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[1] In a previous work, we developed a model allowing a theoretical location of the
Io-controlled decameter radio sources (Io-A, Io-B, Io-C, and Io-D) in the central meridian
longitude-Io phase diagram. This model considers the cyclotron maser instability to be at
the origin of most auroral planetary radio emissions. We derive the efficiency of this
theoretical mechanism at the footprint of the Io flux tube during a complete revolution of
the satellite around Jupiter, and we show that some longitudes in the northern and southern
hemispheres favor the radio decameter emission and lead to a probability of higher
occurrence. In order to make the calculation easier, we suppose that electrons are
accelerated in the neighborhood of Io and follow an adiabatic motion along magnetic field
lines carried by the satellite. We also assume that the source of free energy needed by the
cyclotron maser instability to amplify the waves derives from a loss cone distribution
function built up by electrons which have disappeared in Jupiter’s ionosphere. We study
the effect of several parameters on the theoretical location of the sources in the central
meridian longitude-Io phase diagram, in particular the Jovicentric declination of the Earth
and the frequency of emission.

Citation: Galopeau, P. H. M., M. Y. Boudjada, and H. O. Rucker (2007), Evidence of Jovian active longitude: 2. A parametric study,

J. Geophys. Res., 112, A04211, doi:10.1029/2006JA011911.

1. Introduction

[2] Long-term ground observations of the Jovian deca-
meter radio emission (hereafter DAM) show that the occur-
rence probability of the radiation depends on two essential
parameters: the central meridian longitude (CML, System III)
which is linked to the rotating magnetic field and the orbital
phase of the satellite Io [Bigg, 1964]. The CML-Io phase
diagram, which displays the occurrence of the emission as a
function of the CML and the Io phase, reveals several zones
of enhanced occurrence probability which have been named
Io-controlled sources: Io-A, Io-B, Io-C, and Io-D [Carr et
al., 1983]. In the following we perform a parametric study
which extends the results of a recent paper [Galopeau et al.,
2004] (hereinafter referred to as paper 1), which showed
theoretical evidence of the existence of a Jovian active
longitude and the dependence of the source occurrence
areas on the Jovicentric declination of the Earth along with
the observation frequency conditions.

1.1. Jovian Active Longitude

[3] The originality of the theoretical approach we devel-
oped in paper 1 lies in the fact that, for the first time, we
explain why the so-called Io-controlled sources occur at
some specific longitudes, i.e., from 90� to 200� CML, and

from 210� to 270� CML. Within the framework of the
cyclotron maser instability, which is supposed to be the
mechanism at the origin of most nonthermal planetary radio
emissions, we showed in paper 1 that some longitudes in the
northern and southern Jovian hemispheres favor the radio
decameter emission and induce a higher occurrence proba-
bility. We also computed the efficiency of this theoretical
mechanism at the footprint of the Io flux tube during a
complete revolution of this satellite around Jupiter.

1.2. Latitudinal Beaming of Jovian
Decametric Emissions

[4] Ground-based studies of Jovian decametric (DAM)
radiations performed over the past fifty years reveal distinct
variations in the DAM morphology. These changes depend
on the declination of the Earth with respect to the Jovi-
graphic equatorial plane, which is usually called the Jovi-
centric declination of the Earth (hereafter DE) and ranges
between �3.3� and +3.3� over Jupiter’s 11.9-year solar
revolution period. Therefore both the System III central
meridian longitude and the relative occurrence probability
for decametric activity are observed to vary significantly as
DE changes over this interval [see Carr et al., 1983, and
references therein]. Several studies have estimated the
variation of the Jovian DAM activity versus the Jovicentric
declination. For the Io-controlled emissions, Io-A, Io-B and
Io-C, the main investigations are based on observations
recorded by three different radio telescopes. They are
founded on studies by Lecacheux [1974] for the Boulder
observations, Thieman et al. [1975] for the Florida station,
and Boudjada and Leblanc [1992] for the Nançay Deca-
metric Array. The so-called ‘‘DE effect’’ has generally been
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interpreted in terms of a latitudinal dependence of the
Jovian DAM radiation in angular width, in location, and
in intensity.

