The Chemistry of
Life’s Origins

J. M. Greenberg

Laboratory Astrophysics,
University of Leiden,
Leiden, The Netherlands

C. X. Mendoza-Gomez

Laboratory Astrophysics,
University of Leiden,
Leiden, The Netherlands

and

V. Pirronello

Istituto di Fisica,
Universita di Catania,
Catania, Italy

B0
Kluwer Academic Publishers

Dordrecht / Boston / London

Published in cooperation with NATO Scientific Affairs Division



CONTENTS

Preface vii

J.M. GREENBERG and C.X. MENDOZA-GOMEZ / Interstellar
Dust Evolution: A Reservoir of Prebiotic
Molecules 1

V. PIRRONELLO / Laboratory Simulations of Grain Icy
Mantles Processing by Cosmic Rays 33

W.J. DUSCHL / Physics and Chemistry of Protoplanetary
Accretion Disks 55

B. FEGLEY, Jr. / Chemistry of the Solar Nebula 75

J.F. KASTING / Early Evolution of the Atmosphere
and Ocean 149

L.M. MUKHIN / Origin and Evolution of Martian
Atmosphere and Climate and Possible
Exobiological Experiments 177

L.M. MUKHIN and M.V. GERASIMOV / The Possible Pathways
of the Synthesis of Precursors on the Early
Earth 185

J.M. GREENBERG / Physical and Chemical Composition
of Comets - From Interstellar Space to
the Earth .- . 195

J.R. CRONIN and S. CHANG / Organic Matter in Meteorites:
Molecular and Isotopic Analyses of the
Murchison Meteorite . 209

S. CHANG / Prebiotic Synthesis in Planetary

Environments ; . 259
J.P. FERRIS / Prebiotic Synthesis on Minerals:
RNA Oligomer Formation \10 1

A.W. SCHWARTZ / Biology and Theory: RNA and the h
Origin of Life 323

A. BRACK / Chirality and the Origins of Life 345



vi
A. BRACK / Early Proteins

M. SCHIDLOWSKI / The Beginnings of Life on Earth:
Evidence from the Geological Record

Index .

Index of Chemical Species

357

389
415

423



