Biology - Life in the Cosmos
Week 05/18/20
Reading:
● Annotate the article: Life Beyond Earth
○ Underline important ideas
○ Circle important words
○ Put a “?” next to something you want to know more about
○ Answer questions at the end of the article
Activity:
● Create a timeline of astrobiological events
○ Astrobiology Timeline Assignment
Writing:
● Read the article: Harvard professor’s alien spaceship theory has grabbed much attention.
○ Answer the writing prompt at the end of the article.

Biología - Vida en el Cosmos
Semana de 05/18/20
Lectura:
● Anotar el artículo: Life Beyond Earth
○ Subráye ideas importantes
○ Circúle palabras importantes
○ Ponga un "?" junto a algo que usted quiera saber más
○ Conteste las preguntas al final del artículo
Actividad:
● Cree una línea de tiempo de eventos astrobiológicos
○ Astrobiology Timeline Assignment
Escritura:
● Lea el artículo: Harvard professor’s alien spaceship theory has grabbed much attention.
○ Responda la pregunta al fin del artículo.

SPACE

Life beyond Earth
Are we alone? Scientists search for an extraterrestrial answer

In northern California, these satellite dishes listen for a message from aliens. They’re part of the Allen
Telescope Array.
SETH SHOSTAK

By Stephen Ornes
June 27, 2012 at 10:20 am

If aliens ever sent us a message, scientists hope to pick it up in a remote part of northern
California.
There, in a clearing nestled amid the volcanoes of the Cascade Range, 42 radio dishes point
together at the sky. The dishes, each 20 feet across, form a single, giant scientific instrument
called the Allen Telescope Array. Scientists built the array to receive radio signals — the sort of
message that could answer a very important question: Are we the only intelligent life in this
vast universe?

“It’s a question humans have been asking forever,” observes astronomer Jill Tarter. Until
recently, she directed the SETI (Search for Extra-Terrestrial Intelligence) Institute in Mountain
View, Calif. “We read these ancient texts, and the ancient Greeks, the Romans, the Chinese —
they were all wondering how we humans fit into the universe.” The SETI Institute helped build
the Allen Telescope Array in hopes of finding some answers.
While the question is ancient, our understanding of the universe has changed over the
centuries. We now know that stars do not hang from the sky like fruit on a tree. We also know
Earth orbits the Sun and not the other way around. But we still don’t know if life exists
elsewhere. And if extraterrestrial life does exist, does it have the technology to communicate
with us on Earth?
If so, the Allen Telescope Array is listening, day and night, for some signal. From time to time,
the dishes pivot toward a new patch of the sky. The array has not yet picked up any alien calls.
So far, intelligent life appears limited to Earth.
But that has hardly frustrated scientists. The search for life elsewhere in the universe continues
to prove irresistible to experts in a wide variety of fields, from biology to astronomy, and from
psychology to computer science. And they’re not just looking for aliens that can communicate:
Many researchers suspect that simpler, microscopic alien life might be lurking on some distant
planet.
Even if their quest has yet to turn up any aliens, it has led to some surprising discoveries —
including some right here on Earth. If anything, the search for extraterrestrial life has become
a lot more exciting. Perhaps it’s just a matter of time until we discover we’re not alone.
Life, unexpected
In 1960, astronomer Frank Drake (father of Science News writer Nadia Drake) was among the
first to listen for extraterrestrial radio signals. That was decades before anyone knew whether
any aliens out there even had a place to call home. We now know they might, thanks to
discoveries since 1995 of planets outside our solar system.
To date, astronomers have found hundreds of these far-off worlds, called exoplanets. Some
scientists predict hundreds of billions more exoplanets await discovery in our galaxy, the Milky

