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Science with the Atacama Large Millimeter Array: Rafael Bachiller 2008-04-03 Currently under
construction in Northern Chile, the Atacama Large Millimeter Array (ALMA) is the most ambitious
astronomy facility under construction. This book describes the enormous capabilities of ALMA, the state
of the project, and most notably the scientific prospects of such a unique facility. The book includes
reviews and recent results on most hot topics of modern astronomy. It looks forward to the
revolutionary results that are likely to be obtained with ALMA.
Polarimetry of Stars and Planetary Systems Ludmilla Kolokolova 2015-05-14 Summarising the striking
advances of the last two decades, this reliable introduction to modern astronomical polarimetry
provides a comprehensive review of state-of-the-art techniques, models and research methods. Focusing
on optical and near-infrared wavelengths, each detailed, up-to-date chapter addresses a different facet
of recent innovations, including new instrumentation, techniques and theories; new methods based on
laboratory studies, enabling the modelling of polarimetric characteristics for a wide variety of
astronomical objects; emerging fields of polarimetric exploration, including proto-planetary and debris
discs, icy satellites, transneptunian objects, exoplanets, and the search for extraterrestrial life; and
unique results produced by space telescopes, and polarimeters aboard exploratory spacecraft. With
contributions from an international team of accomplished researchers, this is an ideal resource for
astronomers and researchers working in astrophysics, earth sciences, and remote sensing keen to learn
more about this valuable diagnostic tool. The book is dedicated to the memory of renowned
polarimetrist Tom Gehrels.
Cosmochemistry Harry McSween, Jr 2021-11-30 Thoroughly updated to include exciting discoveries
from spacecraft missions and laboratory analyses, as well as new teaching resources.
Encountering Life in the Universe Chris Impey 2013-10-17 Encountering Life in the Universe examines
the intersection of scientific research and society to determine the philosophy and ethics of relating to
the Earth and beyond.
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Asteroids III William F. Bottke 2002-12-01 Two hundred years after the first asteroid was discovered,
asteroids can no longer be considered mere points of light in the sky. Spacecraft missions, advanced
Earth-based observation techniques, and state-of-the-art numerical models are continually revealing the
detailed shapes, structures, geological properties, and orbital characteristics of these smaller denizens
of our solar system. This volume brings together the latest information obtained by spacecraft combined
with astronomical observations and theoretical modeling, to present our best current understanding of
asteroids and the clues they reveal for the origin an,d evolution of the solar system. This collective
knowledge, prepared by a team of more than one hundred international authorities on asteroids,
includes new insights into asteroid-meteorite connections, possible relationships with comets, and the
hazards posed by asteroids colliding with Earth. The book's contents include reports on surveys based
on remote observation and summaries of physical properties; results of in situ exploration; studies of
dynamical, collisional, cosmochemical, and weathering evolutionary processes; and discussions of
asteroid families and the relationships between asteroids and other solar system bodies. Two previous
Space Science Series volumes have established standards for research into asteroids. Asteroids III
carries that tradition forward in a book that will stand as the definitive source on its subject for the next
decade.
The Exoplanet Handbook Michael Perryman 2018-08-31 A complete and in-depth review of exoplanet
research, covering the discovery methods, physics and theoretical background.
Asteroids IV Patrick Michel 2015-12-31 "More than forty chapters detail our current astronomical,
compositional, geological, and geophysical knowledge of asteroids, as well as their unique physical
processes and interrelationships with comets and meteorites"--Provided by publisher.