1.3. Observation Frequency Conditions

[5] It is well known that the observation conditions, on
ground, are modulated by the interference and ionosphere
conditions, in particular late in the afternoon and in the
evening (1700 UT to 2400 UT). Such observational con-
ditions were discussed by several authors [Genova et al.,
1989, and references therein] who showed how the statis-
tical occurrence is biased by the Earth’s diurnal or annual
rotation and by beats between these periods and the Jovian
DAM emissions. The combination of ground-based and
space observations allows us to cover a frequency range
extending below the ionospheric cutoff. However, the
CML-Io phase diagram of the Jovian decametric emissions
seems also to be different when it is simultaneously ob-
served from ground-based station and from space. Using the
Nançay Decametric Array station and the WAVES experi-
ment, Aubier et al. [2000] showed that, besides the iono-
spheric cutoff conditions, the receiver frequency range
detects a very selective part of the Jovian DAM emissions.
It appears that the area of the so-called Io-controlled
occurrence zones decreases when the observation frequency
increases. For example, the Io-controlled regions are clearly
seen at high frequency, around 30 MHz, and are nearly
absent at frequencies lower than 15 MHz [e.g., Aubier et al.,
2000, Figure 4].
[6] In the present paper, we investigate the location of the

active longitude range on the theoretical CML-Io phase
diagram, taking into consideration key parameters such as
the observation frequency, the half-angle of the emission
hollow cone, the lag of the active flux tube, and the
Jovicentric declination of the Earth. Figure 1 displays these
main parameters related to the radio emissions and the
corresponding hollow cone.

2. Theoretical Outlines

[7] Like other nonthermal planetary radio emissions, the
generation of the Jovian decametric radiation is attributed to
the cyclotron maser instability (CMI), the theory of which
was introduced by Wu and Lee [1979] (see the review by
Wu [1985]). This mechanism is a resonant coupling between
right-handed electromagnetic waves (relatively to the local
magnetic field) and an electron population forming a
magnetized plasma. The source of free energy needed by
the CMI is contained in a positive gradient in perpendicular
velocity v? of the electron distribution function f; that is,
@f/@v? must be positive in certain domains of the
momentum space [Le Quéau et al., 1984a, 1984b;
Ladreiter, 1991]. In our model, described in paper 1, we
suppose that the electrons responsible for the radiation are
accelerated in the neighborhood of Io’s wake and follow an
adiabatic motion along an active magnetic field line shifted
by an angle d relative to Io (see Figure 1). Some of these
electrons disappear by collision in Jupiter’s ionosphere; this
phenomenon leads to a loss cone distribution function
assumed to be the source of free energy needed by the CMI
to produce the radiation. The waves are assumed to be
emitted at the local gyrofrequency within a hollow cone of

half-angle q, the axis of which is parallel to the gradient of
the local magnetic field modulus rB. We also make the
significant assumption that, at Io, the electron distribution
function is Maxwellian. Finally we compute the maximum
growth rate of the waves produced by the CMI at all
longitudes around Jupiter. All the details of the calculation
are presented in paper 1.
[8] To sum up, the general dispersion equation for a right-

handed mode is

k2 � w2

c2
� m0e

2

4pm
w
ZZ

@f =@v?
w� kkvk � wc=g

v2? dv? dvk ¼ 0: ð1Þ

Here v? and vk are the components of the electron velocity
perpendicular and parallel relative to the ambient magnetic
field, k and w are the wave number and the frequency of the
wave, wc is the local gyrofrequency, g the Lorentz factor,
and m the electron mass. w is a complex parameter, the
imaginary part of which is the growth rate wi:

w ¼ wr þ iwi ; w 2 C ; wr; wi 2 R : ð2Þ

With the plasma frequency wp and the Dirac function d(), wi

can be derived from equation (1):
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w2
p
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with the condition

