Venus

Average temperature 840°F
Average pressure: 90 atm
Atmosphere 96% CO,
Clouds of Sulfuric Acid

Earth
Average temperature 59°F
Average pressure: 1 atm
Atmosphere 78% N,
Clouds of Water
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Temperature and CO, concentration in the atmosphere over the past 400 000 years

S e (from the Vostok ice core)
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Water, H,O

8+2+2

=12

5+1+1

= 8

N-A

4 e- shared
2 bonds
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Carbon Dioxide, CO,

N= 8+8+8 = 24
A= 4+6+6 =16
S= N-A 8 e~ shared

4 bonds
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Ozone, O,

8+8+8 = 24
6+6+6 =18
N-A 6 e  shared

3 bonds
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The Interaction of Light with Molecules

oIt turns out that the energy in one photon of ultraviolet light
has approximately the same energy as a molecular bond!

If a molecule Is struck by a photon of the right energy —

that is, of the right frequency! — the molecular bonds will
break
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The Interaction of Light with Molecules
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Molecular Vibrations in CO,

Symmetric stretch Asymmetric stretch
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Bend (in plane) Bend (out of plane)



Molecular Vibrations in CO,
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Recall that each bond has its own particular
frequency that corresponds to the amount of UV
radiation needed to break It.

Similarly, each vibration of a bond has a given
frequency that corresponds to the frequency of IR
radiation needed to make it oscillate.



Percent transmittance
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Wavelength to Wavenumber

v =wavenumber (cm™ =/cm) 1 =wavelength(um =x10"°m)

VvV
7 600cmt = 600 y 100cm _ 60,000
cm 1m m
1 1 1m . 10° um
A=—= = =1.667x107"m x =16.67 um
v 60,000 60,000 m “

m

when v =2200cm™ A =4.545um



Molecular Vibrations in CO,
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Similarly, each vibration of a bond has a given

frequency that corresponds to the frequency of IR
radiation needed to make it oscillate.

BUT... Not all vibrations absorb infrared
radiation!



Molecular Vibrations in CO,

Symmetric stretch




Molecular Vlbratlons in CO,

Asymmetric stretch




Molecular Vlbratlons in CO,
Bend

(c)




Percent transmittance
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