n}’% Cornell University
) Library

Search or Article-id

arXiv.org > astro-ph > arXiv:1107.5193

Astrophysics > Solar and Stellar Astrophysics

When sticking influences H2 formation

S. Cazaux, S. Morisset, M. Spaans, A. Allouche
(Submitted on 26 Jul 2011)

Aims. Interstellar dust grains, because of their catalytic properties, are crucial to the formation of H2,
the most abundant molecule in the Universe. The formation of molecular hydrogen strongly depends
on the ability of H atoms to stick on dust grains. In this study we determine the sticking coefficient of H
atoms chemisorbed on graphitic surfaces, and estimate its impact on the forma- tion of H2. Methods.
The sticking probability of H atoms chemisorbed onto graphitic surfaces is obtained using a mixed
classical-quantum dynamics method. In this, the H atom is treated quantum- mechanically and the
vibrational modes of the surface are treated classically. The implications of sticking for the formation
of H2 are addressed by using Kinetic Monte Carlo simulations that follow how atoms stick, move and
associate with each other on dust surfaces of different temper- ature. Results. In our model,
molecular hydrogen forms very efficiently for dust temperatures lower than 15 K through the
involvement of physisorbed H atoms. At dust temperatures higher than 15 K and gas temperatures
lower than 2000 K, H2 formation differs strongly if the H atoms com- ing from the gas phase have to
cross a square barrier (usually considered in previous studies) or a barrier obtained by DFT
calculations to become chemisorbed. The product of sticking times efficiency can be increased by
many orders of magnitude when realistic barriers are considered. If graphite phonons are taken into
account in the dynamics calculations, then H atoms stick better on the surface at high energies, but
the overall H2 formation efficiency is only slightly affected. Our results suggest that H2 formation can
proceed efficiently in photon dominated regions, X-ray dominated regions, hot cores and in the early
Universe when the first dust is available.

Comments: 6 figures, 14 pages

Subjects: Solar and Stellar Astrophysics (astro-ph.SR)
Journal reference: A&A 2011

Cite as: arXiv:1107.5193 [astro-ph.SR]

(orarXiv:1107.5193v1 [astro-ph.SR] for this version)
Submission history
From: Cazaux [view email]

[v1] Tue, 26 Jul 2011 12:18:45 GMT (219kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.

We gratefully acknowledge supy

the Simons Fo
and member ins

Download:

. PDF
. PostScript
. Other formats

Current browse cont

astro-ph.SR
< prev | next >
new | recent | 1107

Change to browse b

astro-ph

References & Citatic

. INSPIRE HEP
(refers to | cited by)
. NASA ADS

Bookmarkwnat is this?)

[ERaes ] 1 [ it
]



