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F1G. 4. Size*of Mercury, compared to the Atantic Ocean
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Mars Shaded Relief and Surface Coloration Map

by
Ralph Aeschliman

Lambert’s Azimuthal Equal-Ares Fropection
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The four largest asteroids
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Vesta Pallas Hygiea
525 km 512 km 434 km
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Mimas

lapetus

Enceladus

Dione

Titan

Tethys

Rhea

Phoebe
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Uranus’s Moons

* Uranus has 27 known moons.

* Oberon and Titania are the largest
moons of Uranus.

Cberon Titania
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His tritani quaeque epicuri et.
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Proteus .

«, Triton is the Iarge,_s,tflll\;leptunian moon
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Charon and the Small Moons of Pluto

Styx Nix Kerberos Hydra

Charon




- THE DWARF PLANETS
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Ceres Pluto | Haumea



Llepec




Sedna

800-1100 miles
in diameter

Quaoar Pluto Moon
(800 miles) (1400 miles) (2100 miles) (8000 miles)
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Largest known trans-Neptunian objects (TNOs)

Styx Dysnomia
Kerberos e Nix 5 Namaka MK2
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Gonggong Quaoar Sedna Orcus Salacia 2002 MS,
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ANDROMEDA

©Johan Jarnestad/The Royal Swedish Academy of Sciences



TEMPERATUI ° ORBITAL PERIOD v DISTANCE FROM EARTH
1 Pe lemperatu 51 Pegasi b orbits its @ 51 Pegasi b is 50

of 1000C°/1800F° host star every 4 days. light-years from Earth.

PLANET COMPARISON STAR COMPARISON

51 Pegasi b
Jupiter

51 Pegasi b is 47% less massive, 51 Pegasi is 11% more massive
but 50% larger than Jupiter. and 23% larger than our sun.

FIGURE 1.1: 51 Pegasi b, the first exoplanet to be discovered around
a main sequence star. It was found to orbit the star in just 4.2 days.
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FIGURE 1.3: Upper panelillustrates phase-curve of an exoplanet tran-
siting its host star (Source: Josh Winn). Bottom panel shows phase-
curve of the exoplanet 55 Cancri e observed with Spitzer/IRAC at

4.5um. (Demory et al., 2016)




doTo TpK nnaHete oko 3Be3ne HR 8799, y Nerasy, 129 c.r. oa
Hac. 3Be3aa je 3aknokeHa crieymjariHoMm MeTO40M Aa H-eHa

ADATANAT UA A1 AMIATARNA

Planet b '
' Planet c




. Radlal VeI00|ty Method

The Star and planet orblt thelr common center of mass

Spectral linesmove - - - . . SpeCtral lines move

~ towards the red as the star LT -towards the. blue as the N
travels away from us B R A etar travelstowards us '

~ As the star meves away from-us, -
light waves leaving the starare. -~ ST SR |
'stretched” and move towards, the : i As the star moves towards us:
red end (RS spectrum ST e - light waves leaving the star are-
e S0 . 'compressed” and move towards
' the blue end of the speotrum '

O Planet

. O Center of Mass

Star
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Over 1000 Confirmed Exoplanets

Terrestrial CENCIERS

3 7 i1

114 = 148
0 @

Mercurian Subterran Terran Superterran Neptunian
Mercury-Size Moars-Size Earth-Size  SuperEorth-Size  Neptune-Size

atl?

Jovian
Jupiter-Size

Number of confirmed exoplanets in each category are in red, total 1010. Credit: PHL @ UPR Arecibo, Oct 201
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Cumulative Detections Per Year

19 Aug 2019
exoplanetarchive.ipac.caltech.edu
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FIGURE 1.2: Cumulative number of exoplanets dicovered through
different methods over time. (Source: exoplanetarchive.ipac.
caltech.edu)




Kepler-90 System Planet Sizes
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Planet sizes are to scale; distances are not.




[NaHac 4905 noTBpheHunx nnaHeta y 3629
cuctema of kojux 808 nmajy suwle og jegHe

[lopen nnaHeTa OKo 3Be3ga v nyTtajyhe
nnaHete. [lpoueHa Buwe og munujapae y
Mne4Hom nyTy

[TocmaTpaHu: [lpcTeHoBMU
2013 npBu KaHOMOAT 3a caTeNUT nrnaHeTe
ATmocdepe — npea 2001

2018 lNnaHeTe y apyroj ranammimh




— Habitable Zone
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~ Planetsize: 1-2x Earth




Potentially Habitable Exoplanets

Ranked by Distance from Earth (light years)
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Artistic representations. Earth, Mars, Jupiter, and Neptune for scale. Distance from Earth is between brackets.

CREDIT: PHL @ UPR Areciba (phl.upr.edu) Sep 4, 2019




based

observatories

First discoveries of
exoplanets in the 1990s
opened up the field of
exoplanet research.
New innovations and
- discoveries continue .
to this day

1990

Launch (@

Pioneering stellar
seismalogy and
exoplanet hunting
mission

Studying terrestrial
planets in orbits up
to the habitable zone
of Sun-like stars,
and characterising

A targeted search for First step.
terrestrial and larger characterisation
planets in or near the of known Earth-
habitable zone of a ‘to-Neptune size
wide variety of stars '

Performing a chemical
census of a large and
diverse sample of
exoplanets by analysing
their atmospheres

First all-sky transit

survey satellite exoplanets . these stars

Dedicated exoplanet
missions

Probing the
composition of
exoplanet
atmospheres

Studying exoplanet
signatures in
infrared light

Exoplanet-sensitive
missions

Revealing exoplanets
through its all-sky survey
of the position, brightness

and mation of over one

Detailed characterisation
of exoplanet atmospheres
through transit studies

billion stars: and direct imaging



CoRoT (French: Convection, Rotation
et Transits planetaires; 2006-2013




Kennep 2009-2018; 530506
3Be3aa, 2662 nnaHete







Transiting Exoplanet Survey
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DISCOVERING NEW EARTHS AND SUPER-EARTHS
IN THE SOLAR NEIGHBORHOOD

Satellite (TESS

TRANSITING EXOPLANET SURVEY SATELLITE




Cheops (ESA) CHaracterising
ExOPIlanet Satellite; 18.12.2019




24.12.2021 James
Webb Space
Telescope

6.5 m,
0.6 —27 um

--HacrtaHak
ranakcuja, 3eesaa,
npoTonfiaHeTapHUX
N NfiaHeTapHUX
cucrema



[MTJTIATO 2026 Planetary Transits and
Oscillations of stars, or PLATO,




100 m

Very Large Telescope Extremely Large Telescope 3 Thirty Meter Telescope an Telescopio Subary Telescope South African  New Technology Giant Magellan Telescope Large Synoplic Survey Telescope
Large Tefe: Telescope




ELT-Extremely
Large Telescope 39
m, 2027, 0.4 — 21 ym
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Yy HacTakMBUM
30Hama
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ersonnaHera

-TPATAHE 3A




2029 APVEJT Atmospheric Remote-sensing
Infrared Exoplanet Large-survey (ARIEL),




KOCMWYKA CPBENJA

Oko 3Be3ge MOPABA okpehe ce nnaHeTa
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