ZZZ
f vk; v?
� �

d3v ¼ 1 : ð4Þ

The growth rate is significant when the resonance condition
wr � kkvk � wc/g = 0 in the integral of equation (3) is

Figure 1. Schematic illustration of the parameters of our
model. The radiation is assumed to be emitted at the local
gyrofrequency along an active magnetic field line intersect-
ing Io’s wake with a lag d. The radio emission is beamed
into a hollow cone with half-angle q and axis parallel to
the direction of the gradient of the magnetic field modulus
rB.
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fulfilled. In the phase space (vk, v?), this condition can be
approximated by a circle, the radius of which is

X ¼ c
k2kc

2

w2
c

þ 2 1� wr

wc

� �" #1=2

ð5Þ

and the center of which is positioned at the point v? = 0,
vk = v0 = kkc

2/wc
2.

[9] The distribution function f(s, a, v), where a denotes
the pitch angle and v the velocity, at any position s upon a
magnetic field line carried away by Io and shifted in
longitude by an angle d, can be derived in the case of
downgoing electrons toward Jupiter:

fdown s;a; vð Þ ¼ m

2pkT

� 	3=2
e�mv2=2kT ; ð6Þ

here the pitch angle satisfies the condition p/2 � a � p for
the northern hemisphere or 0 � a � p/2 for the southern

hemisphere. We suppose that the electron distribution
function in the vicinity of Io’s wake is Maxwellian,
characterized by a temperature T. A part of the upgoing
electrons (toward Io), which have their mirror point in the
Jovian ionosphere, has disappeared building a loss cone
distribution function characterized by its open angle ac. Let
P (s, a) be the probability of collision in the ionosphere for
an upgoing electron as a function of the pitch angle a and
the current abscissa s. A precise expression of P (s, a) is
given in paper 1, and P (s, a) = 1 for 0 � a � ac (northern
hemisphere) or p � ac � a � p (southern hemisphere). In
the end, the distribution function for upgoing electrons is

fup s;a; vð Þ ¼ 1�P s;að Þ½ � m

2pkT

� 	3=2 e�mv2=2kT

cos2
ac

2

ð7Þ

with ac � a � p/2 (north) or p/2 � a � p � ac (south).
Everywhere else fup (s, a, v) = 0.
[10] From equation (3), the maximum growth rate wi of

the CMI can be derived as an integration along the reso-
nance circle (v0, X). At a given frequency of emission f =
w/2p ’ wc/2p, we numerically determine the position of the
resonance circle (v0, X) for which the growth rate wi is
positive and maximum. This calculation is done for each
position of the active magnetic field line along which the
radio emission is assumed to occur. In Figure 2, the
maximum growth rate (actually a dimensionless normalized
growth rate wi wc kT/wp0

2 mc2, where wp0 is the plasma
frequency at Io) is plotted as a function of the Jovian
longitude of this active magnetic field line. Several frequen-
cies have been chosen: 16, 18, 20, and 22 MHz for both
hemispheres, and also 24 MHz for the northern hemisphere.
The maximum values of wi, implying a maximum efficiency
for the CMI with regard to the DAM radiation, are found to
be around 130� CML and 200� CML for the northern and
southern hemispheres, respectively.