Way. It’s easy to imagine there must be life on at least one of those planets. And if not there,
perhaps life thrives on some moon orbiting one of those planets.
“Some may be at the right temperature where liquid water might exist. And that’s necessary for
life as we know it,” says Tarter.
The discovery of so many new worlds, most of them found by the Kepler space telescope, has
helped narrow the search for aliens. Tarter says the Allen Telescope Array now points at stars
Kepler has flagged as having planets. Astronomers elsewhere in the United States and abroad
have joined the hunt for life elsewhere in the universe.
Scientists searching for extraterrestrial life aren’t just looking up. Biologists, who study life in all
of its forms, have joined the search too. They peer down into some of Earth’s most unfriendly
places to find tiny but tough organisms called extremophiles (ex TREEM oh fylz). For more than
50 years, scientists have found extremophiles in places where life wasn’t thought to be
possible.
Some of these microbes live in the acidic sulfur springs of Yellowstone National Park. Some
thrive near cracks in the ocean floor — called hydrothermal vents — that spew scalding water.
Others flourish in cracks in the ice in Antarctica, or deep underground in mines.
The discovery that life on Earth can survive under such harsh conditions has broadened the
understanding scientists have of where they might find life off Earth.
“By learning more about the boundaries of life here on Earth, we can improve our definition of
what life is and what it can tolerate,” says Jamie Foster. This biologist at the University of Florida
studies extremophiles. “It’s really important to turn over every rock and look in
every environment,” says Foster. “The envelope of life keeps getting bigger and bigger with the
discoveries of life in these extreme environments.”

Life, are you in there? Astrobiologists, or biologists who study life in space, want to know if the oceans under
Europa’s icy surface might be hiding microbes.
NASA

Extremophiles on Earth suggest that scientists may not have to study some distant star to find
evidence of extraterrestrial life. They may not be intelligent, but single-celled life-forms could
be hiding relatively close by. Scientists point to one candidate site: Europa, a moon of Jupiter. It
probably hides a vast, slushy ocean beneath its smooth, icy surface. Measurements also

suggest it might host superhot hydrothermal vents — like those found on the floor of oceans
on Earth.
“We know that life can exist here on Earth in that kind of environment, so it might be possible
on Europa,” Foster says.
There is no immediate plan to send spacecraft off to find out. But later this summer, a NASA
rover called Curiosity should arrive at Mars. It “will give us a really interesting clue as to
whether Mars is potentially habitable now or possibly was in the past,” says Foster. “Most
people think that if life exists on Mars, it’s probably under the surface.”
It will take future missions to explore the depths of Mars and Europa for signs of life.
Meanwhile, the search for life continues to engage scientists in a surprising variety of ways.
While some remain busy with the hunt itself, others are already thinking way ahead to the day
we might make contact.
Speaking in numbers
“If we get a message from another civilization, it’s not going to be in English or Chinese or
Swahili,” says psychologist Douglas Vakoch. He is director of Interstellar Message Composition
at the SETI Institute. “What language do we have in common? The usual starting place is math
and science.”
Math is sometimes called the universal language. Though people may speak very different
languages in different countries, math works the same everywhere. If you have two rocks and
scoop up three more, you end up with five — regardless of where you live. We all share the
same basic rules of addition, subtraction, multiplication and division. Researchers like Vakoch
argue that if the language of math can be understood among nations, then why not among
planets?

Is this a sign from an alien? Visit www.setilive.org to look for possible patterns in data from telescopes.
SETILIVE

If an alien civilization can beam a message across space, then it must have first created some
kind of transmitter, Vakoch observes. Building a transmitter — or any instrument that sends
energy through space — requires a lot of knowledge about math. And if that alien math really
is the same as human math, then it offers us a way to communicate. So it is easy to imagine
that the first message from aliens may consist of radio pulses that follow a mathematical
pattern. For example, we may receive pulses in multiples of two: first two, then four, followed
by six, eight and so on.
Vakoch tries to predict what an incoming alien message might look like. He also works with
other scientists to determine what kind of outgoing messages we should send back. It might
be useful to send pictures of human beings to other civilizations, for example, or to include
information about biology and life on Earth.
“We’re looking for ways to communicate something that can be described in scientific terms,”
he says.
That is just what some scientists have already done. On November 16, 1974, researchers led by
Frank Drake transmitted a message from the Arecibo Radio Telescope in Puerto Rico toward a

