Solar System Research — Teacher Notes
The Sun

e G-type main sequence star (G2V), also
known as a yellow dwarf

e Mass = 1.99 x 10*° kg or 333,000
Earths.

e Volume = 1.41 x 10" km* or 1,300,000
Earths.

e Density (average) = 1.41 g/cm’ or
0.255 Earths.

e Diameter (equatorial) = 1,392,684 km
or 218 Earths.

e Circumference (equatorial) = 4.38 x
10° km or 218 Earths.

e Gravity (surface) = 274 m/s” or 28
Earths.

Structure of the Sun

Corona
the uppermost part of
the atmosphere,
millions of miles thick

Core

where nuclear
fusion ncocurs

Chromosphere
anorange red layer of
atmosphere thousands

of miles thick diation
Zone

Photosphere
the lower atmosphere
and what we see

Convection
Zone

e Temperature (surface) = 5505 °C or 9941 °F or 5778 K.
e Distance (from galaxy center) = 2.7 x 10" km or 27,200 light-years.

e Brightness (apparent magnitude) = -26.74, (absolute magnitude) = 4.83,

(luminosity) = 3.85 x 10°° watts.
e Axial tilt (obliquity) = 7.25°

e Orbital period (revolution around galaxy center) = 2.38 x 10° Earth years.

e Rotational period = 25.05 Earth days

e Satellites = all planets, asteroids, comets in Solar System.

e |Interesting Facts: Latin name: Sol. Viewed as a deity by many cultures. Its energy
supports all life on Earth. Brighter than 85% of other known stars. Enormous effect of
Sun on Earth known since prehistoric times. Still many mysteries of how the Sun works.
Made of mostly hydrogen (H) and helium (He), continuous thermonuclear reaction in
the core. Approximately 4.5 billion years old. Color is actually white, but appears yellow
on Earth. Generates the solar wind, a stream of charged particles that extends beyond

the edge of the Solar System.
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Mercury

Solid

inner

Terrestrial (rocky) planet, inner planet ore
Mass = 3.30 x 10” kg or 0.06 Earths iy Liauid
Volume = 6.08 x 10™° km® or 0.06 Earths

Density (avg) = 5.43 g/cm3

Iron-sulfide
=" (FeS) layer?

Iron-poor
mantle

Diameter (equatorial) = 4,879.4 km

Circumference (equatorial) = 15,329 km

Gravity (surface) = 3.7 m/s” or 0.38 g

Iron-poor
crust

Temperature (surface) = equatorial: 100 — 700 K;
polar: 80 — 380 K (huge extremes!)

Composition: rocky; 70% metallic, 30% silicate
(rock)

Distance (from Sun) = (1* planet) aphelion: 69,816,900 km or 0.47 AU;
perihelion: 46,001,200 km or 0.31 AU; avg: 57,909,000 km or 0.39 AU

Axial tilt = 2.11°

Rotational period (day) = 58.65 Earth days

Orbital period (year) = 88 Earth days

Natural satellites (moons): none

© 2012 Sky & Telescope

Discovered: known by the ancients
Interesting Facts: Smallest planet (smaller than some moons), closest to Sun. Small, but
very dense, 2" most dense planet.

Very large metallic core (42%). Inside Planet MERCURY
The planet pcarcst the )
Travels around Sun very fast, so o rnr i
kil ters), about
named after Mercury, Roman god  [[ssfmsisrasm
diameter. Mercury has
of messengers. Almost no a spin-orbit resonance,
rotating three times for
atmosphere to retain heat, has Suaty So FvoRions

around the Sun. A day
on Mercury lasts about

greatest temperature variation. 59 Earth days.
Smallest axial tilt, greatest orbital
eccentricity. Gravitationally locked, [ty

of helium, hydrogen,

rotates in unique say: someone on [

. GRAVITY
0.38 OF SURFACE CONDITIONS METAL CORE The planet’s liquid
M ercu ry WO UId experle nce One EARTH j AIR PRESSURE: None iron core makes up about
. . TEMPERATURE: 840°F (450°C) three-fourths of its radius.
Mercurian day for every two WINDS: None

