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Five Billion Years of Solitude: The Search for Life Among the Stars Lee Billings
An intimate history of Earth and the quest for life beyond the solar system

For 4.6 billion years our living planet has been alone in avast and silent universe. But soon, Earth's isolation
could cometo an end. Over the past two decades, astronomers have discovered thousands of planets orbiting
other stars. Some of these exoplanets may be mirror images of our own world. And more are being found all
thetime.

Y et as the pace of discovery quickens, an answer to the universe's greatest riddle still remains just out of
reach: Isthe great silence and emptiness of the cosmos a sign that we and our world are somehow singular,
special, and profoundly alone, or does it just mean that we're looking for lifein all the wrong places? As
star-gazing scientists come closer to learning the truth, their insights are proving ever more crucial to
understanding life’ s intricate mysteries and possibilities right here on Earth.

Science journalist Lee Billings explores the past and future of the "exoplanet boom" through in-depth
reporting and interviews with the astronomers and

planetary scientists at its forefront. He recounts the stories behind their worl d-changing discoveries and
captures the pivotal moments that drove them forward in their historic search for the first habitable planets
beyond our solar system. Billings brings readers close to awide range of fascinating characters, such as.

FRANK DRAKE, apioneer who has used the world’ s greatest radio telescopes to conduct the first searches
for extraterrestrial intelligence and to transmit a message to the stars so powerful that it briefly outshone our
Sun.

JIM KASTING, amild-mannered former NASA scientist whose research into the Earth’ s atmosphere and
climate reveal s the deepest foundations of life on our planet, foretells the end of life on Earth in the distant
future, and guides the planet huntersin their search for alien life.

SARA SEAGER, avisionary and iron-willed MIT professor who dreams of escaping the solar system and
building the giant space telescopes required to discover and study life-bearing planets around hundreds of the
Sun’s neighboring stars.

Through these and other captivating tales, Billings traces the triumphs, tragedies, and betrayals of the
extraordinary men and women seeking life among the stars. In spite of insufficient funding, clashing
opinions, and the failings of some of our world’s most prominent and powerful scientific organizations, these
planet hunters will not rest until they find the meaning of lifein the infinite depths of space. Billings

emphasi zes that the heroic quest for other Earth-like planetsis not only a scientific pursuit, but also a
reflection of our own culture’ s timeless hopes and fears.
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From Reader Review FiveBillion Y ears of Solitude: The Sear ch for
Life Among the Starsfor online ebook

James says

There is a quote somewhere in this book about simultaneously feeling very large and very, very small. That
captures the experience of reading this book. It isincredible how far the human race has reached into the
cosmos, but also, how that progressis at risk because of our own failings. Mandatory reading for anyone
with a curiosity in how we fit into the universe, and a desire to know what comes next.

Atila lamarino says

Uma 6tima explicagdo sobre a busca por vidainteligente no espago, mais voltada para condic¢bes do que para
sinaisderadio e SETI — que o The Eerie Silence: Renewing Our Search for Alien Intelligence explica mais.
Ele da uma 6tima atualizada sobre 0 que entendemos sobre formacéo de planetas, evolugdo e,

principa mente, deteccéo de exoplanetas, que é a &rea que mais avangou. A explicacao sobre como
detectamos planetas pel o rebolado das estrelas ou pelo sombreamento que causam, e as perspectivas de como
medir a atmosfera de exoplanetas para procurar condi¢des parecidas com a nossa, dao o toque especia que
ndo li em outro lugar.

De brinde, o livro passa por geofisica, astrofisica, nosso passado geol6gico —emborao A New History of
Life: The Radical New Discoveries about the Origins and Evolution of Life on Earth explique melhor essa
parte — e o desenvolvimento do programa do Hubble e do Kepler. S6 achei a descri¢éo pessoal dos
envolvidos um pouco longa e desnecesséria. Entendo que o Lee Billings faz isso para criarmos uma conexao
humana com os cientistas, ele aproveita para descrever as motivacOes pessoais e a carreira de alguns
personagens retratados, mas achei um pouco longa demais.

PedroV says

Lectura obligada si te consideras nerd, un libro repleto de ciencia e historias satisfactorias.

Clif Hostetler says

This book reads much asif it was based on notes taken during an all night bull session with leading
scientists. It's sort of atravelogue by ajournalist reporting on his itinerant interviews with the leading minds
in astrophysics and the earth sciences. Along the way we learn about science and also a bit about the
personalities of those doing the science.

