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Objectives 

•  What is the impact of nonmigrating tides from the 
troposphere on Earth’s upper atmosphere energy budget? 

•  What is the main tidal coupling mechanism: 
temperature, density, or advection? 

Approach 

•  Tidal diagnostics of NO 5.3 µm data from SABER 
→  Equator, 2008, 100-160 km 
→  largest tides, less geomagnetic contamination 

•  Photochemical modeling 
→  MIPAS, TIME-GCM, MSIS: [NO], [O], T, density; background 
→  CTMT (empirical tidal model): T, density, vertical winds; tides 



NO 5.3 µm Volume Emission Rates (VER) 
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DE2 and DE3 in SABER NO 5.3 µm VER 
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DE2 and DE3 from CTMT, 2008 @ equator 
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Photochemical modeling 
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September 2008 zonal means @ equator 
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Obs. vs. modeled DE3 and DE2 @ equator 
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Obs. vs. modeled DE3 and DE2 @ equator 
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Tidal coupling 
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→ Temperature	
  major	
  :dal	
  coupling	
  mechanism;	
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  each	
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  T	
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Summary and conclusions  

•  DE2 and DE3 tides from tropospheric convection strongly 
impact the NO 5.3 µm infrared emission during solar min 

→ Relative amplitudes on the order of 20% (DE2) and 30% 
(DE3) around 115 km 

→ Absolute amplitudes on the order of 0.1 nW/m3 (DE2) and 
0.2 nW/m3 (DE3) around 125 km 

→ Significant longitude and local time modulation of Earth’s 
upper atmosphere “natural thermostat” 

•  Tidal coupling mainly imposed by temperature dependence 
of NO-O reaction rate 

→ Density and advection mainly compensate below 120 km 

→ Advection adds to T effect above 120 km 
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