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CHAPTER 5. RESULTS 25

Figure 5.4: The widths of the narrow ducts are displayed. The events are divided into 50
km intervals with the displayed number showing the upper limit of the interval. A) All
events observed during Period 1. B) All events observed during period 2. C) All narrow-
duct events observed over both periods.
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Figure 5.5: The frequency peaks that correlate to the region of maximum PSD of the narrow
ducts are displayed. The events are divided into 100 Hz intervals with the displayed number
showing the upper limit of the interval. A) All events observed during Period 1. B) All
events observed during period 2. C) All narrow-duct events observed over both periods.
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Figure 5.6: The variation of electron density of the narrow ducts are displayed. The events
are divided into 50 cm−3 intervals with the displayed number showing the upper limit of
the interval. A) All events observed during Period 1. B) All events observed during period
2. C) All narrow-duct events observed over both periods.



CHAPTER 5. RESULTS 28

Figure 5.7: The distance to the plasmapause of the narrow ducts are displayed. The negative
distances display events that occurred inside of the plasmapause. The events are divided
into 0.15 RE intervals with the displayed number showing the upper limit of the interval.
A) All events observed during Period 1. B) All events observed during period 2. C) All
narrow-duct events observed over both periods.
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5.3 Statistics of Wide-Duct Events

To identify a wide event, a modified procedure must be done compared to the previously
discussed procedure. This is due to the fact that for wide events, the variation in the back-
ground magnetic field and the variation of the density both must be taken into account when
finding the ratio of n/n1 for determining if ducting is in fact occurring in a possible ob-
served event. This relation is discussed in great detail in the recent paper by Streltsov [30].
Similarly to narrow events, a region where an unusual increase in density is first found and
then check to see if it correlates to an increase in the electric field PSD. The difference is
that the magnetic field variations must be taken into account when finding the ratio of n/n1.
The data for both the density and the background magnetic fields must be retrieved for the
calculation to occur. When finding this ration the parallel wavelength is a free parameter in
the model, so it is adjusted to find where ducting may be occurring for the potential event
[30].

For wide events, only Period 2 was used as a sufficient amount of events were observed
and wide duct events are easier to observe then the narrow events. This is due to the fact
that the region they can occur is restricted to small regions in the orbit of the RSBP satellites
due to the required increase in magnetic field. Figure 5.10 displays the orbit of RBSP-A
during Period 2 and the location of all the events recorded. A clarification must be made as
at first glance the wide events seem to occur in a greater region of space but as the satellite
is moving much faster during through these regions, these regions of data make up only a
small portion of the observed data in one orbit. During the time interval 49 events were
identified, these events are displayed as blue dots in Figure 5.10.

Figure 5.11 shows the distribution of wide event widths during Period 2. The average
size of the ducts was found to be 4402 km with most events occurring having ducts smaller
then 2000km. Figure 5.12 shows the distribution of the peak frequency of the observed
events. The average value and the most common frequency range line up much closer
here then we have seen in the other figures. The average frequency peak is 435.5 Hz and
the most common range of frequency was 300-400 Hz with 400-500 Hz as the next most
common range. Figure 5.13 displays all the recorded distances from the plasmapause.
Unlike narrow events, all events occurred inside the plasmapause. As all events occurred
inside the plasmapause, they are all displayed with positive distance as the distinction was
not necessary like for the narrow events. The wide events most commonly occured within
the distance of 0.5 RE to the plasmapause which is much farther then was common for the
narrow events. Figure 5.14 shows the distribution of the variation in density over the width
of a wide-duct event. This is the most unique finding of the analysis as the largest and
smallest variation are just as common as each other. The average change in density is 1546
cm−3.

It was found that 67% of the observed wide events had both a decrease in the density
and background magnetic field. Another interesting finding is that multiple events were
commonly observed on the same day (for example, see Figure 1 in [30]). Over the course
of 37 days, 15 of them had multiple wide events be observed. There were also days where
no events were observed. Looking at the two parameters that make an event a wide event,
it was found that the average change in density is 1546 cm−3, while the average change in
the background magnetic field is 1825 nT. These average change values are only ≈ 18%
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different showing how the variation in both values are important for ducting to occurr in a
wide HDD.


