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Extended Abstract  
 

The analysis of in situ measurements of ionospheric electron density made it possible to establish the climatology of the 

occurrence of equatorial plasma bubbles, considering several geophysical factors [1] – [4]. It is also known that the 

longitudinal size and depths of plasma bubbles can reach several hundred kilometers and three orders of magnitude, 

respectively [5]. However, more detailed information on these last two aspects of equatorial plasma bubbles, as well as on 

their separations, is not so widely available. Yet, such information could be useful for planning and operating communication 

and navigation systems, as well as for fine-tuning computer simulation tools of ionospheric plasma instability processes.  

 

Summary data from the Planar Langmuir Probe (PLP) onboard the Communication/Navigation Outage Forecasting System 

(C/NOFS) satellite are immediately available in individual daily files with 1-Hz resolution. Each 1-s record associates the 

Universal Time (s) to the corresponding average ion density Ni (cm-3), standard deviation of the ion density Ni (cm-3), ratio 

Ni/Ni, as well as satellite latitude (degrees), longitude (degrees), and altitude (km). Two different years of PLP data from (01 

October 2008 to 30 September 2009 and 05 June 2012 to 04 June 2013) were selected for analysis. The first data set 

corresponds to solar minimum conditions and the second one is close to solar maximum conditions of solar cycle 24.  

 

Initially, a low-pass filtered version Ns of the one-second average ion density Ni data was determined to represent the slowly 

varying background ion density. The time series Ni/Ns indicate depths and durations of plasma bubbles with respect to the 

ambient ion density, as well as their time separations. A level-crossing analysis was then applied to evening sections of the 

time series, as well as to that of a smoothed version of the standard deviation of the ion density Ni, assuming different 

thresholds. The results from the analysis will describe the statistical distributions of durations of Ni/Ns and Ni, both below 

(within a depletion) and above (between consecutive depletions) for each assumed threshold. Since the C/NOFS satellite 

position can be determined from the data, the time baseline can also be mapped into distance along the orbit. Note that time 

could also be approximately converted into distance along the orbit using the average satellite velocity (7.55 km/s). Thus, 

statistics of numbers and widths of plasma bubbles, as well as of separations between them are also be determined. This study 

will classify results according to different combinations of: (i) solar activity; (ii) longitude sector; and (iii) local time interval.  
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