Shock Phenomena in Granular and Porous Materials Tracy J. Vogler 2019-09-04 Granular forms of
common materials such as metals and ceramics, sands and soils, porous energetic materials (explosives,
reactive mixtures), and foams exhibit interesting behaviors due to their heterogeneity and critical
length scale, typically commensurate with the grain or pore size. Under extreme conditions of impact,
granular and porous materials display highly localized phenomena such as fracture, inelastic
deformation, and the closure of voids, which in turn strongly influence the bulk response. Due to the
complex nature of these interactions and the short time scales involved, computational methods have
proven to be powerful tools to investigate these phenomena. Thus, the coupled use of experiment,
theory, and simulation is critical to advancing our understanding of shock processes in initially porous
and granular materials. This is a comprehensive volume on granular and porous materials for
researchers working in the area of shock and impact physics. The book is divided into three sections,
where the first presents the fundamentals of shock physics as it pertains to the equation of state,
compaction, and strength properties of porous materials. Building on these fundamentals, the next
section examines several applications where dynamic processes involving initially porous materials are
prevalent, focusing on the areas of penetration, planetary impact, and reactive munitions. The final
section provides a look at emerging areas in the field, where the expansion of experimental and
computational capabilities are opening the door for new opportunities in the areas of advanced light
sources, molecular dynamics modeling, and additively manufactured porous structures. By intermixing
experiment, theory, and simulation throughout, this book serves as an excellent, up-to-date desk
reference for those in the field of shock compression science of porous and granular materials.
Catastrophic Events Caused by Cosmic Objects Vitaly Adushkin 2007-10-09 An asteroid or comet
will inevitably strike the Earth some day, and potentially cause great destruction. This volume considers
hazards due to collisions with cosmic objects, particularly in light of recent investigations of impacts by
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the authors. Each chapter, written by an expert, contains an overview of an aspect and new findings in
the field. Coverage describes and numerically estimates the main hazardous effects.
Exploration of Near Earth Objects National Research Council 1998-05-04 Comets and asteroids are
in some sense the fossils of the solar system. They have avoided most of the drastic physical processing
that shaped the planets and thus represent more closely the properties of the primordial solar nebula.
What processing has taken place is itself of interest in decoding the history of our solar neighborhood.
Near-Earth objects are also of interest because one or more large ones have been blamed for the rare
but devastating events that caused mass extinctions of species on our planet, as attested by recent
excitement over the impending passage of asteroid 1997 XF11. The comets and asteroids whose orbits
bring them close to Earth are clearly the most accessible to detailed investigation, both from the ground
and from spacecraft. When nature kindly delivers the occasional asteroid to the surface of Earth as a
meteorite, we can scrutinize it closely in the laboratory; a great deal of information about primordial
chemical composition and primitive processes has been gleaned from such objects. This report reviews
the current state of research on near-Earth objects and considers future directions. Attention is paid to
the important interplay between ground-based investigations and spaceborne observation or sample
collection and return. This is particularly timely since one U.S. spacecraft is already on its way to
rendezvous with a near-Earth object, and two others plus a Japanese mission are being readied for
launch. In addition to scientific issues, the report considers technologies that would enable further
advances in capability and points out the possibilities for including near-Earth objects in any future
expansion of human exploration beyond low Earth orbit.
Primitive Meteorites and Asteroids Neyda M. Abreu 2018-07-27 Primitive Meteorites and Asteroids:
Physical, Chemical, and Spectroscopic Observations Paving the Way to Exploration covers the physical,
chemical and spectroscopic aspects of asteroids, providing important data and research on
carbonaceous chondrites and primitive meteorites. This information is crucial to the success of missions
to parent bodies, thus contributing to an understanding of the early solar system. The book offers an
interdisciplinary perspective relevant to many fields of planetary science, as well as cosmochemistry,
planetary astronomy, astrobiology, geology and space engineering. Including contributions from
planetary and missions scientists worldwide, the book collects the fundamental knowledge and cuttingedge research on carbonaceous chondrites and their parent bodies into one accessible resource, thus
contributing to the future of space exploration. Presents the most current data and information on the
mission-relevant characteristics of primitive asteroids Addresses the physical, chemical and spectral
characteristics of carbonaceous chondritic meteorites and the bearings on successful exploration of
their parent asteroids Includes chapters on geotechnical properties and resource extraction
Planetary Defense Nikola Schmidt 2018-12-26 Planetary defense from near-Earth objects such as
asteroids is a far more nuanced and challenging topic than it might seem. Each day, technology is
making it easier to detect asteroid impact threats in advance, but at present, there is still no easy way
to design and implement any form of global defense. This book examines how various asteroid
deflection methods can change global political affairs. The authors believe that the final policy for
potential Earth impacts should be based on practical engineering solutions and innovative architectural
structures, while at the same time reflecting the most recent political science contributions in ethical
security studies and security cosmopolitanism. Their focus is not limited to effective engineering
solutions, but rather extends to how such proposals resonate in possible political structures of the
future. Planetary defense cannot be achieved with technology alone; the chapters in this volume
highlight the issues that arise when space science and technology intersect with political science. This
complex interdisciplinary project not only demands global participation and collaboration, but also
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proposes the way we can achieve it. The authors explore various concepts of governance and their farreaching implications for planetary defense and vice versa—how scientific progress in Solar System
observations and asteroid collision engineering influence political science and put pressure on the
international legal framework. The text is intentionally written for a diverse scholarly and diplomatic
audience in a style accessible to non-specialists and practitioners and can be read by those across
diverse disciplinary backgrounds.
