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The Saturn auroral campaign carried out in the spring of 2013 used multiple Earth-based observations,
remote-sensing observations from Cassini, and in situ-observations from Cassini to further our under-
standing of auroras at Saturn. Most of the remote sensing and Earth-based measurements are, by nature,
not continuous. And, even the in situ measurements, while continuously obtained, are not always
obtained in regions relevant to the study of the aurora. Saturn kilometric radiation, however, is remotely
monitored nearly continuously by the Radio and Plasma Wave Science instrument on Cassini. This radio
emission, produced by the cyclotron maser instability, is tightly tied to auroral processes at Saturn as are
auroral radio emissions at other planets, most notably Jupiter and Earth. This paper provides the time his-
tory of the intensity of the radio emissions through the auroral campaign as a means of understanding the
temporal relationships between the sometimes widely spaced observations of the auroral activity. While
beaming characteristics of the radio emissions are known to prevent single spacecraft observations of this
emission from being a perfect auroral activity indicator, we demonstrate a good correlation between the
radio emission intensity and the level of UV auroral activity, when both measurements are available.

� 2015 Elsevier Inc. All rights reserved.
1. Introduction

One of the challenges of carrying out auroral campaigns at the
outer planets is that of knowing the solar wind input to the
magnetosphere. At Earth there are often one or more solar wind
monitors available to provide input for magnetospheric studies,
whether for studies of the aurora, the dynamics of the radiation
belts, or other aspects of the Sun-magnetosphere interaction.

Given the relationship between auroral kilometric radiation and
terrestrial aurora which has been studied at length since the early
1970s (Gurnett, 1974; Voots et al., 1977; Huff et al., 1988; Murata
et al., 1997; Kurth and Gurnett, 1998; Kurth et al., 1998), it was
recognized that the intensity of such auroral radio emissions
provided a more-or-less continuous monitor of the level of auroral
activity and can serve as a proxy for such indices as the auroral
electrojet AE.

Without a solar wind monitor, it is difficult to extend the expe-
riences at Earth to the outer planets and assess the role of the solar
wind in outer planet magnetospheric dynamics. For example, there
are variations in the intensity of the various radio components at
Jupiter, some of the most intriguing and interconnected are those
studied by Louarn et al. (2000, 2001, 2014) in which it appears that
certain energetic events are reflected in intensifications of the
auroral hectometric radio emissions, the onset of narrowband
emissions from the outer edge of the Io torus, and the thinning
of the distant plasma sheet as reflected in vertical density profiles
of the plasmasheet revealed by trapped continuum radiation.
While the common interpretation of these quasi-periodic energetic
events is that they represent the shedding of Iogenic mass
which loads the magnetosphere and likely represents a largely
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internally-driven set of dynamics, the lack of good solar wind
monitoring during the Galileo mission meant that there was no
way to identify the possibility of solar influence on the process.

It is notable that during a short period in 2000–2001 Cassini
provided the solar wind dynamics measurements required for
addressing the importance of this input to jovian magnetospheric
dynamics. Gurnett et al. (2002) showed that interplanetary shocks
were effective in the intensification of jovian radio emissions. And,
Hess et al. (2014) have completed a fairly exhaustive analysis of
the response of jovian radio emissions observed by Cassini, Galileo,
and the Nançay decameter array in conjunction with in situ Cassini
magnetic field measurements as Cassini approached Jupiter in late
2000. This study showed a good correspondence between the
arrival of interplanetary shocks and the initiation of radio
emissions.

Saturn is nearly 10 AU from the Sun and the prospects of using
solar wind models to project observations at 1 AU to Saturn are
rather bleak unless Saturn is within �60 degrees of the 1 AU mon-
itor (usually spacecraft upstream of Earth) although an alignment
within 30 degrees is better (Zieger and Hansen, 2008). At Saturn,
the two Voyagers were used together to understand Saturn’s mag-
netospheric interaction with the solar wind. The non-encountering
spacecraft was close enough to serve as a solar wind monitor for
the encountering spacecraft. The Voyager 1/Voyager 2 tag-team
approach was rather successful in understanding, for example,
the importance of the solar wind input (speed, density, dynamic
pressure) on the intensity of Saturn kilometric radiation (SKR)
which is Saturn’s auroral radio component (Desch, 1982). In fact,
this approach yielded the best evidence available that Saturn was
immersed in Jupiter’s magnetotail during the Voyager 2 encounter
(Desch, 1983).

