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What objects would you be interested
in studying in our universe?
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Q:
Why do astronomers use the term binary
to describe these star systems?



A Binavy

Star System (s a
GROUP OF TWO STARS
that ovbit each other ov the
same centval point. Astronomevrs
believe at least HALF OF THE STARS
in our galaxy ave pare of BINARY SYSTEMS!

An exeoplanct ovbiting a binavy stavr system

couéd have MULTIPLE SUNRISES ana SUNSETS!




Q:
How is the composition of Earth different
from the composition of Jupiter? Of Venus?



When an exoplanet is discoveved, ene of the
. fivst things astvenomers want to Rnow is its

or the combination of elements
that make up the planet.

COMPOSITION can hebp astronomers determine
whether an exoplanet couéd be HABITABLE.



What tools do astronomers use
to detect exoplanets?



s | ‘o'vbdmg- Q csé‘@.‘f can C@“"e-'

Theve are morve é'han |
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anets, ucsug
é'eéedcoped both on Eavth anc

vace! An exoplanet
GES in how
the star appears. Astronomets use telescopes to see
. these changes and then dete if an exoplanet is
present. Some of these chan mghe abbece HOW
BRIGHT the stary appears, WHAT DIRECUON cé- 2

' _movmg ‘and move’ -
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How are planets in our solar system different from exoplanets?
How might they be the same?



O o clear dae ight, T
woa can see THOUSANDS-‘

 OF STARS in the night
csl@q Each of those stavs

_a - may h@ve péme&s o'rbct-u@ i
N el d‘ caled EXOPLANHS!
2 Exopéane&rs do not beéoﬂg o ou'r sobar

; ‘ ' cs(tyaéem Some m@tl be dumé@'r S

3 L & our solar system s plangts,

but some m@g .be '

. VERY
DIFFERENT




Q:
What is one way a planet could become
a free-floating planet?



beund to
B ovbiting
aSTAR.
1€ an
exoplanct
(s ea‘eclé-ed €vom

. (ts star system,
E  that planet FLOATS
r FREELY cn }sp@ce;

these exeoplancts
avre also Soemetimés

. cowea ROGUE PLANETS!:

) Scientists estimate theve could
be hundveds of bi®ions of

- FREE- FLOATIN G e¢tanets
in the Miky Way.



Q:
What makes a gas giant different
from a rocky world?






Why do you think an exoplanet’s distance from its host star
helps determine whether life could exist there?



, Ca&ed a hest ‘Stafb ,{\’..)"'I__ (V2
imes ExopLANET o8

! an
HOW FAR AWAY Qa@f‘ee

o
T Ymine whethet thé '



Why is it difficult to count
how many exoplanets exist2



cin ou*r aniverse. ln each gaeaxq, csé-oms ‘are

: Po-mmg M—L THE TIME! Péanet-cs couéd be Pom

¥ 'raund t-he.:e new storvs, too! With so manq aé-a-m o :st-udq.,
N and. obaewe, -the numbe aP exopeaned-a




Q:
If Jupiter moved to be a “hot Jupiter,” what would be
the new order of planets in our solar system?






Can you name any other
famous astronomers?



N s . g .

s L f S NG nembq csé-arcs The i
5l Al TR Ao déacec?a“éf was named after
VNS s JOHANNES KEPLER., o fameus

. A mathematician and astvonomey
i ' o i . who discoveredsand wrote MATH
2 EQUATIONS explaining how the
) e . pemem" in our solar system
travel avound the sun. The

- KEPLER MISSION has
Pound d‘houcsanda a“

- i,

~ KEPLER - 69E.



Why do you think astronomers create other units
to measure the distance of objects in the universe?
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Why are exomoons
difficult to detect?



Many plancts in eur sedar system have meons.
Astronomers beligve exoplangts
might have moons, éép.f el

Thec{ would be called exomwﬁa@na
ave very Aifbicude to bind because é‘he(ty ave-
smal®er than plancts and

Aahomrbe%s' mé developing
new technigues to hedp make
finding them casier.