Beyond their personal stories and concerns about reduced funding for scientific research, the reader is
exposed to “a portrait of our planet revealing how the earth came to life and how someday it will die. It is
also achronicle of an unfolding scientific revolution zooming in on the ardent search for other earths around
other stars. Most of all however it is ameditation on humanity’s uncertain legacy.”



The"five billion" referred to by thettitle is the estimated length of time life can exist on earth (i.e. from first
appearance of single cell lifeto final destruction by adying sun). We are currently at four and a half billion
on that timeline, so we're closer to the end than the beginning. If we manage to survive the other threats to
life on earth (e.g. asteroids and nuclear bombs), sometime in the next half billion years we'll need to decide
whether to meekly accept our fate or search for other planets to colonize.

Topics covered in this book vary widely, some not related in obvious ways to astrophysics or life on earth.
(Cometo think of it, what's not related to life on earth?)

The following is arough log of some of the subjects addressed:

- The search for extraterrestrial intelligence (SETI).

- The probabilities of extra-terrestrial life (longevity of intelligent life is most important
variable, and difficult to estimate, in determining likelihood of intelligent life existing
concurrently within the same galaxy.)

- Recent successin finding planets around other stars (exoplanets).

- Using radia-velocity spectroscopy (measuring the wobble) or the transit of planetsin front of
their stars to calculate number size and orbit size of exoplanets.

- Description of fierce competition between astronomersto find planets (even claims of stealing
information).

- Stories told about past efforts to observe the transit of Venus.

- Calculation of the monetary value of aworld (the reality of limited resources makes this
analysis necessary to help in making decisions regarding where to invest research money)

- Description of the geologic history of the earth
- Description the the history of life on earth

- Description of what we know about history of earth’s atmosphere, temperatures and probable
cause of future global warming

- Description of geologic history of Marcellus shale formation in northeastern USA.
- Story of the history of science from ancient Greeks to modern days.

- Explanation of the carbon/silicate interaction in the Archean atmosphere to prevent runaway
greenhouse effect like that on Venus.

- History of rocket science and the demise of NASA's future space exploration plans.
- Possible strategies of using technology to reduce expensive rocket launch costs.

- Biographic sketch of Sara Seager, MIT Professor of Physics and Planetary Science.



Wikipedia article with latest exoplanet count:
?Exoplanet http://en.wikipedia.org/wiki/Extrasal...
(1056 planets in 802 planetary systemsincluding 175 multiple planetary systems as of 20 December 2013).

The question is raised near the end of the book, "Just how many transiting Jupiters do we need?" Thisraises
the possibility that once we confirm the existence of thousands of planets the whole field of exoplanet
research may experience a dot-com bubble sort of collapse as people lose interest. Another suggestion is that
we need to encourage the Chinese to begin discovering earthlike exoplanets (and naming them Chinese
names) so we'll be motivated to not be outdone by them.

Jeff says

Asakid | was obsessed with space. And | still love to sit and think about what's out there beyond and within
our visible universe. This book was not atypical read for me but | enjoyed it nonetheless. | would certainly
recommend it for anyone that is interested in the historical timeline of our search for life outside our earthly
realm, especially if that person loves science and math and physics etc. All said and done it was a bit of a
grind at times, and | found sometimes | got a bit off course, but overall | enjoyed it and definitely
recommend anyone interested in the topic to check it out!

Daniel Villines says

Lee Billings captures the current state of affairs associated with the search for exoplanets and life beyond our
solar system. He creates a detailed picture that includes the history of this search up through its present-day
composition, and the final composition resembles a hopeless mess.

Past and present, the effort to find life among the stars rolls around on atabletop landing at various times
between the inter-competition of scientists, the bickering of politicians, and a public that loves
sensationalism but is apathetic towards the real effort. For now and for the foreseeable future, the search for
life and earth-like planets among the stars will remain dormant at the expense of so many other
predominately useless things. This effort iswaiting for the realization that the initial discovery of life among
the stars is something that will only happen once in the history of humanity. Until then, we will need to be
satisfied with speculations and theories about grains of dust around distant stars that we will never really see.

The subjects covered by this book are amazing. Billings discusses the first attempts by Frank Drake to
intercept radio signals from unknown civilizations, the signs of life that will be sought after in the future, and
the future spaced-based tel escopes that will do the searching. Moreover, each of these topicsis covered in
detail.

