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Does life exist beyond our Solar System?
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Is there life on Earth? %ﬂ

So far,the only life we know of is right here on planet Earth. But NASA is looking for signs of life in our solar
system and on some of the the thousands of planets we've discovered beyond it,on exoplanets. We can
probe alien atmospheres for biosignatures,which could indicate life below.

Does life exist elsewhere in the universe?

Since humans first looked to the cosmos, we have wondered if life exists elsewhere in the Universe.
Scientists and engineers at the Center for Astrophysics | Harvard & Smithsonian may soon be able to answer
that question. Approximate percentage of known exoplanets that might have liquid water on their surface

Is there life beyond Earth?

Observations from the ground and from space have confirmed thousands of planets beyond our solar
system. Our galaxy likely holds trillions. But so far,we have no evidence of life beyond Earth. Is life in the
cosmos easily begun,and commonplace? Or is it incredibly rare? How big is the Milky Way galaxy?

Can we find life outside of Earth?

Evidence for life outside of Earth hasn't been found yet,but the very things that make us human --

creativity,curiosity and ingenuity -- could reveal it in the decades to come. Mars and ice-covered ocean
moons orbiting Jupiter and Saturn are intriguing destinations in the search for life outside of Earth.
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DOES LIFE EXIST OUTSIDE THE SOLAR
SOLAR SYSTEM

Every cell we know of -- even bacteria around
» deep-sea vents that exist without sunlight -- requires
/Il t- E water. Life in the Ocean. Research scientist Morgan
I E o Cable of NASA's Jet Propulsion Laboratory in
Pasadena, California, is looking within the solar
system for locations that have the potential to
support liquid water.

Observations from the ground and from space have
confirmed thousands of planets beyond our solar

| ’ f system. Our galaxy likely holds trillions. But so far,
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we have no evidence of life beyond Earth. Is life in
the cosmos easily begun, and ???

Therefore, probably before we know any life forms
outside of our solar system, we will first know other
life forms that exist or rather existed in the distant
past on some other planets and some
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DOES LIFE EXIST OUTSIDE THE SOLAR
SOLAR SYSTEM

Astronomers use this telescope to observe objects
in the Solar System and the Milky Way, as well as
other galaxies, including the supermassive black
holes known as quasars. Astronomers also use the
1.2-Meter Telescope to observe star systems that
might contain exoplanets, which is a major program
for the observatory.

In certain cases liquid water can exist outside of a
star's habitable zone, such as Europa's subsurface
ocean. Out of all the planets, moons, asteroids, and
comets in our solar system, only Earth has liquid
water on the surface and is capable of supporting
life???at least as far as we know. That's because
our planet sits in the

Overview Most of the exoplanets discovered so far
are in a relatively small region of our galaxy, the
Milky Way. ("Small" meaning within thousands of
light-years of our solar system; one light-year equals
5.88 trillion miles, or 9.46 trillion kilometers.) Even

the closest known exoplanet to Earth, Proxima
/:f Centauri b, is still about 4 light-years [??7?]
i
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DOES LIFE EXIST OUTSIDE THE SOLAR
SOLAR SYSTEM

The James Webb Space Telescope, launched in
2021, could get the first glimpses: the mix of gases
in the atmospheres of Earth-sized
exoplanets.Webb, or a similar spacecraft in the
future, could pick up signs of an atmosphere like our
own ??? oxygen, carbon dioxide, methane. A strong

indication of possible life. Future telescopes might
even pick up signs of photosynthesis ??? the ???

So far, the only life we know of is right here on
planet Earth. But NASA is looking for signs of life in
our solar system and on some of the the thousands
of planets we"ve discovered beyond it, on
exoplanets. We can probe alien atmospheres ???

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

Center for Astrophysics Harvard & Smithsonian.
How can we expand the limits of human knowledge
further into the unknown? The Center for
Astrophysics is a collaboration between the
Smithsonian Astrophysical Observatory and
Harvard College Observatory that's designed to ask
big questions about the universe, build the tools

]
DIESELINDESEL needed to answer them, and share the ???
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DOES LIFE EXIST OUTSIDE THE SOLAR
SOLAR SYSTEM

o axemee N = S Within our solar system, NASA's missions have
ENERGY STORAGE SYSTEM —— . . .

searched for signs of both ancient and current life,
especially on Mars and soon, Jupiter's moon
Europa. Beyond our solar system, missions, such
as Kepler and TESS, are revealing thousands of
planets orbiting other stars.
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Are There Habitable Planets Outside Our Solar
System? For as long as we'"ve gazed up at the
stars, we"ve pondered this question: Is there life
elsewhere in the universe? If life does exist among

the stars, the atmospheric observations made by
powerful future telescopes could be how we find it.
Studying Exoplanets.

