ASTRONOMICAL SOCIETY OF THE PACIFIC
CONFERENCE SERIES YVOLUMES

Volume 309

ASTROPHYSICS OF DUST

*

Proceedings of an International Symposium held at
Estes Park, Colorado, USA
26-30 May 2003

Edited by

Adolf N. Witt
Ritter Astrophysical Research Center, University of Toledo
Toledo, Ohio, 43606, USA

Geoffrey C. Clayton
Department of Physics & Astronomy, Louisiana State University
' Baton Rouge, Louisiana, 70803, USA

and

Bruce T. Draine
Department of Astrophysical Sciences, Princeton University
Princeton, New Jersey, 08544, USA



Table of Contents

Preface

Organizing Committees
Reviewers

Participants List

A Tribute to the Life and Science of J. Mayo Greenberg
Louis J. Allamandola € Louis d’Hendecourt

On the Role of Dust in the Universe
P. G. Martin

Section I: Dust in Galaxies N
Interstellar Extinction in the Milky Way Galaxy-
- Edward L. Fitzpatrick . . . . ... ... ... ... . ...
Extinction in Other Galaxies
Geoffrey C. Clayton . . . . . . . . . . .
Polarization of Starlight i
D. C. B. Whittet . . .. . ... ... ... ... .... R
Interstellar Dust Scattering Properties
Karl D. Gordon . . . . . . . . . . . e
Absorption Spectroscopy of Interstellar Dust .
Theodore P. Snow . . . . . . . . ..
Extended Red Emission: Photoluminescence by Interstellar
Nanoparticles
Adolf N. Witt & Uma P. Vigh . . . . . . .. .. ... .. .....
The Unidentified Infrared Features After ISO
E. Peeters, L. J. Allamandola, D. M. Hudgins, S. Hony, &
L ACG G M Tielens ... .o e e
Unidentified Infrared Bands in the Diffuse Interstellar Medium
Takashi Onaka . . . . . . . . . . . i i it
Infrared /Submillimeter Continuum Emission of Dust in ‘Galaxies
Daniel A. Dale . . . . . . . . . . . .. e

xi
xiii
xiv

XV

15

31



viii Contents

Dust in the High Redshift Universe
G. R. Meurer . . . . . . . . . . e e e

Section II: Dust in Circumstellar Environments -

Dust in Protoplanetary Disks

E. I Chiang . . . . .. .
Dust in Evolved Stars

L.B. F. M. Waters . . . . ... .. ..
Dust in Interplanetary Space and in the Local Galactic Environment

Eberhard Griin, Valeri Dikarev, Priscilla C. Frisch, Amara Graps,

Sascha Kempf, Harald Kriiger, Markus Landgraf,

Georg Moragas-Klostermeyer, € Ralf Srama . . . . . . . . .. ..
Stardust in Meteorites

Peter Hoppe . . . . . . . o . o o e e e
Cometary Dust: Ancient Interstellar Dust in the Solar System?

Martha S. Hanner . . . . . . . . . i e

Section III: Origin and Evolution of Dust

Dust Nucleation in Oxygen-Rich Environments
A.B. C.Patzer . . . o . o o v i it e

Observational Constraints on Circumstellar Carbon Grains

M. Jura . . . . . . e
Dust Formation in Supernova Ejecta: Cosmological Implications

Andrea Ferrara . . . . . . . . .. e e e
Dust Destruction Processes

A. P. Jones . . . . .. e e e
Grain Growth and Coagulation ‘

Jirgen Blum . . . . .. ... .o e
Interstellar Abundances and Depletions

Ulysses J. Sofia . . . . . . ... ... ... ..... e e

Section IV: Dust Physics

Interaction of Nanoparticles with Radiation

Adgen Li . . . . . . . . e
Charging of Dust Grains

Joseph C. Weingartner . . . . . .. . ... . ... ... S
Alignment of Interstellar Dust

W. G. Roberge . . . . . . . . . . ...
Translational Velocities and Rotational Rates of Interstellar Dust Grains

A. Lazarian & Huirong Yan . . . . . . . .. . ... ...
Probing Interstellar Dust Models Through SAXS (Small Angle X-ray

Scattering)

Eli Dwek, Viktor Zubko, Richard G. Arendt, & Randall K. Smith
Polarization of FIR/Sub-mm Dust Emission

Roger Hildebrand & Larry Kirby . . . . . . . . . . .. ... ...

299

301

499



Contents ’ ix

H, Formation on Dust Grains

Valerio Pirronello, G. Manico, J. Roser, & G. Vidali . . . . . . 529
Section V: Dust Composition / Laboratory Studies -+ 545

Interstellar Ices

A. C. A. Boogert & P. Ehrenfreund . . ... . .. ... ...... 547
Hydrocarbons in Meteorites, the Milky Way, and Other Galaxies

Yvonne J. Pendleton . . . . . . . . ... ... oo, 573
Interstellar Nanodiamonds

A. P. Jones & L. B. d’Hendecourt . . ... .. ... ... .... 589
Laboratory Studies on Carbonaceous Dust Analogs

Th. Henning, C. Jdger, & H. Mutschke . . .. . ... ... ... 603
Laboratory Simulation of Processing of Grains

Vito Mennella . . . . . .. .. . .. .. ... ., 629

Laboratory Studies on Jon-Irradiation of Dust Analogs: Application to
the Evolution of Interstellar Silicates
Karine Demyk, L. d’Hendecourt, A. Jones, H. Leroux,
Ph. Carrez, & P. Cordier . . . . . . . . . . ... ... ..... 649
Polycyclic Aromatic Hydrocarbons and Infrared Astrophysics: The
State of the PAH Model and a Possible Tracer of Nitrogen in
Carbon-rich Dust

Douglas M. Hudgins,'@ Louis J. Allamandola . . . . . . . .. .. 665

Section VI: Dust Models / Radiative Transfer 689
Interstellar Dust Models )

B. T. Draine . . . . . . . .« i e 691

Extinction Properties of Some Complex Dust Grains

Anja C. Andersen, Juan A. Sotelo, Gunnar A. Niklasson,

Vitaly N. Pustovit . . . . . . . . .. .. .. . 709
Models of the Unidentifed Infrared Emission Features . .

E. L. O. Bakes, Charles Bauschlicher, Jr., & Alerander Tielens 731
Radiative Transfer Models of Young Stellar Objects ‘

Barbara A. Whitney . . . . .. . ... ... .. ... Ll 755
Radiative Transfer in Spiral Galaxies .

Simone Bianchi . . . . . . . . . e e 771

Section VII: Conclusion o 785
Prospects and Problems -

John S. Mathis . . . . . . . ..o 787

Poster Presentations 795

Author Index 807

Subject Index 809