In a notable campaign investigators took advantage of Cassini’s
6-month long approach to Saturn in the first half of 2004 to monitor
the solar wind at Saturn’s distance, while an intensive campaign of
monitoring Saturn’s auroras was carried out by the Hubble Space
Telescope (HST) and while the Cassini Radio and Plasma Wave
Science (RPWS) instrument (Gurnett et al., 2004) monitored SKR
intensities. This campaign provided anecdotal evidence of the
enhancement of SKR during times of intensified auroras in response
to enhancements in the solar wind pressure, often in the form of
poleward expansion of the usually narrow dawn side aurora
(Kurth et al., 2005; Crary et al., 2005; Clarke et al., 2005). The inte-
grated power in SKR PSKR over 10 kHz to 1 MHz was compared to
the estimated power input to the UV aurora PUV. While a positive
correlation was found, most of the UV observations were obtained
when emissions were weak and the basis of the correlation relied
heavily on only two measurements at significantly higher intensi-
ties. Another study benefitting from this approach series of obser-
vations characterized the usual response of SKR emissions to solar
wind compressions as low-frequency extension (LFE) events
(Badman et al., 2008). In these events, not only did the intensity
of the radio emissions increase near the time of magnetospheric
compression events, but the spectrum of the SKR broadened, most
notably to lower frequencies, hence the term low-frequency exten-
sion. Jackman et al. (2009) interpret such LFEs as the expansion of
the auroral acceleration region to higher altitudes (hence lower
SKR frequencies) due to an increase in current densities between
the ionosphere and magnetosphere driven by substorm-like events.
Bunce et al. (2005b) examined the reaction of the magnetosphere to
a magnetospheric compression, as identified with an SKR LFE. Other
studies of the response of the UV aurora and SKR to the solar wind
include Clarke et al. (2009) and Lamy et al. (2009). The latter paper
provides the statistical UV/radio spatial conjugacy which justifies
the calculation of correlation coefficients.

Lamy et al. (2013) took advantage of intensive auroral observa-
tions by Cassini in January 2009 at radio, ultraviolet and infrared
wavelengths to study the aurora over a planetary rotation. This
exhaustive study, among other things, assessed the energy budget
of the aurora on Saturn and examined the details of how radio
beaming affects the detected SKR intensity relative to the observed
UV radiation. This paper addresses the ways in which SKR beaming
complicates the interpretation of an instantaneous radio measure-
ment of auroral activity. In fact, they estimate via simulations that
only a few percent of the SKR sources are visible at any instant in
time and that, similarly, only a few percent of the SKR power is
visible, instantaneously. Lamy et al. establish the relation of SKR
sources to auroral spots and model the observed spectrum as those
spots rotate under the observer, taking into account the beaming
properties of the SKR cyclotron maser instability mechanism. They
conclude that a rotational average is justified since it averages the
visibility of each of the radio sources as they rotate. They also
compute a rank correlation coefficient between the SKR and UV
power radiated that ranged from 0.74 to 0.78 with better correla-
tions being achieved when averaging over the time needed for
corotating radio sources to rotate so that the entire spectrum of
sources on a single field line are observed.

It is important to note that Saturn kilometric radiation exhibits
modulation periods in the range of 10.6–10.8 h that are likely
related to, but not directly indicative of the planetary rotation rate.
Desch and Kaiser (1981) originally reported a period of 10.66 h in
the SKR and this was taken to be Saturn’s rotation period. However,
Lecacheux et al. (1997) showed that the SKR period varied by of
order 1% on time scales of months and years, hence, could not be
the actual rotation period. Kurth et al. (2008) showed that there
were two modulation periods of the SKR and Gurnett et al.
(2009) showed that a period of about 10.8 h was associated with
radio emissions in the southern hemisphere and one of about
10.6 h was associated with northern SKR. Lamy (2011) provides a
concise overview of the variability of the northern and southern
periodicities. The intensifications studied in this paper generally
stand out from these diurnal variations, although the multiplicity
of periods adds to the complexity.

2. Saturn kilometric radiation observations during the spring
2013 campaign

The spring 2013 Saturn auroral campaign took place from early
April through late May 2013 and included in situ and remote
observations from Cassini instruments (Magnetometer (MAG))
(Dougherty et al., 2004); Magnetospheric Imaging Instrument
(MIMI) (Krimigis et al., 2004); Radio and Plasma Wave Science
(RPWS) (Gurnett et al., 2004), Visual and Infrared Mapping
Spectrometer (VIMS) (Brown et al., 2004); Ultraviolet Imaging
Spectrograph (UVIS) (Esposito et al., 2004); and Imaging Science
Subsystem (ISS) (Porco et al., 2004). HST Advanced Camera for
Surveys (ACS) observations, ground-based observations including
Keck and IRTF, solar wind modeling were all involved, as well.

