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Introduction: We characterize SE1, the semi-
diurnal eastward-propagating nonmigrating tide with 
zonal wave number one, over an altitude range from 
100 to 170 km during the Northern summer of Mars 
Year 26 (November 1, 2002 – June 4, 2003; LS = 89-
200°). We use a set of 1805 radio occultation electron 
density profiles within a latitude band from 60-85° N, 
and SZA from 70-85°.   

Method: We subdivide the MY26 data set into sea-
sonal slices, and for each slice use wave decomposition 
to calculate the phase for zonal structure with observed 
wave number k = 3. The resulting phases are fairly 
stable with season, and their variation appears to be 
dominated by the change in local time across the data 
set. We can therefore take advantage of the local time 
progression from 04:00-14:00 to estimate the apparent 
phase velocity of the k = 3 structure.  

Result: The resulting ~10° hr -1 apparent  phase ve-
locity uniquely corresponds to that expected for 
semidiurnal eastward wave one. We also present the 
seasonal variation of electron density amplitude (up to 
15% of the zonal mean) and phase for k = 3.  

Conclusion: This work provides experimental con-
firmation of previous numerical simulations suggesting 
SE1 as a  contributor to observed k = 3 structure in the 
upper atmosphere of Mars, particularly at altitudes 
relevant to aerobraking [1-7]. We extend the charac-
terization of SE1 over a 70 km altitiude range from 
early morning through early afternoon during the 
northern summer of MY26. 

 
References: [1] Bougher, S. W. et al. (2001) GRL, 

28(16), 3091–3094. [2] Wilson, R. J. (2002), GRL 
29(7), doi: 10.1029/ 2001GL013975. [3] Forbes, J. M. 
et al. (2002), JGR 107(E11) doi:10.1029/ 
2001JE001582. [4] Withers, P. G., Icarus 164, 14-32. 
[5] Bougher, S. W. et al. (2004) JGR 109 (E03010), 
doi:10.1029/ 2003JE002154. [6] Angelats i Coll, M. et 
al. (2004), JGR 109 (E1011), doi:10.1029/ 
2003JE002163. [7] Cahoy, K. et al. (2006), JGR 
111(E05003), doi:10.1029/ 2005JE002634. 
 

 

 
Figure 1: Upper panel, amplitude for k = 3 shown 

with season and altitude. Amplitude is shown as a per-
cent variation about the zonal mean. Contour intervals 
are 2.5%. Middle panel, phase for k = 3 shown with 
season and altitude. The phase color map is circular, in 
22.5° steps. Lower panel, local time vs. season. 
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