distant grouping of stars. The radio pulses followed a numerical pattern, encoding a sort of
“introduction to Earthlings” for aliens. The message contained information about human
beings, our counting numbers, the radio telescope and the solar system.
“The message was repeated a couple of times,” Vakoch says. “That’s one way to make sure it
remains intelligible even if there’s some error in transmission.”
So far, there’s been no answer. But nobody expected one yet — the message will take about
25,000 years to reach its destination.
If and when a message from an alien civilization does arrive, it may come as a series of supershort bursts of light or as a packet of radio waves. Whatever the message’s form, it likely will
have traveled for thousands or even millions of years across space — even if all it offers us is a
brief “hello” from a civilization just as unsure about the universe as we are.
That uncertainty helps make the search for extraterrestrial life so interesting, says Tarter, who
has spent 20 years studying ways to listen for aliens. In May, she changed gears, going from
searching for alien signals to raising money for the institute. Listening for aliens offers endless
opportunities for anyone curious about our place in the universe, she says.
“There are a lot of things we don’t know, and you may have the opportunity to figure them
out,” Tarter says. “Science is about constantly asking ‘why’ and figuring out the answers to
questions that nobody else has answered.”
She notes that any message — even a simple “hi” — would have enormous implications for all
humans. A message will have to travel thousands, if not millions, of years to get from planet to
planet. By the time we receive a signal, the civilization that sent it might not even exist any
more, which means we might not make new alien friends.
But if we receive a message, Tarter says, “then we’ll know that it’s possible to survive all the
problems we have created for ourselves, and work our way out of them. I can’t imagine
anything more profound than learning that it’s possible to grow old as a civilization.”
Power words

radio wave An electromagnetic wave used for long-distance communication. Radio waves are
longer than the waves of visible light.
extraterrestrial Anything of or from regions beyond Earth.
extremophile A microorganism that lives in conditions of extreme temperature, acidity,
alkalinity or chemical concentration.
astronomy The study of stars, space and the universe as a whole.
exoplanet A planet that orbits a star outside the solar system.
hydrothermal vent An opening in the sea floor out of which heated, mineral-rich water flows.

Teacher’s Questions for “Life beyond Earth”
By Science News for Students
June 26, 2012 at 2:13 pm

SCIENCE
Before Reading:
1.

What does life require to survive? Do you think those conditions exist anywhere beyond
Earth?

2.

Do you think life exists on other planets? Explain why or why not.

During Reading:
1.

What question has puzzled humans for centuries?

2.

How has our understanding of the universe changed since ancient times?

3.

Describe what scientists designed the Allen Telescope Array to do.

4.

What is an exoplanet? When was the first exoplanet discovered?

5.

Why would an exoplanet (or its moon) need to be at the right temperature for life to live
there?

6.

What do extremophiles tell us about life?

7.

Describe where you would look for life on Europa. Why there?

8.

Explain what language you would use to send a message to an intelligent alien
civilization.

After Reading:
1.

If aliens exist, would you expect them to be intelligent creatures or simple microbes?
Explain your choice.

2.

“I can’t imagine anything more profound than learning that it’s possible to grow old as a
civilization,” says Jill Tarter. What does she mean by that? (Hint: Remember, any message
we receive today from an alien civilization would have been sent thousands or even
millions of years ago.)

A History of Astrobiology
Written by Marc Kaufman

Not long after NASA was established in 1958, the agency began a broad-based effort to learn how to look for the
presence – both ancient and current – of life beyond Earth. Joining the agency’s human and robotic space
programs with an offshoot of biology has not always been an easy or accepted fit, especially since no actual
samples of life have ever been found elsewhere. But by now the two programs have become so interwoven, so
interdependent, that each would be deeply damaged without the other.
Some of that initial pairing stemmed from fortuitous timing, the juxtaposition of two historic advances. First
came surprising discoveries and follow-on theories about how life organizes itself, and how it might have started
on Earth. That was followed soon after by our first successes in space travel, and the implicit promise of much
more to come.
So the nation’s ability to reach into space came at a time when people were open, eager even, to learn more about
the dynamics and origins of life on Earth… and possibly beyond.
The first humans to walk on another world - Neil Armstrong and Buzz
Aldrin - flying the ascent stage of their Lunar Module back to the
Moon-orbiting Command and Service Module. Apollo photographs of
Earth, such as this one taken by Command Module pilot Michael
Collins, helped launch the environmental movement and got us
wondering about the habitability of other worlds. Image Credit: Apollo
11 / NASA

