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houtiplanets outside our solar system with
hicards, coloxful reading book, and
L Ninteractive e-hook!
vialonglonithe search for new worlds with
next exoplanef:mission, the exciting

Transiting Exoplanet Survey: Satellite (TESS)

ion: TESS is the fivst'space:mission to search
neg!Iy thelentie sky. for*féxoplane’rs. This will
llowiit to fm‘d many, different kinds of exoplanets
oundimany different stars!
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Print each page on 8.5x11 inch sheet of paper (regular or
cardstock). After printing each sheet, cut the flash cards out
(dotted lines only provided for light colored cards). Fold each
card in half after cutting them out. Tape or glue the two halves
together to create finished flash cards. You will end up with a
stack of 28 flash cards total when you are finished.
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ORATION OF THE WHATS AND WHYS OF
PLANETS OUTSIDE OUR SOLAR SYSTEM
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There are MANY FIELDS of
seience to study our world and .
the rest of the of the universe.

- 7. ASTRONOMY is dedicatéd fo
“studyiing the 0BJECTS and SPACE -
that are outside our planet. .

SCIENFISTS. who explore, study,
learn, and teach others about
our UNIVERSE and its many
‘objects are called
. ASTRONOMERS.




Abinary star syéf(em is 2 GROUP
OF TWO STARS thatiorhit each
‘other or the same central point.

Astronomers believe at least HALF *
OF THE STARS i our qalaxy Fre
: part of BINARY.SYSTEMS! An
‘ekoblahéf'orbif_ing abinar_y
star sysfem could have
MULTIPLE SUNRISES.
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When an exoplanet is discovered, one of
the first things astronomers want to |
know is its composition, or the combination of

; elements that make up the planet. |
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Is the exoplanet rocky or gassy? Perhaps it is a water
world! COMPOSITION can help astronomers determine |
whether an exoplanet could be HABITABLE. \
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7 . Thereare wore than |
-~ exoplanets, using telesc

- telescopes o see these ch
< an exoplanet is present. Some
affect HOW BRIGHT th

On a clear dark night,
you can see T
in the night sky.
Each of those starsmay have -
 planets orbiting lled
Exoplanets do not belong
10 our solar systew. Sowe may bé similar
1o our solar systew’s planets, but some
wiay be




can be bound to

orbiting a STAR. If :

t * anexoplanet is

® ejected from its star

systewm, that planet

; in space;

V. these exoplanets are also
sometimes called

Scientists estimate

there.could be hundreds of billions of

planets in the Milky Way.

f gases and do not have a surface made of rocky
materials and wetals. These planets are MUCH
AKGE_K than rocky worlds like our Earth. We have

et

four gas gian’rs in our solar syst




Exoplanets orbit their "%
own SPECIAL STAR, called a host "%
star. Host stars can come in all N
B different colors, sizes and temperatures. 3
£ Sometimes EXOPLANETS even orbit
around more than one star in a system!
HOW FAR AWAY an exoplanet is from 5
its HOST STAR helps determine &
whether the exoplanet can 4
be HABITABLE. 1




Kepler was the FIZ5T NASA
. mission fo find £ H-81Z
orbl’rmg wearby sfars
The spacecraft was nawied -
after K o
_ famous mathematician and
+ astronomer who discovered
and wrote
explaining how the planets in
. our solar system ’rravel around
fhe sun. The V
has found thousands of new
to s’rudy'

KEPLER - 22B

KEPLER - 69C KEPLER '.695' -

KEPLER - 62F




5 4As’rrowomers commonly use ’rhe LlGHTYEAK fhe

- many VIFFEKENTLV SIZEV UNITS ’ro wfeasure how
far away some’rhmg wmay be or how blq some’rhmg is.-
dls’ramce Ilqh’r ’rravels inone. year 5

_ ONE LIGHT: YEAK is. equal fo.
abou’r 5878499810000 MIEES! One of the CLOSEST ’

known exoplane’rs to Earthis 4-22 J
’ LIGHTYEAKS AWAY. .

Many planets in our solar system
have woons. Astronowers beli
exoplanets might have moous,

They would be call"e;i exo0
are very difficult to find because.

. Astronomers are developing new -
techniques fo help make finding
thew easier.