Attention is also given to the stages of life's development here on earth and its various bio-signatures. Short
of adirect interception of adefinitive signal, we only have earth to serve as a certain model for life
elsewhere. Other metabolic theories are being investigated but these theories are difficult, if not impossible,
to observe and test.

Theoretical thought is also given to how much time we have left on this planet and the consensus is far (far)
shorter than the total years remaining in the life of the sun. To this end, some discussion is given to



greenhouse gasses and their ultimate effect on the planet. This discussion points out the irony of our present-
day manmade infusion of carbon dioxide gas into the atmosphere in relationship to the mechanisms for
earth's path towards uninhabitability.

As aweakness, Billings writing may be a bit too passionate for a book about science. | typically read this
type of book to find answers to questions and to discover new ideas. | enjoy the process of evaluating
situations and considering for myself their relative importance. While the current state of affairsin our search
for lifeis not pleasant, some of the narrative dwells on these unpleasant subjects and resultsin subtle
dramatizations. Additionally, the last chapter of the book goes overboard in its attempts to make a hero out
of brilliant scientist. In spite of these weaknesses, however, | cannot deny that Billings delivered the book he
intended to write and the book that | wanted to read.

Owlseyes says

UPDATES,

Ultracool Dwarf and the Seven Planets
Temperate Earth-sized Worlds Found in Extraordinarily Rich Planetary System
22 February 2017*

Apr 20, 14, today, I've read this on CNN:"A galaxy full of Earths?' By Jim Bell. It's one more aike-
planet;according to the article," Thomas Barclay, a scientist at the Bay Area Environmental Research
Institute at Ames and a co-author of a paper on the planet, called Kepler-186f"..."an "Earth-cousin rather
than an Earth-twin".

"The planet was discovered by NASA's Kepler Space Telescope. It's located about 500 light-years from
Earth in the constellation Cygnus."**

January 27, 2015 "Exoplanet With Gigantic Rings 200 Times Bigger than Saturn's Discovered”

(photo CREDIT: Artist's conception of the extrasolar ring system circling J1407b is shown. The best fit
model is consistent with a system of at least 30 rings, and there are gaps where satellites ("exomoons') may
have already formed / Ron Miller)

And now that afew days back I've read on the cover of El Pais (Muere Gabriel Garcia Méarquez: genio dela
literatura universal) that Gabo passed away ...

Five billion years of Solitude. The title literary analogy is so appropriate, yet its meaning islike this: Five
billion years of presumed solitude, since an exponential (a BOOM!) discovery of exoplanets has been



unfolding since 1992. In arecent interview to The Economigt, Billings said some curious things | would like
to report on:

1-Initialy scientists spoke of mass and radius of the discovered planets; now they speak of “weather and
atmosphere” .Now it's a question of "sniffing" the atmosphere; biosignatures are looked after.

2-There are two main methods to find exoplanets: (1) seeing how light is affected: the wobble method; (2)
search for transits of the planet at stake: which implies alight diminution.

3-Search has concentrated on “mirror earths’,...places like our own.

* http://www.eso.org/public/news/esol1706/
and: https://www.youtube.com/watch?v=bnK Fa...
and: https://www.youtube.com/watch?v=htt3E...

** http://edition.cnn.com/2014/04/18/opi....

Charlene says

I liked this book quite a bit, but | am a sucker for planet formation and the search for other habitable planets.
| would say however that | would like this book to have talked in depth about brown dwarfs and some of the
newer ideas about how matter accretes to form planets. If you too want to read about the magic of brown
dwarfs (a cross between a planet and a star!), | suggest Strange New Worlds by Ray Jayawardhana.

This book had areally nice mix of biology (Earth formation) and physics (general physics and planet
formation). Billings provided a nice discussion of Snowball Earth. | would have liked to have seen him pay
that kind of attention to hydrothermal vents, but in the end, | was pretty happy with the path this book took.
He spent alot of time of Gaia, which | thought might be annoying, but it was great, better than most things |
have read about Lovelock.

| have to say the best part of this book was his discussion of funding. Even though in her book Knocking on
Heaven's Door, Randall did a better job of making funding something exciting to read about, Billings
captured my interest and made me care about why funding matters and what the result has been, is now, and
will bein the future if we fail to fund research aimed at understanding the universe around our tiny planet.
Bravo!

He ended the book with areally touching story about Sara Seager, a planet hunter, activist, and professor at
MIT. | had never heard of her. | love when books open my eyes to new, exciting, and brilliant people.