Mercurian years. Surface is heavily j
cratered. EARTH MERCURY

26 ft.
dunk

The surface of Mercury aphe
by the MESSENGER probe in 2008




Venus

Terrestrial (rocky) planet, inner planet
Mass = 4.87 x 10** kg or 0.82 Earths
Volume =9.28 x 10™* km* or 0.87

Earths
Density (avg) = 5.24 g/cm3

Diameter (equatorial) = 12,103.6 km
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Crust
silicate rocks
unknown composition

Atmosphere

9.3MPa
mostly carbon dioxide
sulfuric acid cloud deck

Circumference (equatorial) = 38,025 km
Gravity (surface) = 8.87 m/s” or 0.91 g
Temperature (surface) =462 °C or 737 K (avg)

Composition: rocky; metallic core, silicate mantle & crust (rock)

Distance (from Sun) = (2™ planet) 108,208,000 km (avg) or 0.72 AU (avg)

Axial tilt = 177.3° (true), 2.7° (effective, planet is "upside down")

Rocky Mantle

unknown composition

Metallic Core
parfially solid
primarily iron/nickel

Intfernal Structure of Venus

Venus

Rotational period (day) = 243 Earth days, retrograde rotation (rotates clockwise)
Orbital period (year) = 224.7 Earth days

Natural satellites (moons): none

Discovered: known by the ancients

Interesting Facts: Named after Roman goddess of love and beauty. After the Moon, it is
the brightest natural object in Earth’s sky. Sometimes called Earth’s “sister planet” or
“evil twin” as it is similar in size and composition, but hostile to life with extreme

conditions. Densest
atmosphere of terrestrial
planets (92% CO,) with
extreme atmospheric
pressure, and hottest planet in
solar system. Venus has been
important in human culture
for millennia because it is
visible in the night sky. Venus
is an “upside down” planet
with retrograde rotation
(clockwise).

Inside Planet VENUS

Venus is often visible to
the naked eye in the
morning and evening
sky. It has often been
called Earth’s “twin”
because of its

similar size, but
space probes have
discovered that

the environment
there is actually
quite inhospitable.

THICK ATMOSPHERE
96.5% carbon dioxide,
3.5% nitrogen plus
trace gases

GRAVITY 0.9
OF EARTH

ik

EARTH VENUS
10f  11ft

SURFACE CONDITIONS——

AIR PRESSURE: 90x Earth
TEMPERATURE: 870°F (465°C)
WINDS: up to 220 mph (100 m/s)

<7

T -
B

S,
s 2enda

The surface of Venus photographed by
a Russian probe in 1982

dunk dunk
SOURCE: NASA

METAL CORE It is not known if
Venus’ core is solid. Unlike Earth,
Venus’ weak magnetic field is not
produced by a dynamo in the core.

Venus, 7,520 mi (12,100 km) in diameter,
is slightly smaller than Earth

KARL TATE, SPACE.com
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Earth
COMPOSITIONAL LAYERS
e Terrestrial (rocky) planet, inner confinental crust
E— (10-70 km) __
planet

oceanic crust

e Mass =5.97 x 10** kg or 1 Earth

e Volume =1.08 x 10" km® or 1 Earth
e Density (avg) = 5.51 g/cm?

