
THE EXTRAGALACTIC INFRARED BACKGROUND
AND ITS COSMOLOGICAL IMPLICATIONS

IAU SYMPOSIUM VOLUME 204

COVER ILLUSTRATION:

Mesaurements of the Extragalactic Background Light (see Hauser, this volume
p. 113)

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X


THE ASTRONOMICAL SOCIETY OF THE PACIFIC
390 Ashton Avenue - San Francisco, California - USA 94112-1722

Phone: (415) 337-1100 E-Mail: catalog@aspsky.org
Fax: (415) 337-5205 Web Site: www.aspsky.org

Publisher

ASP CONFERENCE SERIES - EDITORIAL STAFF
Managing Editor: D. H. McNamara LaTeX-Computer Consultant: T. J. Mahoney
Associate Managing Editor: J. W. Moody Production Manager: Enid L. Livingston

PO Box 24453, 211 KMB, Brigham Young University. Provo, Utah, 84602-4463
Phone: (801) 378-2111 Fax: (801) 378-4049 E-Mail: pasp@byu.edu

ASP CONFERENCE SERIES PUBLICAnON COMMITIEE:
Alexei V. Filippenko Geoffrey Marcy
Ray Norris Donald Temdrup
Frank X. Timmes C. Megan Urry

A listing of all other ASP Conference Series Volumes and IAU Volumes
published by the ASP is cited at the back of this volume

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X


INTERNATIONAL ASTRONOMICAL UNION
98bis, Bd Arago - F-75014 Paris - France

Tel: +33143258358 E-mail: iau@iap.fr
Fax: +33143252616 Web Site: www.iau.org

THE EXTRAGALACTIC INFRARED BACKGROUND
AND ITS COSMOLOGICAL IMPLICATIONS

IAU Symposium 204

Proceedings of the 24th General Assembly of the IAU
held at Manchester, United Kingdom

15-18 August 2000

Edited by

MARTIN HARWIT
511 H Street, S~ Washington, DC, USA

Cornell University, New York, USA

and

MICHAELG. HAUSER
Space Telescope Science Institute, Baltimore, Maryland, USA

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X


© 2001 by International Astronomical Union All Rights Reserved

No part of the material protected by this copyright notice may be reproduced
or utilized in any form or by any means - graphic, electronic, or mechanical
including photocopying, taping, recording or by any information storage and
retrieval system, without written permission from the IAU.

Library of Congress Cataloging in Publication Data
Main entry under title

Card Number: 2001087423
ISBN: 1-58381-062-5

IAU Symposia Series - First Edition

Published on behalf of IAU by Astronomical Society of the Pacific

Printed in United States of America by Sheridan Books, Chelsea, Michigan

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X


v

Contents

1

ixForeword .

The Structure of Symposium 204 .
M. Harwit

Introductory Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5

P. J. E. Peebles

Physical Modeling of the Zodiacal Dust Cloud 17
L. M. Ozernoy

The Diffuse Near- and Mid-Infrared Emission from the Galaxy . . . . .. 35
M. Cohen

57

69

47

67

Galactic Far-Infrared Diffuse Emission .
F. Boulanger, J. Bernard, G. Lagache, and B. Stepnik

Dust in Clusters of Galaxies and the Sunyaev Zel'dovich Effect
M. Giard

Intracluster Dust and Far Infrared Emission. . . . . . . . . . .
C. C. Popescu, R. J. Tuffs, J. Fischera, and H. Yolk

Investigation of the Local Universe by Means of IRAS Galaxies
A. M. Mickaelian

The Optical Extragalactic Background Light from Resolved Galaxies . 71
L. Pozzetti and P. Madau

Observations of the Near-Infrared Extragalactic Background Light . . 87
T. Matsumoto

The Far Infrared and Submillimeter Diffuse Extragalactic Background . . 101
M. G. Hauser