Adam says

In the final chapter of Lee Billings Five Billion Years of Solitude, after more than 200 pages of dense
exoplanetary prose and interviews with respected astronomists, we're introduced to Sara Seager, amiddle-
aged scientist at MIT who is one of the world's foremost experts on exoplanets--that is, earth-like worlds
existing beyond the scope of our current scientific reach. Unlike the book's other chapters, however, Seager
isintroduced to us not through the complexity of her research, the revelations of her writing, or her influence
on the next generation of astronomers--all of which isimportant and comes later--but through her
relationship with Mike Wevrick and the long canoe trip they took through the empty tundra of the Northwest
Territories.

For sixty days, Seager and Wevrick made their way through the wilderness, never once encountering another
human being outside of a small outpost and the skeleton of an old Inuit whose grave had been ransacked,
leaving his or her skull exposed. They engaged one another in long conversations, observed the beauty of a
seemingly barren part of the world, and became closer as a couple. They also spent long moments in silence,
not unlike that of the same universe--our universe--which Seager would soon spend her life studying. When
they returned from their trip, Seager now destined for Harvard graduate school at only 22, they moved in
together and, some time later, married and had children.

Y ears later, their children still young, Wevrick was diagnosed with intestinal cancer--aresult of Crohn's
disease--and passed away after a short battle, leaving Seager awidow at 40 with two young boys, a
burgeoning professorial career, and the future of space exploration on her shoulders. When Billings meets
Sara Seager, he describes awoman who is stretched thin, her life a desperate attempt at balancing her
responsibilities to the science field and her responsibilities to her children, both of whom show little interest
in their mother's profession outside of its similaritiesto Star Wars. Nevertheless, Billings also finds himself
impressed by her ability to do so much with so little time, and her willingness to embrace the wisdom
delivered by her father on his deathbed: "I never want to hear you say that anything is the 'best' you can do. |
never want you to be limited by your own negative thinking." In the middie of her life and the highest point
of her career, Seager is still pushing herself into new fields and struggling with even more difficult questions.

This closing chapter, which rarely touches on the minutia of Seager's expertise, isamarked contrast to the
previous nine, which are written in such away as to bridge the personal stories of scientists with their fields
of study, al of which arein some way impacted by the search for exoplanets. More often than not, these
bridges collapse under the weight of technical information, much of which iswritten about in adry, droning
prose that causes the mind to wander; only when Billings focuses back on the stories of those involved does
his book regain its footing, and we reach the book's end wishing he had written the first nine chaptersin the
same way he writes the tenth.

Because what makes the chapter on Sara Seager so interesting is that, unlike many of Billings other subjects,
Seager opens up her lifein away that allows us to see the relevance of planetary science as something more
than just a desperate search for fame, patriotism, or scientific understanding. A search for life in the vast,
empty universe is asearch for a better understanding of ourselves. We want to see life beyond our own
world, not just to settle the debate over extraterrestrial life, but to compare that existence to our own. Are
they more or lessintelligent than we are? Are they scientificaly literate? Do they have socia classes and
hierarchies? Do they look like us? Have they taken care of their world? Do they wage war? Do they have
music? We seek these answers, not because we're vain, but because we're afraid--afraid that we're not as



good as we could be, that we're not as smart or developed as we think we are, that we're somehow foregoing
our own possibilities as a species or committing sins against the very rare world we call home. We fear that,
in the great community of space, we are the seven billion outliers who don't belong.

And, more than anything else, we fear being alone. The night sky holds billions of stars, and beyond those
there are billions and billions more, and the very idea that we might be alone in the universe, fully and
irrevocably alone, worries usto our very core. The ideathat this precious blue marble we call Earth, so
comfortably distant from the sun but also close enough to sustain life, is a galactic fluke unreplicated
anywhere else, and that we're the only source of intelligent lifein all of existence--that our world aone
possesses the gift of music and love and friendship and curiosity--is an unsettling condemnation of how little
we appreciate just how special we might be. Aswe pollute ourselvesill, shout ourselves hoarse, devalue
ourselves to the point of suicide, become angry to the point of violence or revenge, bomb ourselves to dust
and commit genocide against our neighbors, the universe looks back at us asits only heartbeat beyond the
pulsars of lifeless matter drifting so quietly through the vacuums of space.