3. CML-Io Phase Diagram

[11] In a sense, the variation of the growth rate allows us
to understand the efficiency of CMI as a function of the
longitude of the active field line. Our model developed in
paper 1 is founded on the hypothesis that the occurrence
probability of the radiation is directly linked to the value of
the growth rate wi. In this way, we define a zone of ‘‘active
longitude’’ by the arbitrary criterion: wi � 0.97 max(wi).
This active zone is displayed for each frequency in Figure 2.
The choice of the factor 0.97 leads to a good extent of these
zones in longitude.
[12] In paper 1 we supposed that the radiation occurred in

a hollow cone, the axis of which was aligned with the
direction of the local magnetic field. In the present work we
assume that the axis of this hollow cone is parallel to the
gradient of the magnetic field modulus rB, and we define q
as the half-angle of the emission cone (measured from rB;
see Figure 1). This choice is justified by the fact that the
propagation of a wave, with frequency f, in the source
medium is determined by the gradient of fX, cutoff frequency
of the X mode. Since the value of fX is very near the local
gyrofrequency, the waves amplified by the CMI emerge
from a direction set by that of rB. As the vectors B and rB

Figure 2. Dimensionless normalized growth rate of the
cyclotron maser instability versus Jovian longitude
(System III), calculated for both hemispheres for five
frequencies: 16, 18, 20, 22, and 24 MHz. The growth rate
wi is normalized to wp0

2 mc2/wc kT, where wp0
2 and T are

the plasma frequency and the temperature of the initial
electron distribution function at Io and wc is the local
gyrofrequency. The thick parts of the curves define an
active longitude range and correspond to a growth rate
greater than 97% of the maximum rate.
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are nearly aligned, the value of the angle q is very close to
that calculated in paper 1. Because of the propagation of the
waves, q � 90�, two conditions are required for the radio
emission to be observed from a given direction: (1) The
active magnetic field line must cross the CMI active domain
linked to Jupiter, and, at the same time, (2) the observer
must be on the hollow cone associated with the beaming of
the radiation. These two requirements are delimited by four
segments (labeled A, B, C, D) in Figure 3, which displays
the contours of the angle between the direction of the
observer (supposed to be located at the Earth) and the
gradient of the local magnetic field. The x and y axes
correspond to the Jovicentric longitude of the Earth and
of the active field line, respectively. The grey area repre-
sents the domain of active longitude, carried away by
Jupiter, and deduced from the curves in Figure 2.

[13] In Figure 4, the four segments of high emission
probability (A, B, C, D) are displayed in a usual CML-Io
phase diagram in order to compare these theoretical areas
with those whose occurrence is observed and is associated
to the Io-controlled DAM emission (Io-A, Io-B, Io-C and
Io-D). In our model, on the one hand, no refraction effect
has been included; on the other hand, the northern sources
Io-A and Io-B and southern sources Io-C and Io-D are
considered to be right-hand and left-hand polarized, respec-
tively. We do not take into consideration the double polar-
ization sense observed for the Io-C source [see Carr et al.,
1983], a more complex model would be needed.

4. Parametric Study

[14] We analyze the variation of the source occurrence
region for different values of the following parameters: the
lead angle d (0�, 20�, 40�), the half-angle q of the hollow
cone (100�, 105�, 110�), the emission frequency f (20, 22,
24 MHz), and the Jovicentric declination of the Earth DE

(�3�, 0�, +3�). Figure 5 displays the different CML-Io
phase diagrams obtained for different sets of values given
for (d, q, f, DE).

4.1. Lead Angle d
[15] The change of d from 0� to 40� corresponds to an

equal decrease of all sources in the Io phase while their
longitudes remain unchanged. For instance the Io phase of
source A decreases from 200� to 240� when the lead angle
changes from 0� to 20�, respectively. In this case, one can
note that the drifts in Io phase and lead angle are equal.

4.2. Declination of the Earth DE

[16] The source regions are found to have two motions,
one in Io phases and the other in longitudes. The pairs Io-A
and Io-B and Io-C and Io-D shows differing motions when
the Jovicentric declination of the Earth varies from �3� to
+3�. For the first pair, longitudes of both sources are quasi-
constant, but their Io phase increases and decreases for Io-A

Figure 3. Contours of the angle between the gradient of
the local magnetic field and the direction of the observer
(located at the Earth) for a radiation at 22 MHz. An active
longitude range is deduced from the curves in Figure 2 and
are displayed in gray. The thick segments A, B, C, and D
correspond to the intersection of an emission cone (with
half-angle q = 105�) with the active longitude range. These
segments are assumed to define the emissions with the
highest occurrence probability.

