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The new incoherent scatter (IS) radar at Poker Flat was used to measure long pulse plasma lines during 
the International Polar Year (IPY). The plasma lines in the IS spectrum are resonance lines result of 
scatter from electron plasma waves in the ionosphere. The frequency of the plasma line gives almost a 
direct measurement for electron density. We are trying to investigate variations in the electron density 
at E and F-region altitudes at high latitude using the Poker Flat IS radar, where 24-hour long pulse 
plasma line measurements were made during most days in IPY. While transmitted pulse was 480 us 
long, the received signal was sampled at a higher rate, resulting in about 21 km range resolution. The 
radar  was  pointed  along  the  magnetic  field  lines  for  most  of  the  IPY  measurements.  A  sample 
frequency-time-intensity image at an altitude of 227 km showing the plasma line over 18 hours is 
shown in the figure below. 

The plasma line in the above figure is present between -6.5 to -6 MHz frequency range. The diurnal 
behavior electron density can be seen in the above image, as well as, periodic variations in the electron 
density are also visible. A careful look at these electron density fluctuations indicates that the period of 
these fluctuations remains relatively unchanged over the course of ~12 hours, that is ~30 minutes. The 
plasma line frequency varies by ~100 kHz, which translates into electron density variations of the order 
of 108 /m3. This type of periodic fluctuations are present at this latitude during most days in summer 
months. One sourcing mechanism for these fluctuations could be variation in neutral density [Hedin 
and Mayr, JGR, 1987]. Since these data are obtained at polar latitude, the magnetospheric pulsations 
also play an important role. In this paper, we show first long-term plasma line results from the Poker 
Flat IS radar and investigate the source behind these density variations. 