When Sara Seager opens up her life to us, especialy as she remembers her late husband while their sons
sleep in nearby room, she is demonstrating the fears we al feel when we stand beneath that night sky and
wonder, either out loud or silently to ourselves, if we're alone. Because loneliness, for all its occasional
benefits and virtues, is adisheartening condition after so much time, and never more so is this apparent when
we think about our tiny world rolling gently in the cradle of the universe, alone, for hillions of years. When
we search space for other life, even if that means the possibility of aworld like our own light years away--an
unreachable distance in anyone's lifetime--it's no less emotional of a search than when we look across our
own world for a companion, for a connection to our parents or children, for amemory of someone who's
forever gone from our lives but shouldn't be.

This review was originally published at There Will Be Books Galore.

Rusty says

Well, aren't we living in a slow apocalypse. At least that's the vibe | get from reading this book. A non-
fiction book about, well, just what the title talks about, The Search for Life Among the Sars.

| tend to have gallows sort of humor about life. | remember reading, many years ago, a book caled, the
Waning of the Middle Ages and was stunned about how, for the most part, people had the most pessimistic
view about life. Turns out | would have fit right in back then. The only differenceisthat | don't have blind
pessimism about life, | have an informed one.

Part of my outlook, my belief in humanity's ultimate place in the cosmos, is always open for change, but I'd
place my betsthat we're in the latter part of a golden age of our time on this planet.

This book only makes me think I'm right. Each chapter seems to dance around the fundamental issue that
science is at the mercy of politics and economics. It is mentioned once that if the money spent for a couple of
week's fighting in one of our perpetual middle eastern wars would be enough to fund almost every piein the
sky astronomy project on the drawing board. Asit stands though, something getsinitial funding, work
begins, then afew years later funding is cut, usually at the behest of an angry congressmen looking for credit
as being frugal, or because we need to make it work in conjunction with something else (like the shuttle



being redesigned to launch military satellites) and we've wasted an enormous amount of money on a project
that ends up being cancelled, or one that works so poorly that it should have been.

Not that unlimited funding is necessarily the answer, because contractors tend to deliver bloated, overpriced,
underperforming products. It's like the system is set up to be inefficient.

But regardless of all that, we've been in the midst of aboon in astronomy unprecedented in our history.
We're just at the brink of being able to view, possibly directly, hundreds of worlds that may be capable of
supporting life. We can't, of course, because aimost al of the Terrestrial Planet Finder projects (of which,
there are several) have been shelved for now. Again, mostly because funding isn't available. Given the time it
takes for a project to go from drawing board to completion can be decades, people who were young when the
planet hunting boon started in the early 90's are entering the second half of their career's now, and have seen
setback after setback. The most scary thing of all, is that there aren't very many next gen projectsin the
works. After the James Webb telescope is launched, it's going to be very slim pickings for avery long time.

Sigh. Dammit.

So, as alover of stargazing, and an almost stomach achingly need to know if thereislife on other worlds,
this book is disheartening. We could aready know that answer (at least for worlds within afew dozen
lightyears), if we'd just had the collective will to find out.

By the way, the book, asit iswritten, isinteresting, if alittle oddly structured. The final chapter isalove
letter to Sara Seagal, an MIT prof and leading voice of the planet hunters. It doesn't really end on a positive
note, it just tells us her life story and how she is going to try to become so rich that she can just fund
everything she wantsto herself so she doesn't have to beg for money from the govt in order to do what needs
to be done in the search for other earthlike worlds. | like that last chapter, it just doesn't wrap up, or answer,
any of the larger questions that the book brought up.

Oh well, still worth reading, if you're into things like this.

Sam Bauman says

| took astronomy twice in college so | know quite a bit about space but Lee still taught me lots about it in this
book. He writes in a nice enjoyable style and as long as you enjoy the topic, it's abook worth reading. | wish
he had talked more about Scorpios though.

P.S. Thisreview isbiased since | drank a bunch of beer at Lee's house in the early 2000s. The opinion
expressed above should be assumed to be wrong. Always.

John Jr. says

Science writer Lee Billings accomplishes alot in the pages of Five Billion Years of Solitude (published in the
U.S. in October 2013 by Current). He describes the entire history of Earth, including the rise and spread of



life; the history of thinking about Earth’s place in the universe; and the history of efforts to locate other
planets and other intelligences. He also considers the future of life on this planet and of the exoplanet search.
The book would be valuable if it did no more, but the best thing about it isthat Billings also gives profiles,
varying in length and detail, of prominent scientists who were or are involved in the search. It's ahuman
story as much as a scientific one that he tells.