e Diameter (equatorial) = 12,756.2 km

e Circumference (equatorial) = {

mantle

core

e

40,075.02 km
e Gravity (surface) = 9.8 m/s®or 1 g

2900 km

=

mesosphere

MECHANICAL LAYERS

lithosphere
(10-200 km)

aes, 4 S
he”os
V)
S
Q

6396km 5150 km

660 km

e Temperature (surface) =288 Kor 15 °C (avg)

e Composition: rocky; metallic core, silicate mantle & crust (rock)
e Distance (from Sun) = (3" planet) 149,600,000 km or 1 AU (avg)

e Axial tilt = 23.5°

e Rotational period (day) = 1 day (24 hours)
e Orbital period (year) = 365.26 days (1 year)
e Natural satellites (moons): 1. Moon

e Discovered: duh

e |Interesting Facts: Latin name: Terra, also sometimes known as Gaia. Only known planet
with life. Densest planet in solar system. Earth’s thick atmosphere and strong magnetic
field protect surface from radiation and meteors. Lithosphere broken into plates that

move (plate tectonics).
70% of surface covered
by water. Active core
with solid inner core and
liguid outer core that Asthenosphere
generates the strong Lithosphere
magnetic field and drives
plate tectonics.

Temperature
and pressure
increase

with depth

Copynght 1909 John Wiley and Scns, Inc. Al fights reserved

Asthenosphere:
hot, weak, plastic

Lithosphere:
cool, rigid, brittle

Ocean

Continental
crust

£
8
Kilometers

Vertical scale is 10x
the horizontal scale

Continental
crust thickness
greatly exaggerated

Mesosphere: hot but stronger
due to high pressure
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Crust: about 50
kilometers thick

Mars

e Terrestrial (rocky) planet, inner planet
e Mass = 6.42 x 10* kg or 0.11 Earths

Mantle

Core: about
e Volume =1.63 x 10" km® or 0.15 Earths 31°°° km in
lameter,
e Density (avg) = 3.93 g/cm’ including
. . possible solid
e Diameter (equatorial) = 6,792.4 km inner core
e Circumference (equatorial) = 21,344 km
e Gravity (surface) =3.71 m/s’or 0.38 g < >
e Temperature (surface) =-63 "Cor 210 K (avg) o704 1n
e Composition: rocky; metallic core, silicate mantle & crust (rock)
e Distance (from Sun) = (4th planet) 230,000,000 km or 1.5 AU (avg)
e Axial tilt =25.19°
e Rotational period (day) = 1.03 Earth days (24 hrs 37 min)
Mars

e Orbital period (year) = 687 Earth days
e Natural satellites (moons): 2. Phobos, Deimos (both captured asteroids)

e Discovered: known by the ancients
e |Interesting Facts: Named after the Roman god of war, also named “The Red Planet”.
Thin atmosphere and similar seasonal cycles to Earth. NASA and other groups have

planned colonization
missions to Mars, as it is the RIECERMERE MARS

Often visible as a reddish

most like Earth of the light in Earth’s sky, Mars =
captured the imaginations - -
planets. Most explored of those who dream of
space travel. The
p|anet, has seven planet’s thin atmo-
sphere i§ hostile to
functioning spacecraft DUNSRR (o DU Bars
as many interesting
H'H geological features
orbiting or on the surface s oty
. Earth, such as volca-
currently. Can be seen in no6s id Cafipons;
;. .
Earth’s night sky without a T
telescope, has a reddish it s 6% arons G195
oxygen, 0.08% carbon monoxide
color. Red color comes from ! - ‘
i H , GOR;\;I gFY N LI ljl[) PC;SSIBLE
lots of iron rust in Mar’s k38 o j ——— . R
. ESS : 0.7% of h
rocks and soil. Mars used to t | AVERAGE TEMPERATURE: | come " CRUST  CORER
. -67°F (-55°C) 3
have rivers and oceans, but
is now mostly dry. j

EARTH MARS

26.3 ft Martian sunset photographed by the Spirit Mars, 4,222 mi (6,794 km) in diameter,
dunk dunk rover at Gusev crater in 2005 is slightly over half the size of Earth

SOURCE: ARGONNE NATIONAL LABORATORY, NASA, HSTSCI KARL TATE, SPACE.com
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Ceres & the Asteroid Belt Ceres’ layers

(all data below for Ceres)

Asteroid Belt: a region with many meteoroids, Thin, dusty
outer crust

asteroids, and the dwarf planet Ceres
Ceres: dwarf planet and asteroid

Mass = 9.43 x 10*° kg or 0.00015 Earths
Volume = 452,331,448 km®
Density (avg) = 2.08 g/cm?