Fig. 1 shows Cassini RPWS observations of radio emissions
above 4 kHz for an interval from 2 April to 22 May (days 092–
142) 2013, an interval covering the Saturn auroral campaign of
2013. The power flux of radio emissions scaled to a distance of 1
astronomical unit (AU) is shown according to the color bar on
the right as a function of frequency and time. Superposed on the
spectrogram is a white trace which is a 10-h sliding average inte-
grated power from 20 kHz to 1 MHz slid by 1 h increments. Each of
the two panels have a duration of 25 days, approximately the solar
rotation period as viewed at Saturn. By doing so, we have identified
a recurring pattern of intensifications of SKR reflecting what we
believe to be a pattern of compressions associated with corotating
interaction regions (CIRs) in a basic two-sector solar wind. Source
surface synoptic charts from the Wilcox Solar Observatory for
Carrington Rotation 2135 (starting on March 21, 2013) and
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Fig. 1. Saturn kilometric radiation observations over the spring 2013 Saturn auroral
campaign. The intensity of the radio emissions as a function of frequency in time is
coded according to the color bar on the right. The superposed white trace is a sliding
10-h integration of SKR power from 20 kHz to 1 MHz scaled to a distance of 20 RS.
Panel (a) shows observations from a 25-day interval beginning with April 2, 2013.
Panel (b) includes the 25-day interval beginning with April 27. Apparently
repeating intervals of enhanced SKR activity are identified as due to the likely
passage of CIRs associated with a two-sector solar wind. The two sets of arrows
labeled CIR 1 and CIR 2 are separated by about 28 days and represent the
approximate onset times of the intensifications on days 094 and 122 for CIR 1 and
days 112 and 140 for CIR 2. The departure from the expected 25-day period is
discussed in Section 2.
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neighboring rotations show a stable two-sector structure at the
Sun. The recurrence period of the identified features in Fig. 1 is
closer to 28 days than the expected 25. We note that similar vari-
ations from the expected period are reported by Jackman et al.
(2005) in their Fig. 3. Burlaga et al. (2003) discuss the Corotating
Merged Interaction Region (CMIR) zone between 5 and 25 AU
and give model results and also Voyager observations near 15 AU
that show a broad peak in the B/hBi spectrum at 26 days, where
hBi is the yearly average magnitude of B. A period of 28 days is well
within this broad peak.

The high pressure streams at the sector interfaces compress the
magnetosphere and cause intensifications of the SKR (Jackman
et al., 2005) often resulting in SKR LFEs (Badman et al., 2008). This
structure is also discussed by Hsu et al. (2016). There are additional
intensifications of SKR in Fig. 1 that may be associated with other
compressional structures in the solar wind not related to the CIRs
or due to internal dynamics in Saturn’s magnetosphere (Jackman
et al., 2009), an example of which was identified by Lamy et al.
(2013) on day 028 of 2009. We present the campaign here in three
sub-intervals and concentrate on the SKR measurements and
related HST images.
Fig. 2. SKR observations for the day 094–097 interval showing extensive auroral
activity beginning late on day 094 and continuing for most of the interval. The
white trace shows 1-h sliding averages of SKR power integrated from 20 kHz to
1 MHz. This auroral activity is thought to be initiated by the interaction of a
corotating interaction region (CIR 1 as indicated in Fig. 1) compressing the
magnetosphere. An auroral image captured by HST at the time of the arrow is given
in Fig. 3.
2.1. April 4–7, 2013

The initial interval included in the spring 2013 Saturn auroral
campaign includes only one visit on 5 April (day 095) 2013 for
HST imaging, hence, does not provide, on its own, the possibility
for studying the dynamics of Saturn’s aurora. However, it does pro-
vide observations during the passage of a corotating interaction
region (see Fig. 1). Fig. 2 shows Cassini RPWS observations of
SKR for the interval 4–7 April (days 094–097) 2013. The frequency
range of the spectrogram is 4 kHz to 2 MHz, designed to include
the full range of SKR emissions, including the LFEs that are indica-
tive of magnetospheric compressions. It should be noted that while
the primary emissions appearing in this spectrogram are SKR, there
are sometimes a series of narrowband emissions centered near
5 kHz and also in the range of 20–30 kHz that appear. These emis-
sions are not spectrally related to the SKR, however, Louarn et al.
(2007) suggest that they may be temporally related via magneto-
spheric dynamics in a sense similar to the relation of nKOM to
HOM intensifications at Jupiter (Louarn et al., 2000, 2001, 2014).
The narrowband emissions have been studied extensively by Ye
et al. (2009, 2010) and Wang et al. (2010).