Hazards Due to Comets and Asteroids Tom Gehrels 1994 In 1993, the U.S. Department of Defense
declassified information dealing with frequent explosions in the upper atmosphere caused by meteoric
impact. It is estimated that impacts have occurred of a magnitude equivalent to the atomic bomb
detonated at Hiroshima. Not all such space voyagers meet their end in the atmosphere, however; huge
craters attest to the bombardment of earth over millions of years, and a major impact may have resulted
in the extinction of dinosaurs. An impact in Siberia near the beginning of this century proves that such
events are not confined to geologic time. Hazards Due to Comets and Asteroids marks a significant step
in the attempt to come to grips with the threats posed by such phenomena. It brings together more than
one hundred scientists from around the world, who draw on observational and theoretical research to
focus on the technical problems related to all aspects of dealing with these hazards: searching for and
identifying hazardous comets and asteroids; describing their statistics and characteristics; intercepting
and altering the orbits of dangerous objects; and applying existent technologies—rocket boosters,
rendezvous and soft-landing techniques, instrumentation—to such missions. The book considers
defensive options for diverting or disrupting an approaching body, including solar sails, kinetic-energy
impacts, nuclear explosives, robotic mass drivers, and various propulsion systems. A cataclysmic impact
posing a threat to life on Earth is a possibility that tomorrow's technology is capable of averting. This
book examines in depth the reality of the threat and proposes practical measures that can be initiated
now should we ever need to deal with it.
Advances in Mechanism and Machine Science Tadeusz Uhl 2019-06-13 This book gathers the
proceedings of the 15th IFToMM World Congress, which was held in Krakow, Poland, from June 30 to
July 4, 2019. Having been organized every four years since 1965, the Congress represents the world’s
largest scientific event on mechanism and machine science (MMS). The contributions cover an
extremely diverse range of topics, including biomechanical engineering, computational kinematics,
design methodologies, dynamics of machinery, multibody dynamics, gearing and transmissions, history
of MMS, linkage and mechanical controls, robotics and mechatronics, micro-mechanisms, reliability of
machines and mechanisms, rotor dynamics, standardization of terminology, sustainable energy systems,
transportation machinery, tribology and vibration. Selected by means of a rigorous international peerreview process, they highlight numerous exciting advances and ideas that will spur novel research
directions and foster new multidisciplinary collaborations.
Asteroids Thomas H. Burbine 2016-12-15 Asteroid science is a fundamental topic in planetary science
and is key to furthering our understanding of planetary formation and the evolution of the Solar System.
Ground-based observations and missions have provided a wealth of new data in recent years, and
forthcoming missions promise further exciting results. This accessible book presents a comprehensive
introduction to asteroid science, summarising the astronomical and geological characteristics of
asteroids. The interdisciplinary nature of asteroid science is reflected in the broad range of topics
covered, including asteroid and meteorite classification, chemical and physical properties of asteroids,
observational techniques, cratering, and the discovery of asteroids and how they are named. Other
chapters discuss past, present and future space missions and the threat that these bodies pose for
Earth. Based on an upper-level course on asteroids and meteorites taught by the author, this book is
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ideal for students, researchers and professional scientists looking for an overview of asteroid science.
Meteoroids Galina O. Ryabova 2019-10-31 This definitive guide provides advanced students and
researchers with a detailed yet accessible overview of all of the central topics of meteor science.
