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1. Introduction

In the last decade there has been a tremendous increase of interest in studying processes
occurring on IS dust. In part this is due to the availability of ground-based and space-
borne high quality instruments which have been used to detect molecules in diverse
astrophysical environments, from protoplanetary disks to hot cores and dense clouds.
It has also been recognized that IS dust has an important role in the formation of
molecules, from molecular hydrogen to methanol. Therefore, it is necessary not to study
only properties of dust, but also understand how atoms and molecules interact with and
on dust.

This has prompted a number of laboratories with a tradition of working in surface
science to study the processes associated with dust. Besides the standard probes that
have been used in the past, now there are available techniques that can give precise in-
formation at the atomic/molecular level about the formation of molecules on dust. For
instance, Thermal Programmed Desorption (TPD), Reflection Absorption Infrared Spec-
trometry (RAIRS), Resonant Enhanced Multiphoton Ionization (REMPI), and Atom
Force Microscopy (AFM) give information about the kinetics and energetics of diffu-
sion of atoms/molecules on and desorption from surfaces, the products of reaction, the
ro-vibrational state of ejected products, and the morphology of the solid surfaces, respec-
tively. One of the consequences of the interest by surface science laboratories in studying
physical/chemical properties of dust analogues and reactions occurring on them is that
works of interest to astrochemistry are now regularly published in chemical physics/ sur-
face science journals such as J. Chem. Phys., J. Phys. Chem., Phys. Chem. Chem. Phys.,
Surface Science, and others.

While in the past there has been a large number of laboratory studies of the interaction
of charged particles and radiation with ice-covered dust grain analogues, most recent
work points at new directions of research that will likely continue to be studied in the
near future, i.e. the formation of molecules in/on ices by hydrogenation reactions, the
properties of mixed ices, and the formation and properties of dust particles, including
nanoparticles. Observations with ALMA, SOFIA and Herschel will yield more detailed
information on dust and molecules, and theoretical studies will need to sort out the role
of dust particles in molecule formation.

2. Meetings

Sessions about atomic/molecular interaction with surfaces are often featured at regu-
larly scheduled COSPAR, AAS and Lunar and Planetary Institute meetings. For more
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information about these meetings, visit the Web sites of the respective organizations. For
information about the meetings below, visit the web site of the Canadian Astronomy Data
Centre (Web link: <wwwl.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/meetings/>). Unfortu-
nately, a number of meetings’ official web sites have been taken down.

Most important meetings (listed in inverse chronological order):

e Cosmic Dust — Near And Far, Heidelberg, Germany, 8-12 September 2008

e Bridging the Laboratory and Astrophysics, 212th AAS, St. Louis, MO, USA, 1-5
June 2008

o The Molecular Universe: International Meeting on the Physics and Chemistry of the
IS Medium, Arcachon, France, 5-8 May 2008

e AbSciCon 2008: Fifth Astrobiology Science Conference, Santa Clara, CA, USA, 15-
17 April 2008

o Titan Observations, Experiments, Computations, and Modeling, Miami, FL, USA,
24-26 March 2008

e Organic Matter in Space, IAU Symposium No. 251, Hong Kong, 18-22 February 2008

o The Evolving Insterstellar Medium in the Milky Way and Nearby Galazies, Pasadena,
CA, USA, 2-5 December 2007

e Bioastronomy 2007: Molecules, Microbes, and Extraterrestrial Life, San Juan, PR,
USA, 16-20 July 2007

e Origins of Solar Systems, 2007 Gordon Conference, South Hadley, MA, USA, 8-13
July 2007

o Molecules in Space and Laboratory, Paris, France, 14-18 May 2007

e Astronomy in the Submillimeter and Far Infrared Domains with the Herschel Space
Observatory, Les Houches Winter School, France, 23 April - 4 May 2007

o Titan Observations, Experiments, Computations, and Modeling, Honolulu, HI, USA,
5-7 February 2007

e Science with ALMA: a New Era for Astrophysics, Madrid, Spain, 13-16 November
2006

o [S Medium, Heidelberg Summer School, Germany, 25-29 September 2006

e From Dust to Planetesimals, Ringberg Castle, Bavaria, Germany, 11-15 September
2006

e Cosmic Chemistry and Molecular Astrophysics, Nobel Symposium, Sudertuna, Swe-
den, 10-15 June 2006

o Complexr Molecules in Space — present Status and Prospects with ALMA, Fuglsocen-
tret, Denmark, 8-11 June 2006

e (Carbon in Space, International workshop, Lago di Como, Italy, 22-25 June 2006

e NASA Laboratory Astrophysics Workshop, Las Vegas, NV, USA, 14-16 February
2006

Astrochemistry - A Molecular Approach, Honolulu, HI, USA, 17-18 December 2005
Hunt for Molecules, Paris, France, 19-20 September 2005
Protostars and Planets. V, Big Island, HI, USA, 24-28 October 2005
5th. European Workshop on Astrobiology, Budapest, Hungary, 10-12 October 2005
Astrochemistry throughout the Universe: Recent Successes and Current Challenges,
IAU Symposium No. 231, Monterey, CA, USA, 29 August - 2 September 2005

o Astrobiology and the Origins of Life, Hamilton, Canada, 24- May -10 June 2005

e The Spitzer Space Telescope: New Views of the Cosmos, Pasadena, CA, USA, 9-12
November 2004

e The Dusty and Molecular Universe: A prelude to Herschel and ALMA, Paris, France,
27-29 October 2004
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e FEffects of Space Radiation on Solar System Ices, AOGS 2004 Session SP2, Singapore,
5-9 July 2004
o Astrophysics of Dust, Estes Park, CO, USA, 2003

Published works in the area of molecular reactions on solid surfaces have been sorted
in 4 sections:

(a) reviews

(b) observations of dust and ices in the ISM

(¢) dust (formation, properties, and exposure to space environment)

(d) interactions of atoms and molecules with solids in simulated ISM conditions

(e) interaction of radiation and charged particles with ices in simulated ISM conditions

Obviously, there is a certain degree of arbitrariness in the sorting. Several papers could
be entered in more than one section. The papers listed here are the ones that appeared
in print since the last review by the Working Group on Molecular Reactions on Solid
Surfaces in 2002; therefore, this report covers a six-year period. Works are listed in inverse
chronological order.

3. Reviews
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