Superposed on the spectrogram is a white trace that represents
the integrated SKR power flux as a function of time. Because of the
expanded time scale compared to Fig. 1, the integrated power flux
is computed by integrating from 20 kHz to 1 MHz using a sliding
1-h average every 10 min. No attempt is made to filter the narrow-
band emissions, but the relatively low amplitude and small band-
width limits the effect of them on the integrated power. Note that
the smaller averaging interval results in somewhat larger peaks
than those shown in Fig. 1. Because the detected power will fall
with the distance to the source, r, as r�2, the integrated power is
scaled to 20 RS. However, this correction assumes the source is at
the center of Saturn, hence, when Cassini is very close to Saturn,
this correction is suspect depending on the actual source position
and its distance from the spacecraft. It should be noted that Cassini
executed a close flyby (altitude 1400 km) of Titan at 21:44 on 5
April. As is often the case, Titan’s high density ionosphere can
occult some or all of the SKR sources, hence, a decrease in the
SKR amplitude near Titan closest approach is due to such an occul-
tation. The peak integrated power flux (1-h average) approaches
10�9 W m�2 late on 5 April (day 095), but is high over most of
the day. In fact, the power fluxes in this interval exceed the
1% occurrence level reported by Lamy et al. (2008). The SKR
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bandwidth expands to lower frequencies at �05:00 UT well before
the time of the Titan flyby.

One can ask exactly where in the interval covered by Fig. 2 the
solar wind compression interacts with the magnetosphere. In this
paper we have identified times labeled CIR n as the onset of an
interval of enhanced SKR activity. With no close-by solar wind
monitor, we cannot unambiguously answer this question. We
can, however, return to the early study by Desch (1982) in which
a good correlation between the solar wind pressure and SKR
intensity is shown to suggest that the solar wind compression
may be an extended event and not necessarily instantaneous.

As shown in Fig. 3, HST acquired an image of Saturn’s north pole
centered on 17:35:32 (with the one-way light travel time from
Saturn subtracted from the time recorded at HST), close to the time
when the SKR power is at its greatest. In this image, the dawnside
UV aurora is clearly intensified and has expanded poleward from
its usually narrow form to about 85� latitude, very similar to the
response of the aurora to solar wind compression events observed
by Prangé et al. (2004) in late 2000 and in 2004 during the Cassini
approach campaign (Clarke et al., 2005). Nichols et al. (2009) find
the mean equatorward edge of the northern auroral oval to occur
at a co-latitude of 16.3�, or at 73.7� latitude, not dissimilar to that
in Fig. 3. The nominal auroral oval, however is only 1–2� wide
(Badman et al., 2016). Note that the HST images included here
are as viewed from Earth, or approximately from the perspective
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Fig. 3. A UV image from the HST Advance Camera for Surveys showing the
poleward expansion and brightening of Saturn’s aurora obtained at the time
indicated by the arrow in Fig. 2. The upper panel is the image acquired by HST from
its position near Earth. The lower panel is a projection onto Saturn’s north pole with
latitudes and local times noted.
of the Sun. 2013 is some 4 years past equinox, so the north pole
is tilted toward the Sun (or Earth).
2.2. April 18–24, 2013

The second interval we discuss has significantly more intensive
and extensive auroral imaging from HST utilizing 6 HST orbits.
Fig. 4 gives a summary of the SKR observations similar to Fig. 2
in the range April 18–24 (days 108–114), again with the integrated
SKR power averaged over 1-h intervals. The early portion of the
interval is relatively quiet in the SKR frequency range, but activity
increases in the last two days, or so, of the interval. Again, the peak
integrated 1-h average power flux approaches 10�9 W m�2 near
07:20 UT on 22 April (day 112). These emissions are right-hand
polarized (not shown here) indicating extraordinary mode emis-
sion from the northern hemisphere. This peak is, again, attributed
to a compression associated with a CIR as indicated in Fig. 1. Notice
that the time since the proposed CIR compression in Fig. 2 is about
17 days, not an unreasonable time separation for the CIR assump-
tion and a two-sector structure to the solar wind (c.f. Jackman
et al., 2005).