Leading figures from the field summarise their active research on themes ranging from the physical
composition of meteoroids to the most recent optical and radar observations and ongoing theoretical
developments. Crucial practical issues are also considered, such as the risk posed by meteoroids - to
spacecraft, and on the ground - and future avenues of research are explored. Taking advantage of the
latest dynamical models, insights are offered into meteor flight phenomena and the evolution of
meteoroid streams and complexes, as well as describing the in-depth laboratory analysis of recovered
material. The rapid rate of progress in twenty-first-century research makes this volume essential
reading for anyone who wishes to understand how recent developments broaden our understanding of
meteors, meteoroids and their origins.
Enceladus and the Icy Moons of Saturn Paul M. Schenk 2018-11-27 With active geysers coating its
surface with dazzlingly bright ice crystals, Saturn’s large moon Enceladus is one of the most enigmatic
worlds in our solar system. Underlying this activity are numerous further discoveries by the Cassini
spacecraft, tantalizing us with evidence that Enceladus harbors a subsurface ocean of liquid water.
Enceladus is thus newly realized as a forefront candidate among potentially habitable ocean worlds in
our own solar system, although it is only one of a family of icy moons orbiting the giant ringed planet,
each with its own story. As a new volume in the Space Science Series, Enceladus and the Icy Moons of
Saturn brings together nearly eighty of the world’s top experts writing more than twenty chapters to set
the foundation for what we currently understand, while building the framework for the highest-priority
questions to be addressed through ongoing spacecraft exploration. Topics include the physics and
processes driving the geologic and geophysical phenomena of icy worlds, including, but not limited to,
ring-moon interactions, interior melting due to tidal heating, ejection and reaccretion of vapor and
particulates, ice tectonics, and cryovolcanism. By contextualizing each topic within the profusion of
puzzles beckoning from among Saturn’s many dozen moons, Enceladus and the Icy Moons of Saturn
synthesizes planetary processes on a broad scale to inform and propel both seasoned researchers and
students toward achieving new advances in the coming decade and beyond.
Encyclopedia of Geology 2020-12-16 Encyclopedia of Geology, Second Edition presents in six volumes
state-of-the-art reviews on the various aspects of geologic research, all of which have moved on
considerably since the writing of the first edition. New areas of discussion include extinctions, origins of
life, plate tectonics and its influence on faunal provinces, new types of mineral and hydrocarbon
deposits, new methods of dating rocks, and geological processes. Users will find this to be a
fundamental resource for teachers and students of geology, as well as researchers and non-geology
professionals seeking up-to-date reviews of geologic research. Provides a comprehensive and accessible
one-stop shop for information on the subject of geology, explaining methodologies and technical jargon
used in the field Highlights connections between geology and other physical and biological sciences,
tackling research problems that span multiple fields Fills a critical gap of information in a field that has
seen significant progress in past years Presents an ideal reference for a wide range of scientists in earth
and environmental areas of study
Legal Aspects of Planetary Defence Irmgard Marboe 2021-09-27 Impacts by asteroids or comets on
Earth may lead to natural disasters of catastrophic dimensions. This book addresses legal and policy
aspects of ‘planetary defence’ activities by space agencies and other actors aiming at the prediction and
mitigation of Near-Earth Objects (NEOs).
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Planetary Astrobiology Victoria Meadows 2020-06-16 Are we alone in the universe? How did life arise
on our planet? How do we search for life beyond Earth? These profound questions excite and intrigue
broad cross sections of science and society. Answering these questions is the province of the emerging,
strongly interdisciplinary field of astrobiology. Life is inextricably tied to the formation, chemistry, and
evolution of its host world, and multidisciplinary studies of solar system worlds can provide key insights
into processes that govern planetary habitability, informing the search for life in our solar system and
beyond. Planetary Astrobiology brings together current knowledge across astronomy, biology, geology,
physics, chemistry, and related fields, and considers the synergies between studies of solar systems and
exoplanets to identify the path needed to advance the exploration of these profound questions.
