Laboratory investigations of molecular hydrogen formation on dust grain analogues

Gianfranco Vidali. J. Roser, C.Liu Syracuse University, Physics Department, Syracuse, N.Y. 13244-1130

Valerio Pirronello Universita’ di Catania, Istituto di Fisica (Sicily) Ofer Biham The Hebrew University, Physics Department (Israel)

We report results on molecular hydrogen formation on surfaces of realistic analogues of dust grains under astrophysically relevant conditions. Experiments were conducted using two low energy hydrogen and deuterium beams impinging on samples kept at 6 to 20 K in an ultra-high vacuum chamber. Most of the results reported here are for molecular hydrogen formation on olivine (a silicate), but preliminary results on amorphous carbon and other materials will be presented as well.

Our main results are:

a) Recombination kinetics depends quadratically on reactants concentration at low coverage;

b) Mobility is dominated by thermally activated processes;

b) Recombination depends strongly on surface temperature between 8 and 15 K, depending on sample material.

Based on these results, we propose a model consisting of a set of rate equations for the recombination of molecular hydrogen in different astrophysically environments. References:

Pirronello, v., Shen, L., Liu, C., and Vidali, G., 1997a, Ap.J., 475, L69. (Laboratory Synthesis of Molecular Hydrogen on Surfaces of Astrophysical Interest).

Pirronello, V., Shen, L., Liu, C., and Vidali, G., 1997b, Ap.J., 483, L131. (Efficiency of Molecular Hydrogen Formation on Silicates) Biham, O., Furman, I., Katz, N., Pirronello, V., and Vidali, G., 1998, MNRAS (in press). (H_2 formation on Interstellar Grains in Different Physical Regimes).

Acknowledgments:

Support from NASA Grants NAG5-4998 (Infrared, Submillimeter,and Radio Astronomy Research and Analysis Program) and NAG5-6822 (Ultraviolet, Visible and Gravitational Astrophysics Research and Analysis Program) is gratefully acknowledged.