https://astrobiology.nasa.gov/about/history-of-astrobiology/

The connection between space exploration and astrobiology (then called exobiology) was highlighted and given
early legitimacy by molecular biologist-turned-exobiologist Joshua Lederberg. Even before NASA was formally
established, he was reaching out to colleagues about the possibilities of finding life beyond Earth. He won the
Nobel Prize (at age 33, for discoveries about the genetics of bacteria) the same year NASA was founded.
By 1960 he was writing in the journal Science that: “Exobiology is no more fantastic than the realization of space
travel itself, and we have a grave responsibility to explore its implications for science and for human welfare with
our best scientific insights and knowledge.”
While the 1960s were defined within NASA primarily by the efforts to land humans on the Moon, all during that
period the agency was also supporting a robust effort to prepare for a mission to Mars. Its core goal: To search for
signatures of life beyond Earth.
That effort required substantial research into and inevitable debate about the nature of the “life” that the Viking
landers would be looking for. What’s more, those in the biological fields became properly concerned about what
microbial life the Viking landers might bring to Mars from Earth, and projecting further on extraterrestrial life that
might some day be returned to our planet.
So while hunting for present or past life on Mars was a very popular idea, it opened a Pandora’s box of extremely
difficult questions about the still-mysterious nature and origins of life. Nonetheless, the possibility of actually
finding extraterrestrial life reached a fever pitch of excitement during the Viking landing in 1976. Many predicted
that life would be found on Mars – including Carl Sagan, who looked forward to encountering, via Viking,
visible, perhaps floating creatures.

Viking Lander on the surface of Mars in 1976. Image credit: NASA/JPL.

https://astrobiology.nasa.gov/about/history-of-astrobiology/

But those predictions gave way to first images of a bleak and barren martian landscape, and then to negative but
also confusing scientific conclusions about whether signs of life, or even of organic compounds, had been
detected.
The experience was sufficiently sobering that the study of Mars took an abrupt backseat, and it would be decades
before interest recovered. And while orbiters, landers, and rovers returned to Mars in the 1990s and 2000s, it
wasn’t until the 2012 landing of Curiosity that another astrobiology (though not life detection) mission began.
Fortunately, a great deal had been learned in the intervening years.
For instance, previously unknown microbial communities were discovered on Earth that survive – thrive, even –
in what were previously considered dead, uninhabitable environments. The first major “extremophile” discovery
was made in the blackness of the deep ocean off the Galapagos Islands, alongside the hydrothermal vents that dot
the seafloor. Not only were microbes and later tube worms found living in the total dark, but they were living in
water made scaldingly hot by the vents.
That 1977 discovery led researchers to extreme environments around the world, where they found microbes
living in bitter cold, in highly acidic and salty water, in the rock of goldmines dug miles underground, in the
atmosphere high above ground, and in surroundings with high levels of radioactivity.
This explosion of often NASA-sponsored research told scientists a great deal about life on Earth, but it also quite
clearly suggested that life can exist beyond Earth in conditions long deemed unsurvivable – such as the frozenover oceans of Jupiter’s moon Europa.