Planetary Astrobiology represents the combined efforts of more than seventy-five international experts
consolidated into twenty chapters and provides an accessible, interdisciplinary gateway for new
students and seasoned researchers who wish to learn more about this expanding field. Readers are
brought to the frontiers of knowledge in astrobiology via results from the exploration of our own solar
system and exoplanetary systems. The overarching goal of Planetary Astrobiology is to enhance and
broaden the development of an interdisciplinary approach across the astrobiology, planetary science,
and exoplanet communities, enabling a new era of comparative planetology that encompasses
conditions and processes for the emergence, evolution, and detection of life.
Treatise on Geophysics 2015-04-17 Treatise on Geophysics, Second Edition, is a comprehensive and
in-depth study of the physics of the Earth beyond what any geophysics text has provided previously.
Thoroughly revised and updated, it provides fundamental and state-of-the-art discussion of all aspects of
geophysics. A highlight of the second edition is a new volume on Near Surface Geophysics that
discusses the role of geophysics in the exploitation and conservation of natural resources and the
assessment of degradation of natural systems by pollution. Additional features include new material in
the Planets and Moon, Mantle Dynamics, Core Dynamics, Crustal and Lithosphere Dynamics, Evolution
of the Earth, and Geodesy volumes. New material is also presented on the uses of Earth gravity
measurements. This title is essential for professionals, researchers, professors, and advanced
undergraduate and graduate students in the fields of Geophysics and Earth system science.
Comprehensive and detailed coverage of all aspects of geophysics Fundamental and state-of-the-art
discussions of all research topics Integration of topics into a coherent whole
Asteroids Tom Gehrels 1992
Ceres: An Ice-rich World In The Inner Solar System Jian-yang Li 2022-01-17 Thanks to NASA's
Dawn mission, the last half-decade has witnessed a significant advance in our understanding of Ceres.
The largest object between the orbits of Mars and Jupiter, Ceres is the most water-rich body in the
inner solar system after Earth which shows evidence of brine-driven activity in its recent history, and
even possibly at the present. The potential existence of a subsurface ocean or regional seas in Ceres
and its salt- and organic-rich composition underscore its astro-biological significance. After signaling
the discovery of the asteroid belt more than two centuries ago, Ceres once again reveals new insights
for us to understand the formation, evolution, and habitability of this large icy body in our solar
system.This book reviews the current state of knowledge about Ceres after the extensive scientific
exploration by the Dawn mission. Starting from the introduction of the discovery of Ceres and what we
know about this enigmatic world before Dawn's arrival, each chapter focuses on one aspect of Ceres,
including its surface composition, its geology, the role of water ice in shaping Ceres's surface, its
interior structure, and expressions of cryovolcanic or brine activity at the surface. Following this
framework, the book addresses the astro-biological significance of Ceres. The last chapter summarizes
the new questions opened by the Dawn mission and the next step to exploring the dwarf planet closest
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to Earth.
Asteroids Robert Kraske 1998 Heads up! In the tradition of the Aladdin non-tie-in tie-in, here's a book
that's right on target for this summer's blockbuster asteroid-theme movies. Age 9 and up.
Asteroid Rendezvous Jim Bell 2002-08 An account of NASA's dramatic NEAR mission to the asteroid
Eros by scientists involved.
Asteroids IV Patrick Michel 2015-12-31 Over the past decade, asteroids have come to the forefront of
planetary science. Scientists across broad disciplines are increasingly recognizing that understanding
asteroids is essential to discerning the basic processes of planetary formation, including how their
current distribution bespeaks our solar system’s cataclysmic past. For explorers, the nearest asteroids
beckon as the most accessible milestones in interplanetary space, offering spaceflight destinations
easier to reach than the lunar surface. For futurists, the prospects of asteroids as commercial resources
tantalize as a twenty-first-century gold rush, albeit with far greater challenges than faced by nineteenthcentury pioneers. For humanity, it is the realization that asteroids matter. It is not a question of if—but
when—the next major impact will occur. While the disaster probabilities are thankfully small, fully
cataloging and characterizing the potentially hazardous asteroid population remains unfinished
business. Asteroids IV sets the latest scientific foundation upon which all these topics and more will be
built upon for the future. Nearly 150 international authorities through more than 40 chapters convey
the definitive state of the field by detailing our current astronomical, compositional, geological, and
geophysical knowledge of asteroids, as well as their unique physical processes and interrelationships
with comets and meteorites. Most importantly, this volume outlines the outstanding questions that will
focus and drive researchers and students of all ages toward new advances in the coming decade and
beyond.
