


Thermosphere
“Heat Sphere”

*Temperature increases
with height

*~80km to ~600km
Includes lonosphere
*Affected by solar radiation ,f:
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Thermosphere Cooling?

 Thermosphere thins with Increasing amgunts of
height greenhouse work in

* Lower density = fewer the opposite way in the
collisions thermosphere, they radiate

- heat back to space
* Fewer collisions = less P

energy radiated backto * As this happens,
Earth, and thus cooling e a8 therhnrosphere conddenses
“Density has decreased by B L LV €S down

100/ g - creating smaller dlfferences
10/9 in the last 35 yf_:gt-rs . etiween the layers

& v-,

) 'mple is Venus, extremely

hpt tropospheré and an
fély cold. - s

thefmo phere




Chemistry

* Three body collisions g Thermeshere "o
aren’t common due to 0.10".0,
low pressures g0 X Mesopause

* Atomic Oxygen = main E
constituent : E Mesophere

* High temperatures drive - ESG_—_—"

- oxidation reactions-in " E
the reverse direction: = |l [e— .
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Photodissociation

Oxygen
e 02+hv=2>0+0

e Gravity separates molecules
(Nitrogen at botto ;
/
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Oxygejlm’mlddlfe H and
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pa rtof the atm%ﬁbefe,,,

*": Doesn’ t occur at anyx)‘f‘he

Nit%

N2+ hv= N+N
Photodissociation of N2

only occurs at high altitudes




Recombination

Nitrogen
* N+NO= N2+0O




Thermosphere Reactions

Photodissociation

Photodissociation of Oxygen (O,)

>



lonosphere

*Shell of electrons and electrically charged atoms a
molecules
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Solar Wind

e Solar wind: flux of electrons
and protons

* Usually deflected by
magnetic field y P :
* During intense sunspc R T ;
events ‘







Effects on Satellites

Dependent on density of the
thermosphere

Extra heating from solar fluxes
causes the outer atmosphere to
expand causing more drag on

Damaging CO2 c d by fossil
fuel burning

Condensing atmosphere causes
more space junk to be suspended




Economy

e Satellites orbit in the
Thermosphere

* Lower density means
less drag by the .
atmosphere
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SPACE JUNK

It's like dodging bullets up there

\o/ MotivatedPhotos.com



Dangers of Space Junk

* 4 million Ibs of junk, some traveling at eeds of
up to 17,500mph i

* Any contact could destroy a satellite or spacecraft

* Usually are puIIed down by gravity and
disintegrate

e Since the atmosphere i
Junklssuspendediﬁ

* “For the firsttime, Junkeis th ‘Sm*gié b1ggest risk
factor to eq,ulprgent in SO ,e,zorblts”(Fred\Guterl
New;weé’k), P & S~ %

Ly

becoming less dense, the
'nngOdS of time




Conclusion

* Thermospheric cooling
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