Jets spewing water vapor and ice on Saturn’s moon Enceladus was detected by the Cassini spacecraft in 2005. The jets might originate from
a deep underground sea, or from ice melted off walls of deep rifts by the moon's tidal flexing and heating. Image Credit: Cassini Imaging
Team, SSI, JPL, ESA, NASAImage credit: NASA/JPL.

https://astrobiology.nasa.gov/about/history-of-astrobiology/

The water story on Mars has been especially promising, with the identification of deep river channels, valley
systems, alluvial fans, and, more recently, lakes and suggestions of a once-grand northern ocean. The dwarf
planet Ceres and Jupiter’s moon Ganymede now also appear to hold inner oceans, and the possibilities for
finding more water worlds seem endless.
That’s because the past twenty years have witnessed a revolution in our understanding of exoplanets – bodies
that orbit distant suns. Scientists have long suspected that other stars produce solar systems, but it wasn’t until
1995 that the first was detected. Since then thousands more have been identified, especially by NASA’s Kepler
Space Telescope, but also through ground-based observations.
As the estimated number of exoplanets has grown into the many billions, the possibility that some are home to
living organisms has become more plausible and the subject of substantial research. Scientists have determined
that some of the planets are rocky and “Earth-like,” and orbiting their sun well within a “habitable zone” – at a
distance where water can remain liquid on the surface of the planet for at least some of the time. Far more than a
rocky surface and occasionally liquid water is needed to make a planet truly habitable, but it’s an important start.
In retrospect, we can see that a broad range of advances in astrobiology set the stage for what immediately
became the biggest news of all — the possible detection of signs of ancient martian life.
Headlines in 1996 told of a NASA research team, led by David McKay, that had found six indicators of past life
in a meteorite from Mars. The famous ALH84001 meteorite, uncovered in the Allan Hills region of Antarctica in
1984, was presented as containing clear signs that microbial life once existed on Mars. There were even images
of what was interpreted to be the fossil remains of a bacterium-like life form.

This magnified, optical view of the ALH 84001 meteorite shows
unusual orange and black disk patterns made of carbonate, a
mineral that forms at low temperature in the presence of water.
An asteroid impact on Mars long ago sent this rock hurtling into
space, where it stayed for 16 million years before finally landing
on Earth 13,000 years ago. A team of scientists found the rock in
the Allan Hills ice field in Antarctica in 1984. The meteorite
made headlines in 1996 when astrobiologists announced that it
contained evidence of microscopic fossils of Martian bacteria.
Whether true or not, this discovery launched the field of
astrobiology as we know it. Image Credit: Kathie ThomasKeprta and Simon Clemett/ESCG at NASA Johnson Space
Center

As with the Viking results, however, many in the Mars and astrobiology communities were not convinced. While
the authors of both the Viking results and the Mars meteorite results stand by their work, the scientific consensus
has largely rejected them — concluding that the findings could be explained without the presence of biology.
Nonetheless, the Mars meteorite and the excitement surrounding it gave a jumpstart to NASA’s renewed search
for life beyond Earth. The NASA Astrobiology Institute was founded two years after the Mars meteorite paper
was released, with Nobel laureate Baruch Blumberg as its director, and the organization has been funding wideranging research ever since.
Some of the work involves studying environments on Earth to better understand potentially similar ones beyond
Earth (so-called “analogue environments”). Other work goes into technology development for use on other
planets and moons, while other research explores the origins and early development of life on our planet.
Examples include:
https://astrobiology.nasa.gov/about/history-of-astrobiology/

• The study of the history of methane emissions in Greenland as a way to make sense of the methane
plumes detected on Mars.
• Numerous efforts to expand the capacities of spectrometers so they can better characterize organic
compounds and possible biological activity on other planets.
• Construction of an autonomous robot to search the waters of Lake Bonney in Antarctica as part of the
effort to one day explore the under-ice waters of Europa.
• Intensive research into stromatolites – the ancient reef-like structures that have flourished for 3.5
billion years on Earth and may present a model for lifeforms on other planets.