Remote Compositional Analysis Janice L. Bishop 2019-11-30 Comprehensive overview of the
spectroscopic, mineralogical, and geochemical techniques used in planetary remote sensing.
The Solar System 2 Therese Encrenaz 2022-01-06 This book presents a global and synthetic vision of
planetology – the study of objects in the Solar System. In the past several decades, planetology has
undergone a real revolution, marked in particular by the discovery of the Kuiper belt beyond Neptune,
the discovery of extrasolar planets, and also by the space exploration of ever more distant objects.
Today, it is at the crossroads of many disciplines: astronomy, geophysics, geochemistry and biology. The
Solar System 2 studies the outer Solar System: satellites and rings of giant planets, small bodies and
dwarf planets. It also deals with meteorites and cosmochemistry, as well as the formation and dynamics
of the Solar System. It addresses the question of the origin of life and extraterrestrial life, and presents
all of the methods in the study of planetology.
Resources of Near-Earth Space John S. Lewis 1993 Out of print since 2006, this book is now
available online. Click here! A base on the Moon, an expedition to Mars. . . . Some time in the near
future, for scientific or cultural reasons, humanity will likely decide to pursue one of these fantastic
ventures in space. How can we increase the scope and reduce the cost of these ambitious activities?The
parts of the solar system that are most accessible from Earth--the Moon, the near-Earth asteroids, Mars
and its moons--are rich in materials of great potential value to humanity. Resources of Near-Earth
Space explores the possibilities both of utilizing these materials to produce propellants, structural
metals, refractories, life-support fluids, and other materials on site to reduce the costs of space
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exploration, and of providing a source of materials and energy for our own planet that would not be
environmentally destructive to Earth.This volume summarizes the present state of the art in attempts to
realize these possibilities: identifying the resources, mining and processing, transportation, and
economics. As a broad survey of a rapidly evolving field, it is intended as a technical introduction to the
use of nonterrestrial materials for scientists, engineers, and industrial and governmental project
managers who seek to make space more accessible.
Comet and Asteroid Impact Hazards on a Populated Earth John S. Lewis 2000 Disk contains:
HAZARDS version 5.5, designed to predict asteroid or comet impacts with the Earth.
Asteroids III William Frederick Bottke 2002-01-01 Two hundred years after the first asteroid was
discovered, asteroids can no longer be considered mere points of light in the sky. Spacecraft missions,
advanced Earth-based observation techniques, and state-of-the-art numerical models are continually
revealing the detailed shapes, structures, geological properties, and orbital characteristics of these
smaller denizens of our solar system. This volume brings together the latest information obtained by
spacecraft combined with astronomical observations and theoretical modeling, to present our best
current understanding of asteroids and the clues they reveal for the origin an,d evolution of the solar
system. This collective knowledge, prepared by a team of more than one hundred international
authorities on asteroids, includes new insights into asteroid-meteorite connections, possible
relationships with comets, and the hazards posed by asteroids colliding with Earth. The book's contents
include reports on surveys based on remote observation and summaries of physical properties; results
of in situ exploration; studies of dynamical, collisional, cosmochemical, and weathering evolutionary
processes; and discussions of asteroid families and the relationships between asteroids and other solar
system bodies. Two previous Space Science Series volumes have established standards for research into
asteroids. Asteroids III carries that tradition forward in a book that will stand as the definitive source on
its subject for the next decade.
The Trans-Neptunian Solar System Dina K. Prialnik 2019-11-28 The Trans-Neptunian Solar System is a
timely reference highlighting the state-of-the-art in current knowledge on the outer solar system. It not
only explores the individual objects being discovered there, but also their relationships with other Solar
System objects and their roles in the formation and evolution of the Solar System and other planets.