Some
EXOPLANETS
resemble the
GAS PLANETS in
our owh solar systewm,
but they’re MUCH SMALLER! These
planets are called MINI-NEPTUNES. They are
closer in size to Earth than Neptune, but
astronomers can tell they're gas planets
because they are mueh LESS PENSE than a
rocky world.
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L Different types of scientists
() DIFEERE where they conduct their
research and collect their data. Astronomers use
elescopes to collect data and study celestial objects.
' These felescopes are housed in observatories.
round-based observatories use visible light and radio
~ tostudy space, and are located in various placés on
7112 SURFA 11141, Many observatories have
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The closest
exoplanet to Earth orbits -
the star Proxima
Centauri. It’s called -*
PROXIMA CENTAURIE
and it is only a little &
over FOUR LIGHT-YEARS
AWAY! I+ would take
wany years to travel to
this exoplanet becavse we
cannot wmove as FAST AS
LIGHT, but IMAGINE what
new information we could
PISCOVER!

v ith astronowers
discovering NEW
~© WAYS to find
~ exoplanets and
ew observatories
no built, the quest

g designed
0 help find




" that havea solid s
are made of rocky materials. They are
siM‘iIar‘Td:sMercwry Venus, Earth and Mars. Rocky
worlds are wuch SMALLER THAN GAS PLANETS, like
Hot Jupiters. If weare going to find.life like we have
here on our Earth, a rocky world would be a
¢00p PLACE TO LOOK!

A super-Earth
is a planet that
is MUCH, MUCH,
LARGER than Earth
but not as large as a
gas giant. Dont let the name
super-Earth fool you! A super-Earth might not
have features and composition similar to Earth's,
but gets its name because it is closer in size to
Earth than a gas giant.




‘ When an exoplanet
7T orbits in front of its HOST STAR, it
BLOCKS sowme of the LIGHT. Astronowers call
this a transit. Each transit will block a different
amount of light because exoplanets can be
VIFFERENT SIZES and PIFFERENT PISTANCES from
their host star. This is one way for astronowers
to find new EXOPLANETS.

rseis the ferm astronomers
ribe all of space. Astronomers




One of the ways astronomers VISCOVER exoplanets is
called RADIAL VELOCITY. STARS aren’t completely still
Cin space when an exoplanet is orbiting thewt. The
planet TUGS on the star ever so SLIGHTLY, causing it to
wove.in a small circle. These movements affect a
star’s LIGHT SPECTRUM. When the planet is moving
TOWARD US, the COLORS will appear SHIFTED foward
the color BLUE. When moving AWAY frowm us, the color
spectrum is SHIFTED toward RED. These shifts can be
measured and show a planet is in ORBIT:

astronomers fl
could be entirely =
COVEREDBY.
WATEE. With all
of that water, it
may be hard to have
LAND-BASED life forms.
However; if the planet
could have life, imagihe’a&'li_p
the new types of WAIEY
could be discovered




Astronowmers call
the light we see with our
eyes “VISIBLE LIGHT” but
visible light only makes up a
swall portion of all the light in the
UNIVERSE! X-rays are a special typ
of light astronowmers use fo observe
exoplanets transiting their host sta
X-RAYS provide PIFFERENT INFORMATION
than visible light.

Theﬂmel’r =

takes for a planet’ }/\
to ORBIT.around its & %

starls called a year, or an -

_ ORBITAL PERIOD Different /
 planets have PIFFERENT
© year LENGTHS.The

' length of the planet’s
year depends on
how ¢lose it is to
its HOST STAR.
The eloser fhe




. three SPECIAL ZONES
~_surrounding it. These zones
: are divided by TEMPEKATUKE Just like in Goldllocks
‘thereis a zone that's T00 HOT for life, a zone that's
: and one that is The wmiddle zone
- isthe “just right” zowe, called the HABITABLE ZONE.
<& Planets there are the most likely to support life!

,t_;ﬁ"nearly the

PONIEATWO-YEAR
AM‘%&? %”ﬂ Y, it will monitor more than
2000004 for short drops in brightness
by exoplanets passing in front of them,
called TRANSITS.
WHAT NEW WORLDS WILL IT FIND?

hitps:#/1tess.gsfe.nasa.gov | hitps:Ztess.mit.edu
@NASA_TESS & @TESSatMIT
facebook.com/NASATESS