Figure 4. Curves of high occurrence probability versus
central meridian longitude and the Io phase derived from
Figure 3. Here the frequency is 22 MHz, the half-angle of
the emission cone q is 105�, the lead angle d is 20�, and the
declination of the Earth DE is 0�.
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and Io-B, respectively. For the second pair, the main motion
is the augmenting and diminishing of the Io phase of Io-D
and Io-C sources. This means that the opening angle
associated with the hollow cone of the Io-A and Io-B and
Io-C and Io-D pairs increases and decreases, respectively,
when the declination of the Earth changes from �3� to +3�.

4.3. Half-Angle q
[17] The half-angle q is considered to vary from 100� to

110� for fixed values of the other parameters (f = 22 MHz,
d = 20�, DE = 0�). The parameter playing the most decisive
role in the location of the sources is q: the northern and
southern hemisphere sources Io-A and Io-B and Io-C and
Io-D are found to converge toward the central point of the
CML-Io phase diagram when q tends toward 110�.

4.4. Emission Frequency f

[18] As can be seen in Figure 2, the active longitude range
is wider at low frequencies. As a consequence, the
corresponding zones of high occurrence in the CML-Io
phase diagram spread over a larger longitude range (e.g.,
20 MHz in Figure 5). At 24 MHz the sources Io-C and Io-D
have disappeared because they are assumed to emanate
from the southern hemisphere where such a high frequency
is rarely observed.

5. Discussion

[19] In the framework of the CMI theory, it is possible to
give evidence of the existence of an active longitude,
rotating with Jupiter, and favoring the radio decameter
emissions. From the model developed by Galopeau et al.
[2004], we have investigated the role of several parameters
on the CML-Io phase diagram. In the following, we
compare our main theoretical results with the conclusions
deduced from other models and observations. Particular
attention is given to the model assumptions, the DE effect,
and to the occurrence area dependence on the lead angle and
the frequency.

5.1. Comparison With Other Theoretical Models

[20] In our study, the location of the active longitude
(displayed in Figure 2) is mainly governed by the variation
of rB at the footprint of the active magnetic field line (see
Figure 1), whereas the electron distribution function is
supposed to be constant at Io’s orbit. Another model,
proposed by Zaitsev et al. [2003, 2005], regards the origin
of the active longitudes as caused by a change of the
efficiency of the particle acceleration in Io’s ionosphere
and an electron scattering in the Io plasma torus. An
interesting solution might lie in a combination of both
models.
[21] Some of these parameters were studied in depth by

Imai et al. [2002, and references therein] who proposed a
model explaining the production of modulation lanes in
Jupiter’s dynamic spectra. Some effects are similar to the

observations: it is notably the case for DE and f. However, it
is difficult to fit the four observed sources Io-A, Io-B, Io-C
and Io-D simultaneously, especially Io-C and Io-D for
which agreement is difficult in longitude. Moreover, our
model allows only a right-hand polarization for the northern
sources and a left-hand polarization for the southern ones.