Diameter (equatorial) = 950 km

Circumference (equatorial) = 2,992.1 km (avg)
Gravity (surface) = 0.28 m/s” or 0.03 g
Temperature (surface) = 168 K (avg)

Composition: rock, ice, dust

Distance (from Sun) = Belt: between Mars & Jupiter; Ceres: 413,900,000 km or
2.77 AU (avg)

Axial tilt = 3°

Rotational period (day) = 0.38 Earth days (9.08 hours)

Orbital period (year) = 1,680.99 Earth days (4.6 Earth years)

Natural satellites (moons): None

Discovered: Ceres first main belt object discovered, 1801.

Interesting Facts: Asteroid Belt also known as Main Belt. Ceres is only known dwarf
planet in asteroid belt. Ceres is considered both an asteroid and a dwarf planet.
Asteroids range from a few meters to hundreds of km. Meteoroids are smaller than
asteroids, basically small floating rocks in space. Asteroids in the belt are far enough
apart a spacecraft could travel through the belt and never encounter one (it’s not like

scifi movies). Asteroids are found throughout the solar system, not just in the main belt.
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Jupiter

e Gas giant planet (jovian planet),
outer planet

e Mass = 1.9 x 10*” kg or 317.83
Earths

e Volume = 1.43 x 10" km” or
1,321.34 Earths

e Density (avg) =1.33 g/cm3

e Diameter (equatorial) = 139,822 km

e Circumference (equatorial) =
439,263.8 km

e Gravity (surface) = 24.79 m/s” or
2.53g

e Temperature (surface) =-108.15 °C
or 165 K

JUPITER

cloud tops
= gaseous hydrogen

liquid hydrogen

metallic hydrogen

core of rock, metals,
and hydrogen
compounds

atmosphere

crust
mantle
core

EARTH

e Composition: hydrogen (75%) and helium gas (25%), liquid matter,

possible rocky core

e Distance (from Sun) = (5" planet) 778,340,821 km or 5.2 AU (avg)

e Axial tilt=3.13°
e Rotational period (day) = 9.93 hours

e Orbital period (year) = 4,332.82 Earth days (11.86 Earth years)
e Natural satellites (moons): 67, famous “Galilean Moons” (first discovered by Galileo in

1610) are lo, Europa, Ganymede, Callisto

e Rings: yes, faint, 3 main segments of dust

e Discovered: known by the ancients

e |Interesting Facts: Largest planetin solar
system. Third brightest object in Earth’s
sky (after Moon and Venus). Outer
atmosphere separated into bands by
latitude. Great Red Spot is a giant
hurricane-like storm larger than the
planet Earth!! Jupiter has a very strong
magnetosphere, 14 times stronger than
Earths.

Inside Gas Giant JUPITER

The largest planet in
our solar system,
Jupiter could hold
more than 1,200
Earths. It has dozens
of moons and an
enormous magnetic
field. The planet,
mostly a giant ball of
gas and liquid, also
has a dark ring
system composed of
fine dust grains.

TURBULENT ATMOSPHERE
89.8% hydrogen,

10.2% helium,

plus trace gases.

GRAVITY

2.4 OF SURFACE CONDITIONS

EARTH AIR PRESSURE: 1,000x Earth
TEMPERATURE: Varies by depth
WINDS: Over 400 mph in the

? ? upper atmosphere.
EARTH JUPITER
200 Ibs 480 Ibs.

IE
cecraft.

METAL CORE Jupiter’'s core is
probably made up of layers of
metals and rocks, along with
methane ice, ammonia ice and
water ice.