Fig. 5 shows two of the HST images of the northern hemisphere
obtained during this portion of the campaign at times marked in
Fig. 4. Fig. 5a is from 21 April (day 111) at 13:47:42 UT and prior
to the compression event. The auroral oval is quite thin with some
dawnside brightening and a smaller region of brightening in the
post-dusk sector. Fig. 5b was acquired on 22 April (day 112) at
08:35:54 UT, very close to the peak in the SKR integrated power
shown in Fig. 4 and after the magnetosphere has been compressed.
At this time the dawnside oval is brighter and there is a clear
deviation from a simple, narrow oval just pre-noon. A much more
complete discussion of the HST observations is provided by Nichols
et al. (2014) and in situ observations obtained during this event are
discussed in detail by Badman et al. (2016).
2.3. May 16–23, 2013

The third interval in the campaign runs from 16–23 May (days
136–143) 2013 and includes 8 HST orbits. Fig. 6 summarizes the
SKR observations for the interval in the same format as Figs. 2
and 4. The strongest SKR in this interval occurs near the end of
May 20 (day 140) near 18:40 UT and again approaches
10�9 W m�2 and exceeds the 1% occurrence level reported by
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Fig. 4. SKR observations similar in format to Fig. 2. HST images for the times noted
by the arrows are given in Fig. 5.
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Lamy et al. (2008). The polarization is, again, right-hand, indicating
a northern hemisphere source. Note, however, that using the 10-h
averages used in Fig. 1, the peak power flux for this event is a bit
lower than the previous two events at about 4� 10�10 W m�2. This
intensification is also believed to be related to a CIR, coming
about 28 days after the CIR-related event in Fig. 4. In addition,
there are brief intensifications on 16 May (day 136) and 22 May
(day 142) at much lower peak power fluxes of approximately
1:5� 10�11 W m�2 and 9� 10�12 W m�2, respectively.
The HST image shown in Fig. 7 obtained just prior to the peak
SKR power on 20 May (day 140) was taken at 20:51:01 UT and
shows brightening slightly poleward of the also-visible dawnside
oval as well as a poleward feature in the late morning which might
be argued to be associated with the cusp (c.f. Bunce et al., 2005a;
Clarke et al., 2005; Gérard et al., 2005; Grodent et al., 2005).
Cassini’s UVIS obtained an image about two hours later at 22:54
UT shown in Fig. 8. Of course, the perspective of Cassini is radically
different than that of HST. At this time, Cassini is high over Saturn’s
north pole at a local time of about 3 h. Hence, the bright feature on
the right side of this image corresponds to the dawn brightening in
the HST image in Fig. 7. The UVIS vantage point of just about 5:5 RS

above the aurora provides significantly more detail. The pre-noon
poleward feature also appears in the UVIS image.
3. Comparison of SKR and UV auroral power

In this section we compare the integrated power flux in SKR to
the estimated input power to the UV aurora from HST images.

During the approach campaign in the first half of 2004, Kurth
et al. (2005) looked for a correlation between the power input to
the aurora, based on the intensity of the UV aurora and the inte-
grated SKR power flux. While they did find a positive correlation,
there were only two measurements of UV intensities that were
significantly stronger than the others available, hence, the correla-
tion was heavily based on those two measurements. The remaining
ones were clustered at relatively low intensities and showed no
clear correlation. Here, we attempt a similar correlation, using all
of the HST images during the spring 2013 campaign which fall into
the three intervals discussed above.

Fig. 9 superposes the time history of SKR integrated power flux
with measurements of the power input to the aurora based on the
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UV intensities. The SKR observations are 10-h averages slid by 1 h
and, again, are integrated from 20 kHz to 1 MHz, as was done in
Fig. 1 above. The UV power PUV, is the result of averaging over
the 44 min of observations on each of the HST orbits used for the
Saturn observations. The auroral intensity in kR is computed from
observed counts using the (Gustin et al., 2012) conversion values
for a color ratio of 1.1, and the total power is then computed by
summing the emission over the auroral region, and assuming a
mean H2 photon energy of 1:6� 10�18 J. This gives the total power
in the unabsorbed H2 emission over the range 700–1800 Å, exclud-
ing the H Lyman lines (which contribute a further 10%). The power
values given are the mean of that derived from the F125LP images
in each orbit. The two scales used in Fig. 9 were selected so as to
have similar dynamic ranges, but no attempt was made to fit the
data in any statistical manner. Nevertheless, the values of PUV

follow the trend in the SKR power flux quite well, providing some
hope of a reasonable correlation.

