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Abstract. We present the results of Auroral Kilo-

metric Radiation (AKR) measurements near the plas-

mapause on the ERG (Arase) satellite. The apogee of 

the satellite's orbit is located near the ecliptic plane, at 

latitudes ±30°. According to the generally accepted 

point of view, AKR observation is impossible in this 

region since it is shielded by the plasmasphere. Simul-

taneous measurements of AKR and local plasma density 

made it possible to determine that AKR in near-

equatorial regions occur in plasma channels — density 

inhomogeneities elongated along magnetic field lines. 

AKR from sources located in the auroral magnetosphere 

is transferred by these channels to the equatorial region. 

This work analyzes the conditions for the capture and 

propagation of AKR in low plasma density channels. In 

the geometrical optics approximation, we have simulat-

ed the conditions for the radiation capture and propaga-

tion. The calculation results show that the proposed 

scheme for AKR capture into plasma channels can ex-

plain the measurement results — the radiation transfer 

from the auroral region to the near-equatorial region. 

Keywords: auroral kilometric radiation, radiation 

capture into the channel, plasma inhomogeneities, artifi-

cial Earth satellite, space experiment, upper hybrid reso-

nance frequency. 

 

 

 

INTRODUCTION 

The paper analyzes propagation of auroral kilo-

metric radiation (AKR) in an inhomogeneous plasma at 

the outer boundary of the plasmasphere. AKR, first rec-

orded by the Electron-2 satellite [Benediktov et al., 

1965], represents the most intense natural radiation of 

Earth's magnetosphere. Subsequent measurements car-

ried out on various spacecraft made it possible to deter-

mine the basic features and characteristics of AKR, as 

well as the conditions for its generation [Wu, Lee, 1979; 

Gurnett, 1974; Hanasz et al., 2003; Kurth et al., 1975; 

Xiao et al., 2022; Zhao et al., 2019; Mogilevsky et al., 

2007; Chernyshov et al., 2022a; Chugunin et al., 2020; 

Baumjohann, Treumann, 2022]. AKR arises from the 

development of cyclotron maser instability in auroral 

regions of the magnetosphere in cavities with low plas-

ma density [Wu, Lee, 1979], where the following condi-

tion holds  

pe Be ,f f  (1) 

where fpe and fBe are the electron plasma frequency and 

gyrofrequency respectively. 

According to the theoretical model of AKR genera-

tion [Wu, Lee, 1979], the major portion of the radiation 

is a right-handed polarized extraordinary mode, which is 

generated near the local electron gyrofrequency. In the 

source, in plasma without boundaries, the main part of 

the radiation energy flux is directed across the magnetic 

field, but walls of the cavity make up a waveguide that 

determines the AKR distribution along the magnetic 

field [Louarn, Le Quéau, 1996; Burinskaya, Rosh, 

2007]. Walls of the waveguide can also be the bounda-

ries of the flux of superthermal electrons producing ra-

diation energy [Burinskaya, Rosh, 2007]. 

From ISEE-1 satellite measurements it was first 

found that AKR can propagate through plasma channels 

[Calvert, 1982] outside the radiation generation region. 

Mogilevsky et al. [2022], using ERG satellite (Arase) 

data, have shown that plasma inhomogeneities elongat-

ed along the magnetic field can contribute to the AKR 

capture into the plasma channel, which causes the radia-

tion spectrum to transform during its propagation in this 

channel. Yet, it is still unclear under what physical con-

ditions in near-Earth space AKR is captured into plasma 

channels and propagates in them. 

According to the generally accepted point of view 

[Wu, Lee, 1979], AKR sources are located at heights 3–

10 thousand km in the auroral region, and the radiation 

cone centered on the magnetic field direction in the ra-

diation region has a size ±(25°–35°) [Mogilevsky et al., 

2007]. An extraordinary right-handed polarized elec-
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tromagnetic wave propagates from Earth and is reflected 

from the plasmapause. Thus, AKR from sources in the 

Northern Hemisphere cannot be recorded in the South-

ern Hemisphere, and vice versa. Nonetheless, in some 

cases, AKR from sources located in one hemisphere can 

be observed in the other hemisphere [Chernyshov et al., 

2022b; Kolpak et al., 2021]. To explain this phenome-

non, a theory has been developed (see, e.g., [Wu, 1985]) 

according to which not only the RX mode is generated 

in the AKR source, but also the Z mode whose intensity 

is much lower and therefore can hardly be seen near the 

source. However, the Z mode passes through the plas-

masphere to the opposite hemisphere, where it can be 

detected. 