Integrating important findings from recent missions, such as New Horizons and Rosetta, the book
covers the physical properties of the bodies in the Trans-Neptunian Region, including Pluto and other
large members of the Kuiper Belt, as well as dynamical indicators for Planet 9 and related objects and
future prospects. Offering a complete look at exploration and findings in the Kuiper Belt and the rest of
the outer solar system beyond Neptune, this book is an important resource to bring planetary scientists,
space scientists and astrophysicists up-to-date on the latest research and current understandings.
Provides the most up-to-date information on the exploration of the Trans-Neptunian Solar System and
what it means for the future of outer solar system research Contains clear sections that provide
comprehensive coverage on the most important facets of the outer Solar System Includes four-color
images and data from important missions, including New Horizons and Rosetta Concludes with
suggestions and insights on the future of research on Trans-Neptunian objects
Asteroids Thomas H. Burbine 2016-12-15 Asteroid science is a fundamental topic in planetary science
and is key to furthering our understanding of planetary formation and the evolution of the Solar System.
Ground-based observations and missions have provided a wealth of new data in recent years, and
forthcoming missions promise further exciting results. This accessible book presents a comprehensive
introduction to asteroid science, summarising the astronomical and geological characteristics of
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asteroids. The interdisciplinary nature of asteroid science is reflected in the broad range of topics
covered, including asteroid and meteorite classification, chemical and physical properties of asteroids,
observational techniques, cratering, and the discovery of asteroids and how they are named. Other
chapters discuss past, present and future space missions and the threat that these bodies pose for
Earth. Based on an upper-level course on asteroids and meteorites taught by the author, this book is
ideal for students, researchers and professional scientists looking for an overview of asteroid science.
Assessment and Mitigation of Asteroid Impact Hazards Josep M. Trigo-Rodríguez 2016-12-19 This
volume is a compilation of the research presented at the International Asteroid Day workshop which
was celebrated at Barcelona on June 30th, 2015. The proceedings discuss the beginning of a new era in
the study and exploration of the solar system’s minor bodies. International Asteroid Day commemorates
the Tunguska event of June 30th, 1908. The workshop’s goal was to promote the importance of dealing
proactively with impact hazards from space. Multidisciplinary experts contributed to this discussion by
describing the nature of comets and asteroids along with their offspring, meteoroids. New missions to
return material samples of asteroids back to Earth such as Osiris-REx and Hayabusa 2, as well as
projects like AIM and DART which will test impact deflection techniques for Potentially Hazardous
Asteroids encounters were also covered. The proceedings include both an outreach level to popularize
impact hazards and a scientific character which covers the latest knowledge on these topics, as well as
offering proposals of promising new techniques that will help gain new insights of the properties of
these challenging bodies by studying meteoroids and meteorites. Asteroids, comets, meteoroids and
meteorites are introduced with descriptions of their nature, origin, and solar system pathways.
Beyond: Our Future in Space Chris Impey 2015-04-13 “Expansive and enlightening. . . . Impey packs
his prose with wonderful anecdotes and weird factoids.”—New York Times Book Review Human
exploration has been an unceasing engine of technological progress, from the first homo sapiens to
leave our African cradle to a future in which mankind promises to settle another world. Beyond tells the
epic story of humanity leaving home—and how humans will soon thrive in the vast universe beyond the
earth. A dazzling and propulsive voyage through space and time, Beyond reveals how centuries of space
explorers—from the earliest stargazers to today’s cutting-edge researchers—all draw inspiration from
an innate human emotion: wanderlust. This urge to explore led us to multiply around the globe, and it
can be traced in our DNA. Today, the urge to discover manifests itself in jaw-dropping ways: plans for
space elevators poised to replace rockets at a fraction of the cost; experiments in suspending and
reanimating life for ultra-long-distance travel; prototypes for solar sails that coast through space on the
momentum of microwaves released from the Earth. With these ventures, private companies and
entrepreneurs have the potential to outpace NASA as the leaders in a new space race. Combining
expert knowledge of astronomy and avant-garde technology, Chris Impey guides us through the heady
possibilities for the next century of exploration. In twenty years, a vibrant commercial space industry
will be operating. In thirty years, there will be small but viable colonies on the Moon and Mars. In fifty
years, mining technology will have advanced enough to harvest resources from asteroids. In a hundred
years, a cohort of humans born off-Earth will come of age without ever visiting humanity’s home planet.