Field test of ENDURANCE - the Environmentally Non-Disturbing Under-ice Robotic ANtarctiC Explorer.
This robot has been used to investigate the waters of Lake Bonney in Antarctica. Image credit: NASA/
Stone Aerospace

The 2000s saw a renewed interest in exploring Mars with NASA orbiters, landers, and rovers. None had
specifically astrobiological missions, but all contributed to better understanding pathways into the discipline’s
goals. The Phoenix lander, for instance, found water ice in the north of Mars, ground-truthing the theory that
Mars had substantial ice deposits just under its surface. The MER rovers, Opportunity and Spirit, detected
carbonates and other minerals important to understanding the potential for biology in the martian past.
And then came Curiosity, which has had an explicitly astrobiological mission – to determine whether ancient
Mars was habitable. The rover does not have the capacity to assess whether the planet was actually once
inhabited by microbial life, but the results it has collected have convinced its science team that portions of the
Gale Crater landing site were once perfectly capable of supporting life. It was the first formal identification of a
habitable environment beyond Earth.
As is always the case with astrobiology, it was a combination of results — gathered by way of geology,
geochemistry, minerology, sedimentology, super-high temperature chemistry and precision photography — that
led to the conclusion. These findings support the theory that Mars was warmer and much wetter during its earliest
days, even though climate modelers can’t figure out how an ancient Mars could have been warm enough, and had
an atmosphere thick enough, to keep that water liquid for potentially tens of millions of years.
https://astrobiology.nasa.gov/about/history-of-astrobiology/

The view inside Endurance crater, by MER Opportunity. Image credit: NASA

As technologies and scientific understandings have progressed, astrobiology has entered ever more fields.
Moving beyond the astronomical detections of a cosmic menagerie of exoplanets, efforts are now underway to
analyze the atmospheres, and ultimately the surfaces, of those bodies.
Carbon dioxide, water, and other compounds have already been detected in exoplanet atmospheres, but the
ultimate goal is to find concentrations of oxygen, ozone and perhaps methane – gases which are associated with
biology. Because oxygen and ozone quickly bond with other elements, the presence of large reservoirs of
elemental oxygen, for instance, would tell scientists that it is constantly being produced. On Earth, the
production of oxygen is largely a function of life.
With so many lines of research underway, NASA leaders are optimistic about finding life beyond Earth in the
not too distant future.

Directions:
• Based on the events in this article, create a timeline of significant events that occurred throughout the
history of astrobiology.
• Each event must include the following on the time line:
o Date or time frame
o A sketch or picture
o Brief description
• Use color and make the timeline look professional.
• Below the timeline, explain why each event is significant in the history of the astrobiology.

https://astrobiology.nasa.gov/about/history-of-astrobiology/

Astrobiology Timeline

Harvard professor's alien spaceship theory has
grabbed much attention
By Washington Post, adapted by Newsela staff on 04.01.19
Word Count 1,047
Level 1220L

Image 1. Avi Loeb poses in the observatory near his office in Cambridge, Massachusetts. His theory about an alien spaceship has made the
rounds in the media and caused controversy in the academic community. Photo: Adam Glanzman/The Washington Post

CAMBRIDGE, Massachusetts — The chairman of Harvard University's astronomy department, Avi
Loeb, supports what he calls "cosmic modesty," the idea that it's arrogant to assume we are alone
in the universe. It fits with his alien spaceship theory that grabbed attention last year.
Loeb stands beside his desk in his office on the first morning of spring courses, stapling handouts
for his afternoon class. He mentions that four TV crews were in this office last fall, the day his
spaceship theory went viral, and now five film companies are interested in making a movie about
his life.
A neatly handwritten page of equations sits on the edge of the desk.
"Oh, this is something I did last night," Loeb says. It's a calculation, he explains, supporting his
theory that an extraterrestrial spacecraft, or at least a piece of one, may at this moment be flying
past the orbit of Jupiter.

This article is available at 5 reading levels at https://newsela.com.

Flimsy Theory Or Real Possibility?