We use AKR data obtained by the Japanese ERG 

(Exploration of energization and Radiation in Geospace) 

satellite in the near-equatorial region of Earth's magneto-

sphere on L-shells ~4–6. The satellite's orbit has an apo-

gee of 32000 km and a perigee of 400 km; the orbital 

inclination is 31°, the orbital period is 570 min [Miyoshi 

et al., 2018a, b]. Plasma and electromagnetic field pa-

rameters are measured using a complex of scientific 

equipment including receivers in various frequency rang-

es, as well as detectors of particles and plasma parameters 

in a wide range of energies [Nagai et al., 2018]. This 

work relies on measurements of the electric field compo-

nents with HFA (High-Frequency Analyzer) included in 

PWE [Kumamoto et al., 2018; Kasahara et al., 2018]. 

HFA is designed to measure the electric field and plasma 

waves in a frequency range from 2 kHz to 10 MHz. 

In this paper, we discuss the possibility of AKR 

transfer between the hemispheres as a result of radia-

tion capture into the channels formed near the plasma-

pause by plasma inhomogeneities elongated along the 

magnetic field. We analyze the conditions for the radi-

ation capture into plasma channels and its propagation 

in these channels from one hemisphere to another, us-

ing results of ERG (Arase) satellite measurements and 

modeling in the geometrical optics approximation. 

 

MEASUREMENT RESULTS 

For the analysis, we have chosen two measurement 

intervals in March 2019 and December 2018. The top 

panel of Figure 1 displays a dynamic spectrogram con-

structed from measurements of the strength of the elec-

tromagnetic field electric component perpendicular to the 

axis of the satellite rotation. The rotation axis is sunward. 

The bottom panel presents a spectrogram of the parame-

ter P (P[–1...+1]), which can conditionally be called 

polarization. This parameter is described in [Kumamoto 

et al., 2018; Mogilevsky et al., 2022]. The ERG (Arase) 

satellite rotates around the direction to the Sun with an 

orbital period of 8 s. The P parameter is the projection of 

wave polarization onto a plane perpendicular to the satel-

lite's rotation axis. When observing radiation from 

sources in the auroral region in the nightside magneto-

sphere, this parameter fits the classical definition of po-

larization, i.e. the direction of electric vector rotation in 

the electromagnetic wave field. In the case of observation 

of sources from the daytime magnetosphere, this parame-

ter acquires the opposite sign. In the dawn and dusk sec-

tors of the magnetosphere, P vanishes (which corre-

sponds to linear polarization or its absence) even for 

waves with circular polarization due to the coincidence of 

the plane of polarization with the plane perpendicular to 

the direction to the Sun. 

The underline presents the satellite's orbital 

parameters along the orbit: UT — universal time; 

MLT — magnetic local time; MLAT — geomagnetic 

latitude; R — distance to the satellite in Earth radii; 

zsm is the z coordinate in the SM (Solar-Magnetic) 

coordinate system. 

There is a narrowband signal in the low-frequency 

part of the spectrogram, which varies from 100 to 200 

kHz. These are variations in the electric-field compo-

nent at the upper hybrid resonance frequency 

 
1/2

2 2

вгр pe Be ,f f f   (2) 

where fpe is the local electron plasma frequency: 

 
1/2

2

pe e4 /f e N m  (in the SGS system); e is the elec-

tron charge; N is the plasma density; me is the electron 

mass; fBe is the local electron gyrofrequency: 

Be e/ ;f eB m c  B is magnetic induction; c is the velocity 

of light. 