This is not the stuff of science fiction but rather the logical extension of already available technologies.
Beyond shows that space exploration is not just the domain of technocrats, but the birthright of
everyone and the destiny of generations to come. To continue exploration is to ensure our survival.
Outer space, a limitless unknown, awaits us.
Machine Learning for Planetary Science Joern Helbert 2022-03-25 Machine Learning for Planetary
Science presents planetary scientists with a way to introduce machine learning into the research
workflow as increasingly large nonlinear datasets are acquired from planetary exploration missions. The
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book explores research that leverages machine learning methods to enhance our scientific
understanding of planetary data and serves as a guide for selecting the right methods and tools for
solving a variety of everyday problems in planetary science using machine learning. Illustrating ways to
employ machine learning in practice with case studies, the book is clearly organized into four parts to
provide thorough context and easy navigation. The book covers a range of issues, from data analysis on
the ground to data analysis onboard a spacecraft, and from prioritization of novel or interesting
observations to enhanced missions planning. This book is therefore a key resource for planetary
scientists working in data analysis, missions planning, and scientific observation. Includes links to a
code repository for sharing codes and examples, some of which include executable Jupyter notebook
files that can serve as tutorials Presents methods applicable to everyday problems faced by planetary
scientists and sufficient for analyzing large datasets Serves as a guide for selecting the right method
and tools for applying machine learning to particular analysis problems Utilizes case studies to
illustrate how machine learning methods can be employed in practice
Vesta and Ceres Simone Marchi 2022-03-31 The NASA Dawn mission, launched in 2007, aimed to visit
two of the most massive protoplanets of the main asteroid belt: Vesta and Ceres. The aim was to further
our understanding of the earliest days of the Solar System, and compare the two bodies to better
understand their formation and evolution. This book summarises state-of-the-art results from the
mission, and discusses the implications for our understanding not only of the asteroid belt but the entire
Solar System. It comprises of three parts: Part 1 provides an overview of the main belt asteroids and
provides an introduction to the Dawn mission; Part 2 presents key findings from the mission; and Part 3
discusses how these findings provide insights into the formation and evolution of the Solar System. This
is a definitive reference for academic researchers and professionals of planetary science, asteroid
science and space exploration.
Planetary Astrobiology Victoria Meadows 2020-06-16 "Planetary Astrobiology provides an accessible,
interdisciplinary gateway to the frontiers of knowledge in astrobiology via results from the exploration
of our own solar system and exoplanetary systems"-The Pluto System After New Horizons S. Alan Stern 2021-08-10 Once perceived as distant, cold,
dark, and seemingly unknowable, Pluto had long been marked as the farthest and most unreachable
frontier for solar system exploration. The Pluto System After New Horizons is the benchmark research
compendium for synthesizing our understanding of the Pluto system. This volume reviews the work of
researchers who have spent the last five years assimilating the data returned from New Horizons and
the first full scientific synthesis of this fascinating system.
Airless Bodies of the Inner Solar System Jennifer Grier 2018-10-15 Airless Bodies of the Inner Solar
System: Understanding the Process Affecting Rocky, Airless Surfaces focuses on the airless, rocky
bodies in the inner solar system as a host unto themselves, with a unique set of processes that require a
specific set of investigative techniques. The book allows readers to understand both the basic and
advanced concepts necessary to understand and employ that information. Topics covered past
exploration of these surfaces, changes with time, space weathering, impact cratering, creation and
evolution of regolith and soils, comparison of sample and remote sensing data, dust characterization,
surface composition and thoughts for future exploration. Together these authors represent the unique
combination of skills and experience required to produce an excellent book on the subject of the
surfaces of airless, rocky bodies in the solar system, which will be useful both for graduate students and
for working scientists. Written by experts with a unique combination of skills and experience on the
subject of the surfaces of airless, rocky bodies in the solar system Addresses the unique nature of
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airless bodies not done in any other reference Organized into subjects that can be easily translated into
classroom lecture points Represents topics that scientists will want to pinpoint and browse
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