Seasonal and solar cycle variability of DE2 and DE3 in the CO, 15 um cooling of the lower thermosphere
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Abstract DE2 & DE3 in CO,, cooling rates

Tidal Coupling Mechanisms
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Figure 6. (a) Normalized September 2008 DE3 amplitudes at the equator from photochemical
modeling. Shown are the total (all) response and the individual responses due to temperature,
density and advection. Overplotted as “+” 1s the SABER observation (b) Corresponding DE3
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amplitude differences which are related to the uncertainty in the model 1nput ,,,,, . 0 phases.
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of dynamical tides.

Separating the tidal drivers requires the computation of CO, 15 um cooling rates
that are governed by CO,-O collisions.
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* Tidal diagnostics of SABER CO, cooling rates shows that the DE2 and DE3| | .o %
amplitudes are on the order of ~ 20-50% relative to the monthly means and| |~
depending on season which indicates that the upward propagating tides from the
troposphere are 1mportant in modulating the energy budget of the lower

variability of CO, cooling rates which are less sensitive to the change in temperature
[Mlynczak et al., 2010]. Stmilar results hold true for DE2 (not shown here).
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 Temperature 1s the main tidal driver, however, neutral density becomes equally
important above 110 km thus explaining the observed phase transition. Vertical| |
advection contribution 1s comparatively small. - -~
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Modeled and observed DE3 match well.
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