good match with the 6.8 micron band, but because it also contains a strong 7.7 micron band, it will not be a good candidate for the interstellar features. However, the acid is important because of the existence of its CN bond; structurally it has similarities with glycine, the simplest amino acid. References:

Schutte, W.A., A.G.G.M. Tielens, D.C.B. Whittet, A. Boogert, P. Ehrenfreund, Th. de Graauw, T. Prusti, E.F. van Dishoeck, and P. Wesselius (1996). The 6.0 and 6.8 micron absorption features in the spectrum of NGS 7538: IRS9. A.A. 315, L33.

Moore, M.H. and R.K. Khanna (1991). Studies of proton irradiated H_2O + CO_2 and H_2 + CO ices and analysis of synthesized molecules. J.G.R. 96, 17,541.

Khanna, R.K. and M.H. Moore (1998). Carbamic acid: molecular structure and IR spectra (in preparation).

Acknowledgments:

MHM acknowledges support through NASA RTOPs 344-02-57 and 344-33-01. RKK acknowledges previous support through NASA Grant NAGW 3598.