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=
Topic C

“Part 3: Planet Groups”

_. (Web Version: 08-15-01)

Comparative Planetology

Three Planet Groups
+ Terrestrial
+ Jovian

+ “Plutinos”

l Bottom of Study Guide Table 6 Shows Groups

Study Recommendation

= From
+ Class material
» Study Guide Tables 5-6
» Textbook chapters 4-8

= Summarize group properties
+ Tabular format recommended
+ Example layout follows . . .

oen sonory

|See Example on Web —under Study Guide Tables (Table 6b)|
Example: Group Summary

Add Plutino colum

Eeature Terrestrial Jovian

Size Small Large
Mass Small Large
Mean Density Large (35 gm/cc) Small (1-2 gm/cc)
Rotation Slow (® 1d) Fast(<1d)

Oblateness + Use Study Guide Table, etc.,
g?- Satellites to develop own list
ings
A|bgdo * Then use class notes, Study
Amt. of Atmosphere Guide tables, & text to fill in
Composition EXﬂmp/eS
Structure
Location in Sol. Sys ; ||

Table 6
(f Rol;NZt )
H H rom pottom
Albedo (Reflectivity)
100%
80% A But — what is albedo?
S 60% A
Q
o)
I 40% A
20% A
o0 10 ]
_. Me Ve Ea Mo Ma Ju Sa Ur Ne PI
5

Albedo

Proportion of incident light reflected

Object Albedo O
Perfectly 1.0 or 100%

Reflective

Perfectly 0.0 or 0%

Absorbing O
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Examples
Material Albedo
Snow 95%
“g’, White Paper 75
s Limestone 40
2 || sandy soil 25
£ Clay Soil 15
g Moist Soil 10
f—: Slate 7
Black Cloth

The Moon is Dark!

Moon appears bright on sky
but is mostly dark rock

Hard to believe the

Moon is a dark rock
on the sky!

Table 6
Row 7

Al bed 0 (Reﬂ eCt|V|ty) (from bottom)

OWhite Paper

100%

80% A

60% A

Albedo

40% A

20% A

l Me Ve Ea Mo Ma Ju Sa Ur Ne PI

oen sonory

The Moon is Dark!

Avg. Albedo = 10%

Moon appears bright on sky
but is mostly dark rock

A “Moon Rock”

Highland Anorthosite
(Igneous Silicate Rock)

4.4 Billion Years Old

Cred.NASA 10
—copuign o u1con

Do sone

Copyright © 2001 H.L. Cohen

Table 6 Table 6
2ndaRo$v U ] 4th T?osv U
Planetary Rings Number of Satellites
20 -
YES Jovian Planets
15 4 Many!!!
@
Qo
L} T L] L} L} L} L} L] L} ElO N
H H H,Hﬂ Ju Sa Ur Ne 2 Terrestrial Planets
. 57 Few or None!
NO (_-._-')
S 0 — 1 |_| B I I
l l Me Ve Ea Mo Ma Ju Sa Ur Ne PI
Cred‘Nord\?Te\escope ) 1 12
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aNor Atﬁ%ﬁpher@% ases

Table 6
2/3 down

CJOxygen ONitrogen OCarbon Dioxide]
OHydrogen OHelium
J A Il o -
W\%“/ >
coyl| N, ] Co, H,
Narrow Atmospheres Extensive Atmospheres
of Heavy Gases of Light Gases
N, Oﬁ !Note! I He

_. Me Ve Ea Mo Ma Ju Sa Ur Ne PI

13

Dep dsonomy

Earth’s Bulk Not Gas

Most of Earth & Venus
solid

Atmospheric gases not
extensive

Blue line approximates
atmospheric thickness!

Earth

e u

Same for Venus

= Most of Earth & Venus
solid

= Atmospheric gases not
extensive

= Blue line approximates )
atmospheric thickness!

Venus

Cred . NASAIJPL
o Copuighy © 41 conen 2001,

oen sonory

15

Table 5
Item #6

Gross Structure

Jovian Planet

Terrestrial Planet

See Textbook

Chemical Segregation

Solar system chemically segregated

+ Outer — mostly
|2 volatile materials

* Inner — mostly
refractory materials

Table 5
Item #6

17

_. (See textchp. 4, pp. 113 ff. for more info)

Origin of Solar System

Origin complex & incompletely solved
Historically attempts futile (inadequate data )
Some basics now understood

Current theories include . . .

Planet formation as natural process of star formation
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Warmer
Inner Region

Refractory

cooler )
materials condense

Volatiles condens

Too hot for volatiles

Ty

; . . to condense
Hydrogen (70%) & Helium (28%) rich
. - Small amounts (1-2%) heavy element
MMany Refractory! 4 _.
nnnnnnnnnnnnnnn —Copyright & HL_Cohen 2001 Ver. 081501 19 Dept Asvonomy —Copyright & WL Cohen 2001 Ver. 081501 20

arly Solar Nebula

Cooler Quter
Region

Redlon " Small rocky Small rocky-ice”
Mostly trace, heavy Abundant hydrogen objects objocts - " 4
elements & helium o S

So only small, Solarge gas giants (Asteroids) (Plutinos & Cométs)
ocky planet possible o f i .

21 2
e ~Copuigh © 1 Caben 2001 vr 081501 Dop s ~Copuigh & W1 Caven 2001 v 081501
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