The electron gyrofrequency fBe in this region varies 

from a few kilohertz to 10 kHz, and so we can assume 

with good accuracy that the upper hybrid resonance 

frequency fuhr depends mainly on plasma density. The 

spectrogram in the top panel of Figure 1 demonstrates 

that in regions with low plasma density (with a decrease 

in fuhr) there is AKR whose intensity decreases outside 

these regions (for example, at 17:02 UT). The depend-

ence of the radiation intensity on the depth of the densi-

ty dip is clearly seen at low frequencies (f<200–250 

kHz). At higher frequencies, radiation seeps out of the 

channel boundaries. The measurements were carried out 

in the evening local time. In this orbital period, the sat-

ellite, approaching Earth, moved from the dusk sector to 

the nightside magnetosphere — MLT varies from 18.7 

to 19.2 hrs. In this region of the magnetosphere, P is not 

accurate since the plane in which the satellite's antennas 

rotate is almost perpendicular to the plane of AKR po-

larization. Nevertheless, the bottom panel of Figure 1 

shows an increase in the P spectral intensity, which 

suggests that the processing results are sufficiently reli-

able. From this we can deduce that the source of the 

recorded AKR was in the Southern Hemisphere [Kolpak 

et al., 2021], while the satellite itself was in the North-

ern Hemisphere (z>0). 

At the beginning of the interval of interest, the plas-

ma density was ~100 cm
–3

, and by the end of the inter-

val it rose to ~400 cm
–3

. Such density variations indicate 

that the measurements were made at the outer boundary 

of the plasmapause as the satellite approached Earth. In 

the interval considered  

вгр2 вгр1/ 0.6 0.8,f f     

where вгр2, 1f  are the upper hybrid resonance frequencies 

inside and outside the channel. This corresponds to 

 1 2 1/ 0.36 0.64,N N N     
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where N1 is the background plasma density; N2 is the 

density of plasma inside the channel. Thus, at a relative 

channel depth 0.36–0.64, radiation is captured at least at 

frequencies below 250 kHz. 

Figure 2 shows that the AKR spectrum inside a channel 

with low plasma density (solid line) is characterized by a 

rapid intensity increase at low frequencies and a relatively 

slow decrease at high frequencies, unlike the AKR spec-

trum in a homogeneous plasma (dashed line). 

 

Figure 1. AKR in the region with channels with low plasma density from 16:57 to 17:10 UT on March 7, 2019 (results of 

HFA/PWE data processing): the top panel is a dynamic spectrogram of the strength of the electromagnetic field electric compo-

nent in the frequency range 50–800 kHz; the bottom panel is a spectrogram of the polarization parameter P 

 

 

Figure 2. "Triangular" (solid line) and "flat" (dashed line) spectra of AKR detected at 16:56:05 UT on March 07, 2019 and at 

19:44:51 UT on November 14, 2018 respectively 
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With an increase in frequency from ~170 to ~225 

kHz (by 55 kHz), the intensity of the spectral compo-

nents increases by two orders of magnitude; and with a 

further increase in frequency from ~225 kHz to ~450 

kHz (by 225 kHz), it decreases by two orders of magni-

tude. This spectrum shape is peculiar to the AKR prop-

agating in plasma channels [Mogilevsky et al., 2022]. 

An abrupt increase in the radiation intensity in the re-

gion of 100 kHz corresponds to oscillations at the upper 

hybrid resonance frequency. 

Another example of AKR captured in plasma chan-

nels is given in Figure 3. Measurements were performed 

on December 19, 2018 from 09:15:00 to 11:00:00 UT. 

The satellite was in the dusk sector of the Southern 

Hemisphere (z<0) and moved toward the nightside 

magnetosphere (MLT=17.3–18.2) in a direction away 

from Earth. 

The top panel of Figure 3 shows a dynamic spectro-

gram of the strength of the electromagnetic field electric 

component in the frequency range 50–800 kHz. A nar-

rowband signal in the frequency range of 75 to 175 kHz 

is electric field oscillations at the upper hybrid reso-

nance frequency. As in Figure 2, measurements of the 

upper hybrid resonance frequency result from plasma 

density measurements, so in the first approximation we 

can assume that fgr~fpe. This means that the plasma den-

sity varies from 100 to 400 cm
–3

 over the time interval 

considered. The satellite might have crossed the plas-

mapause beyond the given time interval, but near it, at 

~9 UT. Thus, the measurements were carried out at the 

outer boundary of the plasmasphere, which is also indi-

cated by a gradual plasma density decrease with dis-

tance. At the beginning of the time interval, at 09:15–

09:50 UT, the depth of density modulation is greater: 

M=Δ/NN~0.67, and by the end of the interval it de-

creases to M~0.15–0.25. Transverse sizes of density 

dips also vary: at the beginning of the interval, the char-

acteristic size of one lacuna is several hundred kilome-

ters, and by the end of the interval it decreases to several 

tens of kilometers. The plasma density inside and out-

side the channel was calculated from the fuhr measure-

ments. At 10:24:51 UT, when the satellite was inside 

the channel, the plasma density was N2≈157 cm
–3

. Out-

side the channel, N1≈164 cm
–3

 behind the left wall and 

N1≈161 cm
–3

 behind the right wall. 