Whether or not you aready know the name and the work of astrophysicist Frank Drake, you'll emerge from
the book’ s opening section knowing what kind of flower Drake grows and understanding its appeal for him.
Likewise, you'll learn how a simple lunch conversation led geoscientist Jim Kasting to a groundbreaking
view of how atmospheric gases relate to temperature and habitability. That may sound abstract, but Billings
makesit clear. Kasting’'s work explained why the early Earth hadn’t remained frozen, and it greatly refined
the view of what will make an exoplanet habitable. The most striking portrait by far comesin the book’ s
final section, which will leave you feeling admiration, sympathy, maybe even akind of awe, toward
astrophysicist Sara Seager.

She deserves her place at the conclusion of the story because she' s already aleader in the field of
exoplanetology and, at age 42, she'slikely to remain influential. As Drake (among others) represents the past
inthistale, Seager is the future. She represented a piece of great good luck for Billingsin more than one
way. In late September, shortly before the publication of Billings' s book, Seager became one of thisyear’s
recipients of afive-year MacArthur Foundation fellowship, thus confirming his sense of her importance.
What' s more, in one of those ironies of the writing life (which can sound callous to non-writers), Seager’s
life has picturesque elements—physicists often love physical challengesin the great outdoors, as Lisa
Randall’ s rock climbing shows—and Seager has been beset by misfortune, of akind that you wouldn’'t wish
on anyone but that helps make her a great character.

By thetime | finished the book, my advance reading copy was festooned with Post-it flags, and itstext had
many marginal notations. | had marked, for instance, some examples of stirring prose as well as occasional
clunky bits, sometimes in close juxtaposition. My original intention was to undertake a fairly thorough
review. But by now that’s been done quite well in more than one place, for instance in the New York Times
Book Review and in the online publication Space Review. What I'll do instead is pursue some thoughts
prompted by the book.

The most elegant thing about Five Billion Years of Solitude may be itstitle, which immediately callsto mind
Gabriel GarciaMarquez’'s One Hundred Years of Solitude—the novel’ stitleitself, its winding and fabulous
narrative, and its end. The history of life on Earth bears some resemblance to the twists and turns taken by
Garcia Marquez' s Buendia family, though that says little by itself. The novel’s ending does deserve alook.
After many pages of wonders, the story reaches anote of great finality in its concluding words, which I’ ve
excerpted from the book’ s long, sinuous last sentence (parensin the original; trandlation by Gregory

Rabassa):

[17t was foreseen that the city of mirrors (or mirages) would be wiped out by thewind..., and
that everything...was unrepeatable since time immemorial and forever more, because races
condemned to one hundred years of solitude did not have a second opportunity on earth.

Likewise, despite its wonders, life on our planet is destined to end—Billings makes this abundantly
clear—and complex and intelligent life will be the first to go. That, along with the chance of afatal calamity,
iswhy physicist Stephen Hawking has argued repeatedly that mankind needs a second home. (Hawking
occupies afailing habitat and thus embodies our dilemma, a salient point that has somehow escaped notice in



every report | ve seen on hiswarnings). Billings's book doesn’t mention Hawking's view, but it doestell us
of arelated belief held by scientist Konstantin Tsiolkovsky, that mankind will naturally want to expand
outward.

The broad implications of all this are pretty clear. From man’s originsin Africa, we' ve restlessly spread;
only recently, and perhaps temporarily, have we ceased from exploration and expansion. The whole time
we' ve been here, we' ve been alone together. Nothing very much like us has arisen or arrived for avisit. If
there are places like ours and beings like us, we know nothing of them. Meanwhile, as computer crashes
endlesdly try to teach us, nothing that existsin only one placeis safe. Eventually, aterrible wind will blow
in, awind such asthat at the end of GarciaMéarquez’ s tale—from a disaster of our own making, or an
asteroid or comet strike, or the long-term geophysical changes that Billings describes—and we will not have
a second opportunity on Earth. If we don’t find somewhere else to go (maybe into space itself), this ends
here.