This image of Jupiter’s clouds was taken
in 1979 by the Voyager
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Saturn
e Gas giant planet (jovian planet), outer planet iy
e Mass = 5.68 x 10** kg or 95.16 Earths , s

Hydrogen

e Volume =8.27 x 10** km? or 763.59 Earths
e Density (avg) = 0.69 g/cm3 or 0.13 Earths
e Diameter (equatorial) = 116,464 km

e Circumference (equatorial) = 365,882.4 km
e Gravity (surface) =10.4 m/s2 or 1.07 g
e Temperature (surface) =-178 °C or 95K Thelnteriorof Saturn _________________CComrgnCaiin tuniton

e Composition: hydrogen (96%) and helium gas (3%), liquid matter, possible
rocky/metallic core

e Distance (from Sun) = (6th planet) 1,433,000,000 km or 9.02 AU

o Axialtilt=26.73°

e Rotational period (day) = 0.44 Earth days (10.66 hrs)

e Orbital period (year) = 10,759.22 Earth days (29.46 yrs)

e Natural satellites (moons): 62, Titan, Enceladus, Mimas, Tethys, Dione, Rhea

e Rings: yes, prominent, 9 main : .
) ’ ’ Inside Gas Giant SATURN
rngs Saturn is the most distant planet which
. . can be seen with the unaided eye.
i w known by the When Galileo became the first
H person to look at Saturn
ancients through a telescope in
H . H 1610, he saw_strange eaks
e |nteresting Facts: Saturn is less lke shagEs 8 LansUiON
dense than water, and could the planet: His telescope

) . was nof sharp enough to
float (if you could find an ocean reveal that the shapes

big enough)! Has a hexagonal N Ly /
cloud pattern at the north pole. .

i THICK ATMOSPHERE/  /
Chunks of rock and ice that e gt
.5% nitrogen plus
trace gases.

.
make up Saturn's rings are TINY CORE OF ROCK AND METAL

GRAVITY 1.1 MAGNIFICENT RING SYSTEM The solid core of Saturn may be the

sometimes called moonlets. OFEARTH | composed almost entirely of size of Earth. It is surrounded by
. . - ‘ water-ice chunks tljuat are thick layers of metallic hydrogen.
Titan has a thick atmosphere uader30 % (10 m) b dinmater.

and might support life. Mimas is
called the "Death Star Moon" as
an impact crater makes it look

EARTH SATURN Saturn is oblate, meaning that it is wider at
1 1 101t 941t Saturn’s moons Titan and tiny Epimethus  the equator than at the poles, Saturn's

||ke the spa Ce Statlon from Sta r dunk dunk orbit beyond the ring system in this equatorial diameter of 74,898 mi (120,536

Cassini photo, km) is about 9.4 times that of Earth,

Wa rs. SOURCE: NASA, ESA, Space Telescope Science Institute KARL TATE, SPACE.com
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Uranus
_~— Outer Atmosphere,
e Gas giant planet (jovian planet), ice giant, = dheuppeccioud lnyer
outer planet _— Atmosphere

25 (hydrogen, helium,
e Mass =8.68 x 10”” kg or 14.54 Earths methane gases)
e Volume = 6.83 x 10" km® or 63.09 Earths Mantle
e Density (avg) = 1.27 g/cm’ or 0.23 Earths ; ~- e o,
e Diameter (equatorial) = 50,724 km ' N gore

(silicate/Fe-Ni rock)

e Circumference (equatorial) = 159,354.1 km
e Gravity (surface) =8.87 m/s2or0.89 g

e Temperature (surface) =-216 °Cor 57 K

e Composition: hydrogen, helium, water, ammonia, methane
e Distance (from Sun) = (7" planet)

e Axial tilt = 97.77° (sideways planet)

e Rotational period (day) = 0.72 Earth days (17 hrs 14 min)

e Orbital period (year) = 30,687.15 Earth days (84.02 Earth years)

e Natural satellites (moons): 27, Miranda, Ariel, Umbriel, Titania, Oberon

e Rings: yes, 13 distinct rings made of dark particles
e Discovered: 1781 officially, but observed as far back as 128 BC

e |nteresting Facts: Named after , '
the Roman/Greek sky god Inside Gas Giant URANUS

