Comparative Planetology
--- Our Solar System
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View of the solar system from the side:
orbits are all in nearly the same plane
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Titius-Bode Rule?

o A series to describe the distance of
a planet from the Sun

0,3,6,12,24,48,96,192,...+4 .../10
or a=04+03x2m

Planet T-B Rule  Real Distance (AU)

Mercury 0|04 0.39

\Venus 110.7 0.72

Earth 211.0 1.00

Mars 411.6 1.52

Ceres 81|2.8 2.77 o s
Jupiter 16 | 5.2 5.20 Johann Elert Bode
Saturn 32 (10.0 9.54

Uranus 64 | 19.6 19.2 ﬁ?t :] ﬁjﬁﬁio
Neptune | 128 |38.8 30.06 ;ﬁ 1@1‘4\*@;}5\
Pluto 256 | 77.2 39.44



http://upload.wikimedia.org/wikipedia/commons/6/6d/Johann_Daniel_Titius.jpg
http://upload.wikimedia.org/wikipedia/commons/0/0e/Johann_Elert_Bode.jpg
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Physical Characteristics of the Planets

Diameter Mass Average density

(km) (Earth = 1) (kg) (Earth = 1) (kg/m?)

Mercury 4,878 0.38 3.3 ¥ 10% 0.06 5430
Venus 12,100 0.95 4.9 x 10 0.81 5250
Earth 12,756 1.00 6.0 ¢ 1024 1.00 5520
Mars 6,786 0.53 6.4 X 10 0.11 3950
Jupiter 142,984 11321 1.9 x 10% 317.94 1330
Saturn 120,536 9.45 5.7 X 1026 95.18 690
Uranus 51,118 4.01 8.7 X 10% 14.53 1290
Neptune 49,528 3.88 1.0 x 10%¢ 17.14 1640
Pluto 2,300 0.18 1.3 % 1022 0.002 2030
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Orbit of Pluto

Jupiter
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O B 57 % 3 5% dwarf planets » &35 Ceres,
Pluto, Haumea, Makemake, 'L ) Eris
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Ganymede Titan Mercury Callisto
5262 km 5150 km 4880 km 4806 km
(Jupiter) (Saturn) (Jupiter)

lo Moon Europa Triton Pluto Titania
3642 km 3476 km 3138 km 2706 km 2300 km 1580 km
(Jupiter) (Earth) (Jupiter) (Neptune) (Uranus)

The Largest Moons and Smallest Planets © Copyrgiht 1999 by Calvin J. Hamilton
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b) The spectrum of sunlight reflected from Titan

The absorption lines of methane (CH,) Titan
are produced in Titan’s atmosphere

The absorption line of
oxygen {O;) is produced
in Earth’s atmosphere

The absorption line
of hydrogen (H)

is produced in Sun’s @
atmosphere Earth

i
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(a) Saturn's satellite Titan Cassini-H uygens
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Fraction of incident ligh

a) Jupiter's moon Europa b) The spectum of light reflected from Europa
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Clouds in Jupiter's atmosphere Polar ice cap

Storm ) R
Extinct volcano Clouds in the thin

Martian atmosphere
HST HST
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HST’s view of Ceres



3476 km = diameter of the Earth’s Moon
I
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Quaoar 2003 EL61 Sedna 2005 FY9

(Note: To date astronomers have been able to make images of the surfaces of Pluto and Char
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TAOS will detect KBOs hy stellar occultation
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shot6_fix-1.wmv

Ceres

The Moon

Earth

Copyright @ Walter Myers
http://www.arcadiastreet.com

http://www.arcadiastreet.com/cgvistas/ceres_105.htm



Dawn (= £ 50 )

NASA'’s space mission to orbit
Ceres and Vesta (A )

--- A journey to the beginning },_ -. |
of the Solar System 2007.09.28 liftoff by Delta

2007.10.09 --- NASA's Dawn
spacecraft successfully completed the
first test of its 1on propulsion system.

2011.08 --- Vesta arrival
2015.02 --- Ceres arrival



https://www.youtube.com/watch?v=YYxPw_T8Vlk&list=PLTiv_XWHnOZpbLZz4C2iQW2bgfdzKMbhS&index=2

Dawn at Vesta (artist concept)

Dawn at Ceres (artist concept)
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http://www.twitter.com/CometISON2013
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Damian Peach /SkyandTelescope.com
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a) A crater on the Moon b) A crater on the Earth c) A crater on Mars
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Mountain
height (km)

9

okm

rocks to crack and rebound, forming
a peak around the crater
Anexample ofa ¢

Sizing up the tallest mountains
in the Solar System

Of all the mountains in the Solar System, which one is the largest? Here
we have a side by side comparison of the highest mountains on the rocky
planets and their satellites - some of them may surprise you!

Scientists are particular
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Saturn Aurora
Hubble Space Telescope * STIS

January 7, 1998 « J. Trauger (JPL) and NASA
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Jupiter

K5 % €A%

Composition of the solar system
{Sun, planets, and small bodies)
by mass:

Em -

Hydrogen Helium Other elements

M cpeury Earth
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Neptune
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f _* Antares, an aging star,
ejects gas and dust.

-.‘ . s .




Gas and dust ejected from
earlier generations of stars
has coalesced to form new
stars.

The dust reflects light emitted by
the newly formed stars.
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