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Opening Discussion

Mars life votes: Z-never, 15-past, but not now, 21-then and now.
Have you seen ahgﬂ\ihg interesting in the news?

For Halloween 1'm the “gr‘a'cle reaper".

Sample return )crorn‘ Mars and customs,

Asfror\om\j cards?

How can water boil and freeze at the same time?

W‘wat s H\e timescale o)c H\e “swcHeh” water )qows on Mars w}\eh magma heatet’

subsurface ice?



More M‘inute Essags

Can we detect the lithcsphere of the Tarth getting thicker?

I do drive a Saturn,

It can be difficult to teach to pecple who are falling asleep.

Venus is terms other than the planet.

Could the Barth be like Mars someday?

There was one vote that any life would be tiny and wouldn't matter to the voter.

Terr‘a‘formihg Mars,



Surface of Venus

o This mage from Venera 9 shows 2 c]oseup of the surface in color, The ge"ow hew

comes from the haze ’ager.




Terre'sfria! Afrﬁos-p}weres

o An a’rmosp‘were fs noﬂﬁhg more than the outer Yager of gas around 2 p]ahe’r,
Given this definition, all the terrestrial p’ahefs have atm‘ospheres, For the Moon
and M’ercurg ﬂ\eg Just happeh to be ex’(rem’elg thin. Even with the Sarth, the
majority of the afmosp‘were is within 10 km of the surface.

o The top lva\jers o)c the atmosp"\ere are wpporte'cf *)3 the pressure )(rom the ]a\jers
above ﬂ\em. Af any poin’r, ﬂae pressure s eq(ua’ to ﬂ\e Sum of ﬂne weight o)c all
the air above that point, On the Sarth this pressure is about 4.7 psi.

o It is hard to define where the top of the atmosphere is.



Fuh‘cﬁons o)c A’rmos-p‘neres

A’rmospheres can worm plane’rs (ﬂwe greeh‘nouse eﬁec’r) and eVen!g distribute
heat.

Theg can absorb and seatter light. This protects us from high energy radiation

ahd causes our skg to be Hue,

The atmospkere provi'c’es pressure, This is eritieal for keepihg water in 2 ’i%uid
state.

Atmosp‘weres allow ‘for wind and weather.

Atmospheres interact with the solar wind and magnetic fields of the planets.



.ﬂ\e Greenhouse Eﬁ(ect

Some gases, mainlg molecules with more than 2 atems that ean spin and vibrate,

transmit visible light and absorb infrared light. This traps heat and warms up the
‘Sur‘face o‘f the -p]ahet,

Visible light passes through
atmosphere.

. . ® . . ~ . - o
«/ Greenhouse gases absorb and
L]

* " re-emit infrared radiation, thereby *
sl heating the lower atmosphere. ¢

Surface absorbs visible light and
emits thermal radiation in infrared.
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Temperatures W‘(ﬁwuf Afmos-pheres

e We can ﬁgure out how hot p’ar\ets should be hc ﬂ\ey had neo greeh‘f\ouse eﬁ:ec’r.
ﬂ\eg radiate energy in all directions from the full surface and absorb enerqgy
across a cross section on one side, I we know how much ﬂ\eg reflect and how
intense the Sun is we ecan ﬁgure out at what temperature ﬂr\eg radiate as much as

ﬂr\eg shsorb. ‘n\fs assumes 2 'Jecehf spih rate.
i Your book gi\/es ﬂwis }\e’pfu! ‘formula w}\ere c’ is in AU.

1 —reflectivity)
d2
o This predicts the following: Mercury 164C, Venus -43C, Tarth -17C, Moon

0C, Mars -55C. That prediction is only close for Mars which is actually -50C,
Fbr fke Mbbh ah'c’ Mercwg fhe Spfh rate is too s’ow,

T:280[K]*‘\‘/(



qreenhouse Eﬁ(ecf: qood or Bacl?

o The greenhouse effect is 2 major po’iﬁca! hot spot these 'Jags, You have to
understand some ﬂﬁngs about it to rea”g have an imcormed opinion. ﬂ\e most

sighiﬁcaht greehhouse gas in our atmosp}were rig}\f now is water.

® Should we be worried about the Euﬂt’up of carbon dioxide and methane in our
atmospheres? Is it possiHe to increase the amount o)( carbon dioxide in our

atmosphere and not have it trap more heat and warm the planet?



Minute Essa-g

How fm'por[’ahf 'Jo you ’rhink it is ’rha’r we re'cIuce our emissions o)c greer\house

gases?

MeagahYS Hrﬂ\t’a\j was ﬁesterdag, Make sure ﬂme event is -ce]ebrate'c{ n proper
Trinity style,