The seventh planet in

who was father of Saturn and our solar system is a
. giant ball of gas and
grandfather of Jupiter. Known [EEIEREEEIERC

on its side that its axis

as the "Sideways Planet" as its [REEEIAETERTEY
its path around the

axis is over 90° from the sun. Like the other gas
and ice giants, Uranus
ecliptic and is where most has thick cloud cover.
Its blue-green color is
planets have their equator. INE 1eSE R of Methniie
in its atmosphere.
Along with Neptune, is known
" ) " SMOGGY ATMOSPHERE
as an "ice giant" because of 83% hydrogen,
15% helium,
"|Cy" ||qu |d Iaye rs |nS|de, 2% methane plus trace gases.
although in astronomy "ices" SURFACE CONDITIONS ROCKY CORE The center of Uranus
. . S%AanY AIR PRESSURE: 1.3x Earth may be a rocky core about the size
are substances with melting : TEMPERATURE: 4,200°F (2,300°C)  of Earth. More than 80% of the
WINDS: About 450 mph. planet’s mass is a fluid mix o_l )
pOIntS a bove 100 K a nd can be water, methane and ammonia ices.

solid, liquid, or gaseous (and » 4 - . |
even hot). [ : ' |

Image of Uranus’ rings was taken in 2007 Uranus, with a diameter of 31,763 miles
by the Hubble Space Telescope. (51,118 km), is over 4x that of Earth.

ROSS TORO, SPACE.com
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Neptune
p _~— Upper atmosphere,
. . . . 2 cloud tops
e Gas giant planet (jovian planet), ice

giant, outer planet \ Q;T:;Z:,e.:..um.
Mass = 1.02 x 10*° kg or 17.15 Earths : methane gas)
Volume = 6.25 x 19"° km® or 87.72 Earths I
Density (avg) = 1.64 g/cm? or 0.3 Earths | | ~ e, i,
Diameter (equatorial) = 49,244 km \ P iore

(rock, ice)

Circumference (equatorial) = 154,704.56
km

Gravity (surface) =11.15 m/s’or 1.14 g
Temperature (surface) =-214 °Cor 59 K

NEPTUNE

Composition: hydrogen (75%) and helium gas (25%), liquid matter,
possible rocky core

Distance (from Sun) = (8" planet) 4.5 x 10° km or 30 AU

Axial tilt = 28.32°

Rotational period (day) = 0.67 Earth days (16 hrs 6 min)

Orbital period (year) = 60,190.03 Earth days (164.79 Earth years)
Natural satellites (moons): 14, Triton

Rings: 6 rings of ice particles

Discovered: 1846 Inside Gas Giant NEPTUNE
Interesting Facts: Triton used to Neptune's existence was inferred
mathematically before it was /1
be a dwarf planet that Neptune [l AP
Earth t let
"captured" and has retrograde prmht, =i = hgpn
. . When thg Voyager2 A
revolution and will eventually probe visited Neptune in |
1989 it found a "Great ¢
H Dark Spot” in the atmo-
crash into Neptune or get torn Sulire, bk IRore teoeet
. . h h h {
apart! Sometimes Pluto's orbit e U
takes it closer to the Sun than HICK ATMOSPHERE
. . 80% hydrogen, 19% helium plus
Neptune. Along with Uranus, is ices of ammonia and water {
known as an "ice giant" because GRAVITY 1.14 | consor
ev" i i in<si 2onds ?vizToUsNxENHYAMSETSH;L:‘:zsgsgsM sy uﬁ:;?mmoum
of "icy" liquid layers inside, ) WIS INTHE SOLMCEYSTON. . ANRACE T
although in astronomy "ices" are X j
substances with melting points | . 'y
-
above 100 K and can be solid,
liguid, or gaseous (and even hot). CARTH MUETOME.|

ar system that Neptune, 30,760 mi (49,500 km) in diameter

a yor
dunk orbits "ba

SOURCE: ARGONNE NATIONAL LABORATORY, NASA, HSTSCI
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Pluto & the Kuiper Belt

e Kuiper Belt: region filled with asteroids,
meteoroids, comets and dwarf planets like Pluto  Waterice
e Pluto: dwarf planet, KBO, TNO '