In Fig. 10 we plot PUV vs PSKR in a log–log plot. These values use
the 10-h averages for PSKR plotted in Fig. 9 for the time centered at
the time of the determination of PUV. We then do a linear fit to the
data with the function

PUV ¼ 10xPy
SKR ð1Þ
The fit parameters for this are x = 3.404 ± 0.224 and
y = 0.161 ± 0.020. Of course, the first factor is a constant = 2535.
The coefficient of determination for the fit R2 is 0.82, and
P < 0.0001. Further, we note the more satisfactory spread in power
across the dynamic range for this set of measurements than those
used in the Kurth et al. (2005) analysis. This fit did not use the point
represented by an ‘x’ in Fig. 10. This point came from a 10-h
averaging interval on day 140 starting at 12:49 which included
much of the periapsis interval in which the upper hybrid resonance
frequency, hence, the cutoff of the R–X mode rose well into the SKR
frequency range. This is also the radial distance range where the r�2

correction is subject to large errors. By including this point, the R2

parameter decreases to 0.59 although the fit parameters do not
change appreciably; x = 3.29 and y = 0.149.

We chose 10 h as an interval over which to average the power
flux in the SKR because previous studies (c.f., Kurth et al., 2005;
Lamy et al., 2013) have shown that beaming of the SKR limits
the visibility to a given observer at a given time. Averaging over
a Saturn rotation is believed to reduce the effects of beaming,
assuming the intensity of SKR emitted in all directions is constant.
This assumption is not likely to be valid, but it seems to be a better
assumption than that of assuming the observer is always in the
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beaming pattern of the radio emissions. However, to investigate
this further, we have repeated the experiment using 44-min
averages of SKR that match the acquisition times for the UV
images and the averaging interval for the UV power. The result is
shown in Fig. 11. In fact, the fit parameters are very similar to those
using the 10-h SKR averages with x = 3.362 ± 0.465 and
y = 0.157 ± 0.041 (the first factor being 2301). However, the distri-
bution of points along the fit is more scattered and the R2 is only
0.55. The poorer correlation is consistent with the findings of
Lamy et al. (2013) that it is important to average the SKR power
of a time suitable for all of the radio sources to rotate though the
RPWS radio beam. This result tends to increase our inclination to
use an SKR averaging interval close to a rotation period, but also
indicates that the longer average does not seem to affect the rela-
tionship between PUV and PSKR, appreciably. It should also be noted
that by combining the observations over the three intervals as
done here, we have introduced another variable – that of measure-
ments obtained in different locations. Since there are local time
and latitudinal variations in the observed intensities of SKR
(Lamy et al., 2008), these variations will decrease the correlation
between the observed SKR integrated power flux and the power
in the UV aurora.

4. Summary and conclusions

This paper presents observations of Saturn kilometric radiation
during the spring 2013 Saturn auroral campaign as a means of pro-
viding some measure of auroral activity over the campaign given
that such a campaign cannot support anything close to continuous
monitoring at UV, visual, or IR wavelengths. Given the known
influence of solar wind dynamics on both SKR intensity (Desch,
1982) and auroral activity at Saturn (e.g. Crary et al., 2005;
Clarke et al., 2005), the SKR integrated power is also a proxy for
solar wind activity. This is because the RPWS antenna system pro-
vides nearly 4 steradians of visibility to SKR wavelengths, meaning
spacecraft attitude does not preclude detection of the signal. (It is
important to say that the antenna geometry IS important for the
successful employment of radio direction-finding and polarization
studies of the SKR.) We have shown that there is a good correlation
between 10-h averages of SKR power flux and the power estimated
input to the aurora on the basis of the UV brightness, justifying the
SKR as a simple proxy for auroral activity through the campaign.
Certainly, as pointed out by Lamy et al. (2013), the instantaneous
SKR power flux is difficult to interpret given the highly anisotropic
and beaming properties of the emission and the complex, distrib-
uted set of radio sources present at any given time in Saturn’s polar
regions.

The SKR emissions give evidence for a recurrent pattern of solar
wind interaction with Saturn’s magnetosphere, suggesting a two-
sector structure and associated corotating interaction regions
influencing the level of auroral activity on Saturn. But there are
other SKR intensifications that may be due to internal processes.
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