The book recognizes that particular issue as the ultimate reason why everything else isimportant. More
often, though, the figures we meet declare that finding a habitable and inhabited planet—finding a
biosignature, as they put it—would be profoundly important to mankind: that knowing we're not alone
would matter for its own sake. I’m quite sure it would be important to scientists. For one thing, the likelihood
of life arising somewhere in the universe depends in part on how many timesit has aready happened, which
as far as we know now is only once. And such developments can matter beyond the world of science. A
single photograph of Earth taken from Moon orbit by the Apollo 8 mission, showing afragile blue orb poised
in an immensity of blackness, persuaded many people of the preciousness of our planet and and is said to
have catalyzed the rise of the environmental movement.

But the environmental movement hasn’t made much headway against climate change. The search for and
discovery of the Higgs boson may not have persuaded any young Americans—or young people elsewhere,
for that matter—to study science or engineering, though only time will tell on that point. Parents everywhere
can point to the Moon and tell their children that humans have been there; what difference has that made?
Sooner or later, parents will probably be able to point to the nighttime sky—in which, by the way, very few
starswill be visible, if the spread of light pollution keeps up—and say that life exists out there. How
important will that be?

| don’t think finding a biosignature will make a big, direct differencein thelife or the worldview of ordinary
people. What has mattered and will continue to matter is how the leaders among usin every field react.
Sputnik, Earth’sfirst artificial satellite, showed its greatest impact not in the mass of Americans but in the
response of the government and other leaders; Sputnik and later Russian developments led to President
Kennedy’s dramatic 1961 speech announcing the goal of landing a man on the Moon, and it also led, as|
recall, to anew focusin the schools on science education and even physical fithess. Nor was Russia srolein
the space race driven by the Russian people.

How much will signs of life elsewhere matter to mankind? How much money and effort should we put into
the search, considered in the overall scheme of things? Those questions, along with the people you' |l meet,
arelikely to bubble in your mind for some time as aresult of Lee Billings's stimulating book. Read it and see
what you think.

Disclosure: I'm acquainted with Lee Billings through a Stanislaw Lem listserv and have exchanged a
handful of emails and Twitter messages with him on science subjects.




Rachael says

| enjoyed this book and learned a lot about exoplanets, aswell as environmental impacts and the palitics of
NASA. There were several chaptersthat just felt too long and | would find myself skimming to get to new
information. 1'd still recommend it though.

Nicole says

1.5 Stars. | was really excited about this book. | took the bare minimum of sciencein college, but one of
those courses was Astronomy 110: Planets and Stars. | love this stuff. And | loved the parts of this book that
actually talked about planets -- and exoplanets! -- and stars. But during the last chapter, | literally thought
Audible had accidentally spliced aromance novel into the file. I'm pretty sure Billings had intimate relations
with astronomer Sara Seager - I'm almost positive that was what was happening during the last chapter.
There is no other explanation for the outrageously florid prose that had nothing - NOTHING - to do with
science.

This book meanders all over the place in a seriously annoying way. | honestly have no ideawho Billings's
intended audience is. People looking for science will be overwhelmingly irritated by the human interest
elements. People looking to hear about the lives and passions of scientists will be frustrated by the highly
detailed, technical passages. People looking for insight into astronomy will be like, "Why has he been talking
about the Marcellus shale and fracking for the last 50 pages?!" Some people may find this discursive
approach interesting and endearing. | find it borderline criminal.

One of the (few) interesting takeaways came from the early parts of the book where Billings discussed the
development of an equation to calculate the likelihood of finding civilizations on other Earth-like planets. It
ultimately depends on the longevity of atechnologically advanced society, given the vast distances and
mind-boggling span of time. Billings puts our own civilization into useful temporal perspective - the quickest
flash - driving home the minuscule chances of making such a discovery. But the mere possibility is so
tantalizing, it continues to drive scientific inquiry (if not budgets.)

Allison Arthur says

I highly recommend this book to anyone even remotely interested in the search for alien life and space
exploration.

From SETI to enormous tel escopes with sunshades, Billings describes the various ways scientists are
endeavoring to discover life on other planets. He's thorough and makes complicated information easy to
consume for mainstream readers.

What struck me as | made my way through the pages, however, wasn't the wealth of knowledge Billings
acquired and effectively communicates, but the connections he makes with those he interviews. | was
particularly taken with his recounting of an epic Star Wars battle with Dr. Sara Seager's two young sons
while she got finished afew chores between his questions.

His dedication to get the stories, the real stories, of those he interviews bleeds through the pages. He excels



at humanizing the endeavors behind the science - this book isn't just a story of scientists but of people
working together toward a common goal, even if they're going about it in different ways.