The bottom panel of Figure 3 presents the P parame-

ter spectrogram. Since the measurements were first 

made near the local evening time, i.e. the measured field 

component was almost perpendicular to the radiation 

polarization plane, P is zero. As the satellite moves to-

ward the nightside magnetosphere, the P parameter 

changes and at 10:20 UT acquires a stable negative value, 

which indicates that the AKR source is located in the 

Northern Hemisphere. It is interesting to note that at 

~10:50 UT there is radiation from another AKR source. 

 

Figure 3. AKR in the region with channels with low plasma density on December 19, 2018 (the results are presented as in 

Figure 1) 
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This is clearly seen both in the dynamic spectrogram 

and in the P parameter spectrogram: the second source 

is higher-frequency (~300–500 kHz) and has a positive 

P parameter, which suggests that it is located in the 

Southern Hemisphere.  

The radiation spectrum from the two sources (De-

cember 19, 2018 at 10:53:31 UT) is a superposition of 

two triangular spectra (Figure 4). The top panel plots the 

frequency dependence of the radiation intensity. The 

sharp peak on the left corresponds to the upper hybrid 

resonance frequency. The AKR captured into the chan-

nel, in this case, has a spectrum with two humps. The 

bottom panel plots the P parameter of this radiation. In 

the frequency range 170–320 kHz, the P parameter is 

negative, and at 320–510 kHz it is positive. Hence it fol-

lows that radiation from two sources located in different 

hemispheres is observed in one channel. 

From the results of ERG (Arase) electromagnetic 

field measurement processing we can deduce that there 

is an AKR captured into plasma channels, or lacunae, 

— regions with low plasma density. It follows from the 

sign of the parameter P that the AKR in the equatorial 

region can be generated by sources located in both the 

Northern and Southern hemispheres. It is logical to as-

sume that the observed plasma inhomogeneities are 

elongated along the magnetic field at the outer boundary 

of the plasmapause and comprise channels. Dimensions 

of these channels across the magnetic field are much larger 

than the AKR wavelength, which makes it possible to sim-

ulate the capture of radiation into the channel and propaga-

tion in it in the geometrical optics approximation. 

 

DISCUSSION OF MEASUREMENT 

RESULTS AND MODELING  

OF CONDITIONS FOR AKR  

CAPTURE AND PROPAGATION 

Calculations have been performed to assess the con-

ditions for radiation capture into a channel and propaga-

tion in it. We used the following simplifications: 

 it is believed that the walls of the channels are 

sharp, i.e. the density changes abruptly from N1 to N2; 

 it is thought that the walls of the channel are 

parallel, i.e. the channel does not expand along the 

magnetic field and has the same dimensions along its 

entire length; 

 a two-dimensional problem is considered without 

taking into account the effects caused by different chan-

nel cross-sections; 

 

Figure 4. Spectrum of AKR from two sources located in different hemispheres: the top panel is the frequency depen d-

ence of the radiation intensity; the bottom panel is the P parameter 
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 it is neglected that the channel should bend in the 

same way as the geomagnetic field lines since it tracks 

them; 

 the channel is assumed to be continuous and sta-

tionary. 

Despite the simplifications, the calculations, as 

shown below, give a qualitatively correct picture of 

AKR distribution in the channel. 

Figure 5 on the right shows a scheme for capturing 

radiation into the channel and its propagation from the 

source in the auroral field line. The radiation enters the 

plasma channel near the plasmapause located closer to 

the equator of the source. Vertical lines are the walls of 

the channel; the arrow is the radiation captured into the 

channel; the horizontal dashed line is the length of one 

jump during propagation; inclined dashed lines are the 

radiation seeping out through the walls of the channel. 

In all experiments with radiation capture, the plasma 

density in the channels was lower than the background 

values. Accordingly, in modeling we assume that the 

plasma density inside the channel is lower than outside 

it (N2<N1 in Figure 5). The radiation angle of incidence 

onto the channel wall (and its reflection) is designated 

as θ1; the radiation angle of refraction, as θ2. 