K-band Extragalactic Background Light from Deep Galaxy Counts in the
Subaru Deep Field. . . . . . . . . . . . . . . . . . . . . . . . . . . 119

T. Totani, Y. Yoshii, F. Iwamuro, T. Maihara, K. Motohara, H. Terada,
M. Gotou, J. lwei, H. Tanabe, T. Taguchi, T. Hata, and S. Oya

Detection of a Far IR Excess with DIRBE at 60 and 100 Microns . . . . . 121
D. P. Finkbeiner, M. Davis, and D. Schlegel

The Extragalactic Background at Ultraviolet, X-ray and Gamma Ray
Energies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

S. Bowyer

TeV Gamma-Ray Absorption and the Intergalactic Infrared Background. 135
F. W. Stecker

Study of Galaxy Evolution Using VHE ,-ray Observations with Ground-
based Cerenkov Telescopes . . . . . . . . . . . . . . . . . . . . . . 151

A. Konopelko

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X


vi Contents

Evolution of the Extragalactic Infrared-to-Ultraviolet Background and
Gamma-Ray Attenuation. . . . . . . . . . . 153

T. M. Kneiske and K. Mannheim

Toward the Monitoring of Blazars at Abastumani . . . . . . . . . . . . . . 155
o. M. Kurtanidze

Fitting Zodiacal Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
E. L. Wright

Star Forming Galaxies: Properties and Implications for the Extragalactic
Infrared Background 161

G. Helou

The Nature of Ultraluminous Infrared Galaxies . . . . . . . . . . . . . . . 179
E. Sturm

The Optical Spectroscopic Properties of Seyfert 1 Galaxies Selected from
Ultraluminous Infrared Galaxies . . . . . . . . . . . . . . . . . . . 193

x. Y. xs« X. Z. Zheng, and Z. G. Deng

The Near-Infrared x-Space of Early and Late Type Galaxies . . . . 195
D. Pierini, G. Gevezzi, P. Franzetti, M. Scodeggio, and A. Boselli

The Two Micron All-Sky Survey: Removing the Infrared Foreground. . . 197
J. E. Gizis and M. F. Skrutskie

The Sloan Digital Sky Survey . . . . . . . . . . . . . . . . . . . . . . . . . 209
D. W. Hogg

A Population of Distant Luminous Infrared Galaxies Revealed by 15 J-Lm
ISOCAM Deep Surveys 211

C. J. Cesarsky

2MASS Star Counts and Galactic Structure . . . . . . . . . . . . . . . . . 213
D. K. Ojha

New Wide Field J- and K-band Galaxy Counts and the Extragalactic
Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

P. Viiisiinen, E. V. Tollestrup, S. P. Willner, and M. Cohen

Gravitational Lensing and Deep Infrared Surveys . . . . . . . . . . . . . . 217
L. Metcalfe, B. McBreen, J.-P. Kneib, and B. Altieri

Far-Infrared Source Counts and the Diffuse Infrared Background . . . . . 233
J. L. Puget and G. Lagache

ISOPHOT Surveys and the Extragalactic Background 247

D. Lemke, P. Abraham, M. Haas, P. Heteudeeu, S. Hotzel , C. Kiss,
U. Klaas, O. Krause, C. Leinert, K. Meisenheimer, M. Stickel, L. V. T6th,
M. Juvela, K. Mattila, R. Cbini, S. A. H. Muller, M. J. D. Linden- V~rnle,
and H. U. Netgeerd-Nielsen

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X


Contents vii

........ 335

.................. 373

Far Infrared Extragalactic Background Radiation: Source Counts with
ISOPHOT 261

M. Juvele, K. Mattila, and D. Lemke

Cosmic Far-Infrared Background Fluctuations revealed by the FIRBACK
Observing Program . . . . . . . . . . . . . . . . . . . . . . . . . . 263

G. Legeche and J.-L. Puget

Models for Infrared and Submillimetre Counts and Backgrounds . . . . . 265
M. Rowan-Robinson