Since publishing his controversial paper, Loeb has had a lot of contact with the media and he has
embraced the celebrity that comes from being a top astronomer who suspects technology from
another solar system just showed up at our door. This has left some of his peers grumbling at what
they see as a flimsy theory, and many are bewildered as to why Harvard's top astronomer won't
stop talking about aliens.
You can't call Loeb unqualified. When, in late 2017, astronomers in Hawaii found the first known
interstellar object, a blip of light moving so fast past the sun that it could only have come from
another star, Loeb had been a professor at top universities for three decades. He also has hundreds
of astronomical publications.
Seemingly every astronomer on the planet was trying to figure out how the interstellar object
(called 'Oumuamua, Hawaiian for "scout," and pronounced Oh-mooah-mooah) got to our remote
patch of Milky Way. Loeb's confident suggestion that it probably came from another civilization
could not be easily dismissed.
"One possibility is that 'Oumuamua' is a lightsail,
floating in interstellar space as a debris from an
advanced technological equipment," Loeb wrote with
Shmuel Bialy in Astrophysical Journal Letters in
November. Bialy is also a scientist at Harvard.
Fans of alien life may have been thrilled, but the paper
upset the fragile orbits of space academia.
"Sensationalist, Ill-Motivated Science"

"'Oumuamua is not an alien spaceship, and the
authors of the paper insult honest scientific inquiry to even suggest it," Paul Sutter tweeted after
the paper was published. He is a scientist at Ohio State University.
"A shocking example of sensationalist, ill-motivated science," scientist Ethan Siegel wrote in
Forbes. North Carolina State University scientist Katie Mack suggested Loeb was seeking
publicity. "Sometimes you write a paper about something that you don't believe to be true at all,
just for the purpose of putting out there," she said.
Most scientists assume 'Oumuamua is some sort of rock, such as an asteroid ejected from a star in
meltdown hundreds of millions of years ago, or an icy comet wandering the interstellar void.
However, it's moving too fast for a rock, Loeb says. It's zooming away from the sun as if something
is pushing it, and the limited observations of it show no sign of it spewing the jets of steam that
would indicate it being a comet.
Loeb argues that 'Oumuamua's behavior means it can't be, as is commonly imagined, a clump of
rock shaped like a long potato, but rather an object that's very long and thin, perhaps like a long
pancake or a ship sail. It might be so light and thin that sunlight is pushing it out of our solar
system.
While he's not saying it's definitely aliens, he is saying he can't think of anything other than aliens
that fits the data. He's saying that all over international news.
This article is available at 5 reading levels at https://newsela.com.

"Many people expected once there would be this
publicity, I would back down," Loeb says. "If someone
shows me evidence to the contrary, I will immediately
back down."
Always In Pursuit Of Science

In the meantime, he's answering questions online on
"how the discovery of alien life in space will transform
our life." He thinks it will make us feel part of planet
Earth as a civilization, rather than individual
countries. He has also been emailing friends and
coworkers about all the reporters who are speaking to him.
Loeb considers himself a truth-teller and risk-taker in an age of overly conservative, overly quiet
scientists.
"The worst thing that can happen to me is I would be relieved of my administrative duties, and
that would give me even more time to focus on science," Loeb adds. "I can dial myself back to the
farm."
Loeb grew up in an Israeli farming village. He would sit in the hills and read philosophy books and
imagine the broader universe, he says, which was a fascination that led him into academia and all
the way to 'Oumuamua.
Loeb's version of his life story includes him always pursuing his science and intersecting with the
giants of the field, whom he regularly mentions. Famed scientist Stephen Hawking had dinner at
his house. Russian billionaire Uri Milner walked into his office and asked Loeb to help design
humanity's first interstellar spaceship, which he is now doing, with a research budget of $100
million.
The Classroom Revelation

At midday, Loeb goes to a classroom to teach the basics to a dozen new students.
He asks the students to go around the table and list their hobbies, but before long, Loeb changes
direction.
"Did anyone hear the name 'Oumuamua?" he asks. "What did it mean?"
Matt Jacobsen, who came to Harvard from an Iowa farm town, says quietly, "There was
speculation that it was from another civilization."
"Who made that speculation?" Loeb asks, smiling.
There's an awkward silence, and then Jacobsen cries, "Was it you? Oh my gosh!" And the
professor smiles wider.

This article is available at 5 reading levels at https://newsela.com.

Writing Prompt: What evidence does Avi Loeb use to support his belief in alien life and the existence of
an alien spaceship in our solar system? What reasoning do his critics use to counter his explanation?
Who do you think is correct? Why? Do you think other life may exist in the universe? Explain.