The geometrical optics approximation was used to 

calculate radiation propagation in the channel. For a 

single reflection from the channel wall, we apply the 

well-known expressions for the reflection coefficient K 

and the transmission coefficient T [Landsberg, 2003]: 

2

2 2 1 1

2 2 1 1

cos cos
,

cos cos

n n
K

n n

   
  

   
 (3) 

where n1 and n2 are the refractive indices outside and inside 

the channel respectively; θ1 and θ2 are the incidence and 

refraction angles; 
 

2

pe 1,22

1,2

He 1,2

1
cos

n


 
  

 is the re-

fractive index for an extraordinary electromagnetic wave in 

plasma; 

1 .T K    (4) 

Numbers in Figure 5 indicate: 1 — I0, radiation cap-

tured into the channel; 2 — I0 T, where T is the trans-

mission coefficient; 3 — I0K, where K is the reflection 

coefficient; 4 — I0K
2
. 

Figure 6 presents the results of calculations of the 

incidence angle dependence of the reflection coeffi-

cients for the minimum (167.2 kHz, top panel) and 

maximum (500 kHz, bottom panel) frequencies in the 

spectrum (see Figure 3). The calculations were car-

ried out for the plasma density N2  of 157, 120, and 80 

cm
–3

 inside the channel, which is consistent with the 

values obtained in the experiment. The background 

plasma density outside the channel N1=160 cm
–3

, 

which also agrees with the measurement results. 

The calculation results suggest that the reflection co-

efficient K depends strongly on the angle of incidence. 

When the critical angle of incidence is reached (see be-

low), K becomes equal to 1 and does not change with a 

 

 

Figure 5. Mechanism of radiation transfer from one hemisphere to another by plasma inhomogeneities (left) and a scheme of 
radiation propagation in the channel (right) 

 
Table 1 

Critical angles of incidence of radiation onto channel walls 

Density 

N2, cm
–3

 
(N1–N2)/N1 

Critical angles for frequency 

167.2 kHz 500.2 kHz 

80 0.5 56.5° 80.5° 

120 0.75 64.9° 83.3° 

157 0.98 82.7° 88.1° 
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Figure 6. Reflection coefficient (on a logarithmic scale along the vertical axis) as a function of the angle of incidence for fre-

quencies of 167.2 kHz (top panel) and 500 kHz (bottom panel) 

 

further increase in the angle of incidence. This means 

that at angles greater than the critical one, radiation can 

propagate in the channel without losses caused by its 

seepage through the channel walls. 

Limitations on the angle of incidence (Figure 6) are 

shown in Table 1. At angles less than critical ones (see 

Table), the radiation does not propagate in the channel. 

When a signal is reflected multiple times from the 

channel walls, 1 ,m

mK K  where m is the number of 

reflections of the signal from the channel walls. To es-

timate the number of reflections, we have employed the 

dipole field line approximation [Roederer, 1972] 

2

0 cos 4 3cos ,dS r d       (5) 

where 0

E

;
r

L
R

  r0 is the distance to the equatorial point 

of the field line (maximum distance from Earth); RE is 

the Earth radius; φ is the magnetic latitude of the tube 

(the beginning of the channel with a reduced plasma 

density); φ0 is the magnetic latitude of the satellite: 

0 2

0

1 1
arccos , .

cos
L

L
  


  (6) 

In this approximation, the length of the field line seg-

ment 

2

0 0 0 0

2

3 sin 3sin 1 3 ln 3 sin 3sin

6

3 sin 3sin 1 3 ln 3 sin 3sin

.
6

L L

S

L L

      

 

      



 (7) 

From the experiment, we determine the length of one jump 

(ΔR tgθ1). 

Using the estimated jump length and length of the 

field line segment, we can determine the number of radia-

tion jumps during its propagation in the channel: 30–100.  

At such values of m, Km as the angle of incidence 

approaches the critical one increases faster than shown 

in Figure 6. Thus, the critical angles listed in Table 1 

define the angular dependence of the decrease in the 

reflection coefficients: the smaller the angles at which 

the radiation is captured into the channel, the less flat is 

the plot.  