How can astronomers tell mini-Neptunes
are different than super-Earths?



EXOPLANETS
vesemble the
GAS PLANETS
in ouvr own
solacy csg;dtem,

but they ve

MUCH SMALLER! %

These planets
ave called

- MINI-NEPTUNES. They ave closer in size t‘a

- Bavth than Neptune, but astronomers

can te® they've gas planets becausg.




Q:
If you have visited an observatory,
what objects did you observe?






How long do you predict it would take
to travel to Proxima Centauri B2



The closest exoplanct to
Eavth ovbits the stav
Proxima Centaui. I s
ca®ed PROXIMA CENTAURIE, &
and i is ondy a Citkle over i
FOUR LIGHT-YEARS AWAYU™ %
It would take many years

to travel to this exoplanet

because we cannct meove
as FAST AS LIGHT,
but |MAGINE what
new information
we couéd

DISCOVER!



What questions do you have
about exoplanets?



xopé@ned-cs and new
servatories being
ile, the quest fov
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Q:
Why would a rocky world be
a good place to look for life?






Q:
What makes a super-Earth similar to Earth?
What makes a super-Earth different from Earth?



than Eavth but not
Qs éawcge as a gas

glant.
sueer— Eavréh
fool you! A super—Eavth might not have €zatuves and
composition similay to Eaveh's, but & gets its
name because & i&s closer in sSize to Eavth
than a gas giant.



What planets do we see
transiting our sun@
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How many different objects in the universe
can you name in 30 seconds? Go!



Everything we know that
exists is bocated in the UNIVERSE.

The univevse is the tevm astvonomers use to describe ol of space.

Astronemers bebieve it is GROWING AND GROWING!

oW B1G WILL THE UNIVERSE GET?

Qur galaxy, the MILKY WAY, is ene part of the univevse.
: %h‘ many exeplancts ave in ouv gadaxy?

. .

gt th _ f_';




What colors show that stars are moving
due to an exoplanet’s orbit?



: One ok o é-he W@‘{ Sailne -
Mé-'mname'm il B, D'SGOVER "
' exapéaneé'a i ca@.@ed RADML VELOC”Y
STARS aven't completely st in space when an
exeplanet is ovbiting them. The planct TUGS en the
star ever so SLIGHTLY .causing it to move in a smal
 civele. These movements affect a dm,d' LIGHT
SPECTRUM. when the planct is meving TOWARD WS,
‘the COLORS wit. appear SHIFTED toward the color
BLUE. when meving AWAY €vem us, the coler cspect-'rum
s SHIFTED toward RED. These shifés can be me@duved
; w:d show a pé@neé- is n ORBIT |



What types of life forms do you think
live on a water world?






How are X-rays used
to study objects on Earth?



Astronomers call
the dight we see with our eyes

"VISIBLE LIGHT,"

but visible ¢ight ondy m@kecs

a sma@l povtion of all the ’

in the UNIVERSEL

X—vays ave a special type of @

astronomers use to obsewe exoplar

Eransiting theiv host star.
X-RAYS evevide DIFFERENT INFORHAWON

than visible Cight.

2



Q:
What planets have longer years than Earth
in our solar system?
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Q:
Which planets do you think are in
the habitable zone in our solar system?



— Evew dﬁ’f hacs E-h%ee
SPECU\L ZONES :

auwaundmcg it. These zenes arve
" divided by TEMPERATURE. Just =
ike in Gobdidecks, theve is a zone that's ol

' HOT 6o ¢ike, a zone that's _ ey

and one that is JUST RIGHT ! The m:.aaés zone is the ' auaé- wght
. 20ne, ca&ea é-he #ABITABLE ZONE. Plancts theve a-re the most
éd%e@,f 0. csuppo'ré- éf,“e .
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