Space Weather Bootcamp (week 1)

Thurs 8th June 2017

Introduction to the
neutral atmosphere

Erin Dawkins
Space Weather Lab (Code: 674)
erin.dawkins@nasa.gov
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Absorption of solar radiation

Solar Radiation Spectrum
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Greenhouse effect
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Nitrogen
Oxygen
Water
Argon
Carbon dioxide
Neon
Helium
Methane
Hydrogen
Nitrous Oxide

Ozone
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 ‘Strato’ ~ stable/stratified
» Temperature increases

Stratosphere (15-50 km
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‘Meso’ ~ middle

Exosphere

Thermopause

Temperature decreases with
altitude = limited local heating

Mesopause is the coldest part
of the Earth’s atmosphere, with
mean T of ~130
K/-143°C/-225°F!
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Extreme UV 10-120 nm J%
Far UV 120-200nm % +°

Visible and IR

Vertical coupling exists between all
parts of the atmosphere.
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FIGURE 8.5 Schematic of the intertwined pathways that link space weather variability to atmospheric coupling. SOURCE:

Coupling between the lower and upper
atmi@sphere L

Polar mesospheric clouds (aka noctilucent clouds)

Sources:
nasa.gov

Courtesy of Cora E. Randall, University of Colorado, Boulder; Janet U. Kozyra, University of Michigan, Ann Arbor; and Scott

M. Bailey, Virginia Institute of Technology.
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How can we observe the neutral atmoSphere?

[
HUBBLE SPACE TELESCOPE . . |
S - * In situ observations e ||

Remote sensing M\‘
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; Odin/OSIRIS

Origin.arstechnica.com

" Nasa.gov
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Observing the MLT
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Pfrommer et al. (2009)

Bin size: 60ms / 14.4m

Observing the MLT: meteoroids
and metals.
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How is our atmosphere changing?

lonospheric Electron Density (log,, cm®)
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Credit: Mike Hollingshead
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Analyses of satellite drag data
indicate a long-term trend Shettle et al. (2009)

of decreasing thermosphere
densities.




Space weather and
our neutral
atmosphere

slow solar wind high-speed streams coronal mass ejections
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FIGURE 8.5 Schematic of the intertwined pathways that link space weather variability to atmospheric coupling. SOURCE:
Courtesy of Cora E. Randall, University of Colorado, Boulder; Janet U. Kozyra, University of Michigan, Ann Arbor; and Scott
M. Bailey, Virginia Institute of Technology.
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Summary

* Each layer of the atmosphere is well-defined.
* \ertical coupling between all parts of the neutral atmosphere.
* All parts of the Earth-Sun system interlinked.

* Our neutral atmosphere is changing. Important to monitor and
improve understanding of these.
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