5.2. Jovicentric Declination of the Earth

[22] Several studies investigated the variation of the
DAM occurrence versus the DE parameter [Gulkis and
Carr, 1966; Carr et al., 1970; Conseil, 1970; Lecacheux,
1974; Thieman et al., 1975; Barrow et al., 1982; Boudjada
and Leblanc, 1992]. From our analysis, one can calculate
the variation of the modelled source regions in the case of
the Io-A, Io-B, and Io-C sources. It is possible to estimate
for each source how the related curve (represented by two or
three points) changes as a function of DE. In the case of the
Io-A curve, we consider three points: the beginning, the
middle, and the end. For each point, we calculate the shift in
CML and Io phase for the three values of the declination.
All sources are found to have similar motions in Io phase;
that is, the slope is usually negative when DE increases.
However, the Io-A source, as opposed to Io-B and Io-C, has
a positive slope when DE varies from �3.0� to +3.0�. Two
main results can be deduced from the DE effect. First, the
Io-B source region is shifted to lower values in the CML
and Io phase. This change means that when DE is about
+3.0�, this source is observed earlier and the occurrence
area is larger. The Jovian northern hemisphere, from which
Io-B source is emitted, is inclined toward the direction of
the Earth, and in this case the probability of Io-B occurrence
is increased. The second result concerns the Io-A and the
Io-C sources which are found to overlap when the declina-
tion attains high values and separate at low values. This
action can be interpreted as the effect of the beams, coming
from different hemispheres. Thus two separate sources are
observed when DE � �3.0�, the Io-A and the Io-C sources
(with left-hand circular polarization) that come from north-
ern and southern hemispheres, respectively. Both Io-A and
Io-C sources (with right-hand circular polarization) overlap
for DE � +3.0�.

5.3. Hollow Cone and Lead Angle

[23] As mentioned above, the observed frequency corre-
sponds to the local gyrofrequency related to the magnetic
field of the planet. In an early study, Genova and Aubier
[1985] compared the maximum observed frequency at the
footprint of the Io flux tube (IFT) with the gyrofrequency
given by the magnetic field model by Acuña and Ness
[1976], which was deduced from the Pioneer magnetic
measurements. The authors showed, for the first time, that
the observed high-frequency limit was in disagreement with
the value of the gyrofrequency. Moreover, the Io-controlled
source field lines in the northern hemisphere needed to be
shifted in longitude from the IFT by a lead angle estimated

Figure 5. Curves of high occurrence probability versus central meridian longitude and Io phase computed for several
values of the lead angle d (0�, 20�, and 40�), the half-angle of the emission hollow cone q (100�, 105�, and 110�), the
observation frequency f (20, 22, and 24 MHz), and the Jovicentric declination of the Earth DE (�3�, 0�, and 3�). The central
plot corresponds to a specific set of parameters (d = 20�, q = 105�, f = 22 MHz, and DE = 0�); only the value of one
parameter is changed in the other plots.
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to �40� at the surface of Jupiter, or else by up to 70� at Io’s
equatorial orbit, so that the high-frequency limit fits the
gyrofrequency. In our study, we introduce the lead angle d
with the aim of investigating the source movement in the
CML-Io phase diagram. We found that all Io-controlled
sources have a decrease of their Io phase while their
longitudes remain unchanged when the lead angle varies
from 0� to 40�. This result is in concordance with those by
Genova and Aubier [1985] for emissions radiated from the
northern hemisphere in particular. One clearly sees in
Figure 5 that the Io-A and the Io-B sources are in their
correct locations when the lead angle is about 40�. Con-
versely, the emissions from the southern hemisphere, i.e.,
the Io-C and the Io-D sources, are in their correct positions
(i.e., in CML-Io phase diagram) when only the lead angle is
equal to zero. This result is also in agreement with those by
Genova and Aubier [1985]. The concordance between the
theoretical model and the Voyager observations validates
the geometrical model which considers that Io-A and Io-C
(Io-B and Io-D) belong to the east (west) edge of two
hollow cones radiating from the northern and southern
Jovian hemispheres.