The planet would most likely exist in the "habitable
zone" of the star it orbits, where it is neither too

| \klr’] close nor too far from its star. NASA scientists
& : I A hunting for life beyond Earth form a broad coalition:
those investigating our solar system, ancient or
extreme life forms on Earth, and even our Sun.
Signs of life might be found on
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DOES LIFE EXIST OUTSIDE THE SOLAR
SOLAR SYSTEM

The hunt for signs of life in the atmospheres of
planets outside the solar system orbiting distant
stars ??? exoplanets ??? is akin to hunting for a
needle in a cosmic haystack. After all, NASA

Quantz added that while ambitious, the 25 year

timeframe he set himself for finding life outside the

200kwh . .
o A solar system is not "unrealistic." "There's no
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Liquid Cooling
Energy Storage System

= guarantee for success. But we're going to learn

Does life exist outside of the solar system? Why do
we need an extremely large telescope like the Giant
Magellan Telescope? How do stars and planets
form and evolve? What happened in the early
universe? What do black holes look like? What ???
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DOES LIFE EXIST OUTSIDE THE SOLAR

SOLAR SYSTEM

FLEXIBLE SETTING OF
MULTIPLE WORKING MODES
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The First Exoplanet Discoveries The first solar
system found outside our own did not involve a
main sequence star like our own, but a pulsar.
Unexpected to say the least. where it is possible for
liquid water and perhaps even life to exist. The
presence of methane in the atmosphere of
extrasolar planet 189733b is measured by the
Hubble

Those estimates have been updated over the
decades, most recently by Sara Seager's group at
MIT, based on observations of exoplanets outside
our solar system by successive generations of

This is because the root of the question is
essentially subjective: "Do poe-ple ressembling
ourselves exist and live among the stars we see at
night?". Today, particularly with the discovery of
extra-solar planets, the search for Life outside the
Solar System is becoming a scientific reasonable
goal.
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DOES LIFE EXIST OUTSIDE THE SOLAR
SOLAR SYSTEM

In the vast universe, does life exist beyond our
neighborhood solar system? Depending on what
they find on other worlds, scientists could answer

this existential question in our lifetime.

Here are the 10 best places in the solar system to
look for extraterrestrial life, subjectively ranked by

‘ yours truly for how likely we are to find life???and
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how easy it would be to find it if it

Approaches to the Detection of Life outside the
Solar System. If we are to attempt to sense the
impact of life on distant planets from this remote
vantage point, those planets must first be located.
The problem of finding life beyond the solar system

may become more tractable if there exist
extraterrestrial technologies engaged in
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DOES LIFE EXIST OUTSIDE THE SOLAR
SOLAR SYSTEM

Europa, one of Jupiter's icy moons is the most likely
place in our solar system to be home to alien life
Many astronomers are no longer asking whether
there is life elsewhere in the Universe.

Exoplanets are planets that orbit stars other than
the sun and thus exist outside the solar system. The
word "exoplanet" derives from the term "extrasolar
planet,” which hints at its existence

In 1995 a pair of scientists discovered a planet
outside our solar system orbiting a solar-type star.
Does intelligent life exist on other planets?
Technosignatures may hold new clues (2020
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DOES LIFE EXIST OUTSIDE THE SOLAR
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Nasa's James Webb Space Telescope (JWST)
recently detected tantalising hints at life on a planet
outside our Solar System - and it has many more
worlds in its sights. Numerous missions that

It is common knowledge that the conditions on other
planets in the solar system, in addition to the many
galaxies outside of the Milky Way galaxy, are very
harsh and seem to be too extreme to harbor any
life. [56] By the 21st century, it was accepted that
multicellular life in the Solar System can only exist
on Earth, but the interest in

Other than the dunes of Mars, where we have
searched for half a century, astrobiologists now
consider the icy moons of the outer planets some of
the best places to look for life in our solar system.
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