Outline for 02 November
(Thursday)

* Mercury
* Venus

Video On Mercury (10 minutes)

» The Complete Cosmos, Home Star: The
Sun, the Planets, and Mercury (Johnson
Center) DVD QB 44.2.C66 2003 disc 2

« If you want to view this, please do not

check out. Instead, view it in the library so
other students may see it.

Outline for 02 November
(Thursday)

* Mercury
* Venus

¢ Venus Express —
recently arrived

Interesting facts

¢ Mariner 2 visited in 1962
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Video On Venus (10 minutes)

» The Complete Cosmos, Venus and Mars:
Earth’s Sisters (Johnson Center) DVD QB
44.2.C66 2003 disc 3

« If you want to view this, please do not
check out. Instead, view it in the library so
other students may see it.

Key Terms

* equilibrium resurfacing hypothesis
« global catastrophe hypothesis

* prograde rotation

* retrograde rotation

* runaway greenhouse effect




Guiding Questions

1.What makes Venus such a brilliant
“morning star” or “evening star"?

2.What is strange about the rotation of
Venus?

3.In what ways does Venus’s atmosphere
differ radically from our own?

Guiding Questions

Why do astronomers suspect that there
are active volcanoes on Venus?

Why is there almost no water on Venus
today? Why do astronomers think that
water was once very common on Venus?

Does Venus have the same kind of
active surface geology as the Earth?

It is hard to see!
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(@) Prograde rotation

Venus'’s rotation is slow and

retrograde (“retro”)

Mast planets exhibit Venut axhibits retrograde

progrode rotation: rotation: its rotation
the direction af the planet’s around its auls is the
rotation around its axis eppasite of the direction
is the same as the direction of orbital maticen.

of orbital motion.

(b} Retrograde rotation




No-name rotation

Draw ball and arrow at A, B, C, D

First rotate
around
Mercury’s
axis. Then
move into
position in
orbit.

0.375 of a full turn

88/4 =22 days to getto A

Mercury’s orbital period is 88 days
22/58 = 0.375

synchronous rotation

Mercury’s rotation period is 58.6 days

Draw ball and arrow at A, B, C, D

O,

Mercury’s orbital period is 88 days
Mercury’s rotation period is 58 days

88/4 = 22 days to get to A
22/58 = 0.375

C
1.125 turns

0.75 of
a full

1.5 turns turn

0.375 of a turn
A

) o 88/4 =22 daysto getto A
Mercury’s orbital period is 88 days

Mercury’s rotation period is 58 days

Draw ball and arrow
atA,B,C,D

How long is Venus'’s day?

Venus’s orbital period is 224 days
Venus’s rotation period is 243 days (retrograde)




Draw ball and arrow
atA,B,C,D

How long is Venus's day?

C
I* retrograde clockwise rotation

Takes about 60 days
togetto A

Takes about 60 days

to rotate 90 degrees on axis

Venus'’s orbital period is 224 days
Venus's rotation period is 243 days (retrograde)

Draw ball and arrow
atA,B,C,D

How long is Venus'’s day?

Takes about 60 days

to getto A

Takes about 60 days

to rotate 90 degrees on axis

Venus’s orbital period is 224 days
Venus's rotation period is 243 dhys (retrograde)

Draw ball and arrow
atA, B,C,D

How long is Venus'’s day?

Takes about 120 days

to getto A

Takes about 120 days

to rotate 180 degrees on axi

Venus's orbital period is 224 days
Venus's rotation period is 243 days (retrograde)

The climate on Venus followed a
different evolutionary path from that
on Earth

« Venus'’s high temperature is caused by the
greenhouse effect, as the dense carbon dioxide
atmosphere traps and retains energy from
sunlight.

e The early atmosphere of Venus contained
substantial amounts of water vapor

« This caused a runaway greenhouse effect that
evaporated Venus's oceans and drove carbon
dioxide out of the rocks and into the atmosphere

The climate on Venus followed a
different evolutionary path from that
on Earth

» Almost all of the water vapor was
eventually lost by the action of ultraviolet
radiation on the upper atmosphere.

» The Earth has roughly as much carbon
dioxide as Venus, but it has been
dissolved in the Earth’s oceans and
chemically bound into its rocks

Runaway Greenhouse Effect




Volcanic eruptions are probably
responsible for Venus’s clouds

e Venus'’s clouds
consist of droplets of
concentrated sulfuric
acid

« Active volcanoes on
Venus may be a
continual source of
this sulfurous material

1.H,0, €0, and 2.H,0 falls as rain,
50, are outgassed €O, and 5O,
from volcanoes. dissolve in the oceans.

3.€0;, 50, and some H,0 are
incorporated into sedimentary rocks.

5.The liberated H,0,
€0, and 50, rise upward
lby volcanic action. 4.The sedimentary rocks
o Bl lly subd 1
to great depths, where
heat liberates the gases.

(@) Earth:H,0, CO,, and 50, are recycled

2.With no oceans
€0, b part — A
/ of the atmosphere.
3.Some H,0 and SO, Clouds
1.H;0,€05and __ combine toform
S0, are outgassed H,50, (sulfuric acid)
from voleanoes. in Venus's clouds.
( 4. Remaining HyO molecules

break apart due to ultraviolet
radiation from the Sun.

5. Remaining S0, molecules
are locked up in minerals.

b) Venus: H,0, CO,, and 50, are NOT cled
2 2 2 recy

The surface of Venus shows no
evidence of plate tectonics

¢ The surface of Venus is surprisingly flat,
mostly covered with gently rolling hills

¢ There are a few major highlands and
several large volcanoes

* The surface of Venus shows no evidence
of the motion of large crustal plates, which
plays a major role in shaping the Earth’s
surface

‘ midocean
rigid crust  ridges

'cgolf

‘___‘/*AR/_/‘——-A—,. 2

(a) Earth:The crust is cool and rigid, and so can move in
large plates. New crust is created at midocean ridges
and returned to the interior at subduction zones.




Extension volcanoes

Compression 5
over upwellings

and “pileup”
over downwellings il
Hot, “plastic” crust

Convecting mantle

(b) venus:The crust may be too hot and soft to move in
rigid plates. The absence of water may limit motions
beneath the crust.

Guiding Questions

1.What makes Venus such a brilliant
“morning star” or “evening star"?

2.What is strange about the rotation of
Venus?

3.In what ways does Venus’s atmosphere
differ radically from our own?

Guiding Questions

4. Why do astronomers suspect that there
are active volcanoes on Venus?

5. Why is there almost no water on Venus
today? Why do astronomers think that
water was once very common on Venus?

6. Does Venus have the same kind of
active surface geology as the Earth?