5.4. Frequency Dependence of the
Jovian DAM Occurrence

[24] The regular ground-based monitoring of the Jovian
decametric emissions has allowed us to study the DAM
occurrence at fixed frequencies and also at large frequency
bandwidth [Genova et al., 1989]. This occurrence is found
to depend on the radio telescope sensitivity, the daily time
coverage, the ionospheric cutoff, and the spectral time-
frequency resolutions of the receiver. Thus the Voyager/
PRA observations [Warwick et al., 1977] permitted essen-
tially avoiding the limited daily time coverage and iono-
spheric conditions. Space observations collected few
months before and after each Voyager encounter with
Jupiter allowed obtaining a synoptic view of the average
statistical properties of the Jovian low-frequency radio
emissions [Alexander et al., 1981; Barrow, 1981; Aubier
and Genova, 1985; Genova and Aubier, 1985, 1987]. From
these studies, it is obvious that the area occurrence of the Io-
controlled sources depends on the frequency. In Figure 3 of
Aubier and Genova [1985] one can see that the emissions
occur at all CML and Io phases, in particular for frequencies
lower than 15 MHz where no distinction can be made
between Io-controlled and non Io-controlled emissions.
However, only very selective occurrence areas appear when
the frequency increases from 15 MHz to more than 30 MHz.
Such observations confirm our results concerning the var-
iation of area occurrence versus the frequency. One should
point out however that Galileo plasma wave data indicate that
Io-controlled emissions can be distinguished in Io phase and
CML at frequencies less than 15 MHz [Kurth et al., 2000;
Hospodarsky et al., 2001;Menietti et al., 1998]. According to
our model the Io-controlled emissions associated to the
southern hemisphere (i.e., Io-C and Io-D) disappear at
frequencies higher than 24 MHz. The space observations
did not provide a statistical study of the occurrence area
against the polarization type of the emissions. However,
ground-based observations, such as those performed at the
Nançay Decametric Array [Lecacheux, 2000], measure the
full Stokes parameters. Boudjada and Genova [1991]

reported a statistical study of the left-hand polarized emis-
sions considered as coming from the southern hemisphere.
Those authors analyzed the spectral features and the occur-
rence of left-hand polarization events recorded for more than
three years. According to this study, the maximum observed
frequency of the Io-controlled emissions is not higher than
25 MHz. This upper frequency limit seems to be similar to
those deduced from the modelled diagram.

6. Conclusion

[25] We proceed to a parametric study of the zones of
high occurrence probability in the CML-Io phase diagram
derived from the theoretical approach proposed by
Galopeau et al. [2004], which gave evidence of the exis-
tence of a Jovian active longitude range favoring the
decametric radio emission. For the present study, we prin-
cipally consider four parameters that could be regarded as
key factors: the lead angle of the active magnetic field line,
the declination of the Earth, the half-angle of the emission
cone, and the frequency of the radiation. The behavior of
the theoretical CML-Io phase diagram, when those parame-
ters vary, is fairly in agreementwith the observed diagrams. In
particular, we note that when the lead angle is equal to 40�
(0�), the Io-A and Io-B (Io-C and Io-D) sources are localized
in their correct occurrence regions as observed during the
Voyager encounters of Jupiter. Also the absence of left-hand
polarized emission at a frequency higher than 24 MHz is also
predicted by this model, since those emissions are expected to
emanate from the southern hemisphere. However, despite the
agreement between the model and the observations, an
important point must be mentioned. The model is not able
to simultaneously fit the correct occurrence areas of the four
Io-controlled sources at the same time. One needs to change a
specific parameter to place the source to its observed position
correctly, which is not satisfactory. This deficiency of the
model seems to indicate that the active longitude (mainly
linked to the magnetic field of Jupiter) is not the only factor
determining the occurrence probability. The electron flux
coming from Io could be another: the electron density and
energy might depend on the longitude of the satellite, as
proposed by Zaitsev et al. [2003]. A future study could be
based on different distribution functions that change with the
longitude of Io.

[26] Acknowledgments. Amitava Bhattacharjee thanks Michael
Kaiser and John Menietti for their assistance in evaluating this paper.
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Lecacheux, A. (2000), The Nançay Decameter Array: A useful step towards
giant, new generation radio telescopes for long wavelength radio astron-
omy, in Radio Astronomy at Long Wavelengths, Geophys. Monogr. Ser.,
vol. 119, edited by R. G. Stone et al., pp. 321–328, AGU, Washington,
D. C.
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