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Abstract:

We explore the initial formation of molecules in the gas and on grain surfaces during the
formation of a dense molecular cloud forming behind a shock in the diffuse ISM.
Specifically, we incorporate previous hydrodynamic simulations as the physical inputs
for the solution of a detailed gas-grain chemical reaction network. The resulting
abundances are then compared with observations of the molecular composition of both
the gas-phase and icy grain mantles within dark clouds. In such simulations, the column
density and extinction grow from initially low values to those more closely associated
with a dark cloud, and photodesorption processes play an important role in the
composition of ices at low to intermediate values of the extinction. We find that simple
ices, in particular the water ice mantle, forms as the cloud is born, while CO is found in
the gas. Thus the initial state of dense cloud chemistry does not start with the atoms as
typically assumed, but rather is one where molecules exist in the gas and also on grain
surfaces. Further, we investigate the subsequent formation of complex gas phase
molecules following the creation of the dark cloud.