Galaxy Evolution in the Optical and Submillimeter. . . . . . . . . . . . . 281
S. Lilly

The Source Populations Producing the Cosmic IR Background . . . . . . 283
A. Franceschini

Constraints on Far-Infrared Source Counts in the Lockman Hole using a
Power Spectrum Analysis . . . . . . . . . . . . . . . . . . . . . . . 301

H. Matsuhara, K. Kawara, Y. Sofue, Y. Taniguchi, Y. Sato, H. Okuda,
T. Matsumoto, K. Wakamatsu, L.L. Cowie, R.D. Joseph, and D.B. Sanders

Galaxy Evolution in the Infrared: Number Counts and Cosmic Infrared
Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303

T. T. Takeuchi, H. Hirashita, T. T. Ishii, and K. Yoshikawa

General Discussion on Source Counts. . . . . . . . . . . . . . . . . . . . . 305

Metallicity Evolution of Damped Lyman-a Systems 307
S. Savaglio

The Chemical Evolution of the Universe . . . . . . . . . . . . . . . . . . . 323
A. Songaila and L. L. Cowie

The Oldest Stars as Tracers of Heavy Element Formation at Early Epochs 333
J. W. Truran

X-ray Astronomy and the IR Background
R. Mushotzky

Evidence for Galaxy Formation at High Redshift . . . . . . . . . . . . . . 347
T. Shanks, N. Metcalfe, D. Fong, H. McCracken, A. Campos, and
D. Thompson

Extragalactic Background Light, MACHOs, and the Cosmic Stellar Baryon
Budget 359

P. Madau, F. Haardt, and L. Pozzetti

Searching for the Reionization Epoch
P. A. Shaver

Star Formation and Chemical Evolution of Lyman-Break Galaxies . . . . 385
C. Shu

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X


viii Contents

. 455

........... 493

Evidence for a Morphological Evolution of Spiral Galaxies . . . . . . . . . 387

Y. Dutil and J.-R. Roy

The Role of Dust in Producing the Cosmic Infrared Background ... . . 389

E. Dwek

Global Evolution Models and the Extragalactic Background Light .. . . 401

S. M. Fall

Metallicities and Dust in High-z Galaxies . . . . . . . . . . . . . . . . . . 413
C. S. Moller, U. Fritze-v. Al vensleben, D. Calzetti, and K. J. Fricke

Cosmic Star Formation Rate at z rv 3 - Metallicity Effect 415

H. Hirashita, A. K. Inoue, and H. Kamaya

Star Formation and Chemical Evolution of Damped Ly-o Systems . . . . 417
J. Ma

Evolution of Abundance Gradients along the Galactic Disk . . . . . . . . 419
J. L. Hou, N. Prantzos, and S. Boissier

General Discussion on Chemical Abundances . . . . . . . . . . . . . . . . 421

The Impact of Galaxy Formation on the Diffuse Background Radiation . 423

J. Silk and J. Devriendt

Formation of Very Early Galaxies (z > 5) . . . . . . . . . . . . . . . . . . 437

M. D. Suran and N. A. Popescu

Studies of the Cosmic Infrared Background with the Space Infrared
Telescope Facility (SIRTF) . . . . . . . . . . . . . . . . . . . . . . 439

M. W. Werner, W. T. Reach, and M. Rieke

The ASTRO-F (IRIS) Mission ....
H. Shibai

The Next Generation Space Telescope . . . . . . . . . . . . . . . . . . . . 467

H. S. Stockman and J. C. Mather

The MAP Mission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475

E. L. Wright

The FIRST ESA Cornerstone Mission 481

G. L. Pilbtett

The Planck Mission
J. A. Tauber

The Extragalactic Infrared Background and its Cosmological Implications
- Impressions and Reflections. . . . . . . . . . . . . . . . . . . . . 505

M. S. Longair

Acronyms 521

https://doi.org/10.1017/S007418090022648X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090022648X