———— Core

(facts below are about Pluto) (ron-nickel alloy, ock)

e Mass = 1.31 x 10°* kg or 0.002 Earths
e Volume = 6.39 x 10° km? or 0.006 Earths
e Density (avg) = 2.03 g/cm?

e Diameter (equatorial) = 2,378 km

e Circumference (equatorial) = 7,232 km
e Gravity (surface) = 0.66 m/s” or 0.07 g
e Temperature (surface) =-229 °Cor 44 K

e Composition: rock and ice

e Distance (from Sun) = Belt: beyond Neptune, 30 - 55 AU; Pluto: (highly eccentric orbit)
aphelion: 7.31 x 10° km (48.87 AU), perihelion: 4.44 x 10° km (29.66 AU)

e Axial tilt = 119.59 ("sideways" like Uranus)

e Rotational period (day) = (retrograde) 6.39 Earth days

e Orbital period (year) = 90,465 Earth days (247.68 Earth years)

e Natural satellites (moons): 5, Charon, Nix, Hydra, Kerberos, Styx

e Discovered: 1930

e Interesting Facts: Icy asteroids, Inside Dwarf Planet PLUTO ___SPACE
comets, and dwarf planets in the Gt owch constdored
Kuiper belt are called KBO's (Kuiper g el
. . . dwarf_planet ip 2006.
Belt Objects). Like the main belt, the Phido ke Socdbnes.
Kuiper belt objects (KBO's) are far D cetion e s

Charon, is about half

Pluto’s size, I k
enough apart a spacecraft could pass Plggg;;;';e;rg;s
through the belt without encountering  |Iiiiut
one. Other dwarf planets in the Kuiper  |[sisiosmm

evaporates into mostly nitrogen

belt include Eris, Makemake, and I

. . . GRAVITY , )
Haumea. Pluto is largest object in belt, e S v o et
and used to be considered the 9th TwEm;Es'fgg::é;ﬁssth(e}?s 4 ?,'Jffcxf."n;"ﬁi"fu'f;';d e

is present.

planet. Some consider Pluto and i
Charon a double planet rather than
planet and moon. Vot g O Toisimage of Pt 8

0 an:
in 1994 shortly after the Hu
Telescope's optics had been
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Scattered Disk & Oort Cloud

Scattered Disk: distant region filled with icy comets and asteroids, widely scattered

Oort Cloud: spherical region far beyond the planetary region of the solar system,
consists of small, icy comets and asteroids

Comets: objects made of ice and rock that develop a "tail" when approaching the Sun in
their long, highly elliptical orbits

Composition: rock and ice

Distance (from Sun) = Scattered Disk: about 30-35 AU; Oort Cloud: around 50,000 AU
Orbital period (year) = can be up to millions of years

Interesting Facts: Scattered Disk overlaps with the Kuiper Belt. Objects in the Scattered
Disk are called SDO's (Scattered Disk Objects). Oort Cloud has not been directly
observed, is theoretical at this point. Origin of many comets that travel through the
main solar system. Objects in the Kuiper Belt, Scattered Disk, and Oort Cloud are known
as TNO's (Trans-Neptunian Objects, "beyond" Neptune).

Planetary
Sun region
=

_— / 2 3 5
o/ 1 #10 10 0" 19 10
[ A Bl IR el D

Oart
cloud

Oort cloud —=