Figure 7 presents the results of calculations of K as a 

function of frequency for 85°, 80°, and 75° angles of 

incidence onto the channel wall. The calculations were 

performed for frequencies exceeding the frequency of 

the maximum spectrum obtained in the experiment. All 

three plots indicate that with an increase in frequency by 

150–250 kHz, K decreases by two orders of magnitude, 

which is in good agreement with the measurement re-

sults (see Figure 2). 
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Figure 7. Reflection coefficient as a function of frequency for three angles of incidence onto the channel wall at N1 =164 cm–3 

and N2 =157 cm–3 

 
We have analyzed the relative position of the AKR 

source and the channel into which the radiation can be 
captured. The position of the channels was determined 
from ERG satellite (Arase) data. Radiation angles of 
incidence onto the channel wall were calculated from 
the dipole geometry. The calculations have been made 
for three positions of the AKR source: the magnetic 
field line of the source at φI =68°, 70°, and 75° of invar-
iant latitude. The height of the source (the distance from 
Earth's surface to the point of radiation) was found us-
ing a dipole field model, taking into account that AKR 
is generated near the local electron gyrofrequency. 

Figure 8 provides an example of calculations for the 

68° AKR invariant latitude of the source field line. The 

following designations are used: 1 — AKR source posi-

tion; 2 — position of the lower boundary of radiation 

capture into the channel (φ=50.6°, R=2.19); 3 — tan-

gent to the channel field line drawn from the source 

(φ=44.6°, R=2.75); A — tangent to the field line in 

source 1; B — the magnetic field line on which the 

AKR source is located; C — the magnetic field line on 

which the channel is located. Distance in Earth radii is 

plotted along the axes. The dashed line from AKR 

source 1 to the field line of channel 3 is tangent to the 

field line of the source. The angle between the tangent 

to the source field line and the tangent to the channel 

field line is the minimum angle at which radiation com-

ing from the source can enter the plasma channel. The 

solid line coming from the source and crossing the 

channel field line at point 2 is the maximum angle at 

which radiation can propagate in the channel without 

damping (see Figure 6). 
We have calculated the length of the magnetic field 

line segment (the distance between points 2 and 3 in 
Figure 8 is equal to ΔR) at which the channel inlet can 
be located. The calculation results (in Earth radii) are 
shown in Table 2. According to [Mogilevsky et al., 
2007], the radiation cone opening is ±(25°–35°). Values 
that meet these limitations are marked with an asterisk. 

 

Figure 8. Results of calculation of the relative position of 

AKR source (1) and magnetic field line (2) on which the 

plasma channel is located (according to the measurement results 

obtained on December 19, 2018). Designations — see the text 

 

Table 2 
Results of calculations of the length of magnetic field line 

segment (in Earth radii) 
 

Invar. lat. 

Frequency 
68° 70° 75° 

167.2 kHz 0.67* 0.75 0.85 

208.7 kHz 0.56* 0.63* 0.69 

500.2 kHz 0.27* 0.30* 0.31 

 

Analysis of the calculation results shows that in or-

der to capture AKR into the channel, its source should 

be near the channel (the invariant latitude of the mag-

netic field line with AKR φI≈68°–70°). We can roughly 
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assess the probability of detecting AKR captured into 

the plasma channel: 

2 / 0.1 0.2.W R L      (8) 

The estimated values of W are close in order of 
magnitude to the measurement results — when ob-
served continuously, the AKR capture is detected sever-
al times a month. 

 

CONCLUSIONS 
 

From ERG (Arase) satellite measurement results and 
calculations, we have found that auroral radiation can be 
transferred from one hemisphere to another. The follow-
ing has been established: 

 when propagating in channels, the higher-
frequency part of AKR (f>300–400 kHz) seeps out the 
channels to a greater extent than the low-frequency one 
(f<300–400 kHz); 

 when radiation propagates in the channels, the 

AKR spectrum is transformed: a rapid decrease in the in-

tensity of spectrum components at low frequencies 

(f<150–200 kHz) and a relatively slow decrease at high 

frequencies (f>150–200 kHz); 

 the results of modeling of AKR propagation in 

plasma channels agree with the measurements quite 

well and explain the AKR spectrum transformation 

(from ~200 kHz to ~400 kHz, the intensity decreases by 

two orders of magnitude); 

 from analysis of the conditions for the AKR cap-

ture into plasma channels it follows: the capture de-

pends on the relative position of the source and the 

channel, as well as on the depth of the plasma density 

dip inside the channel (ΔN /N). 

Thus we have confirmed the results of ISEE-1 satel-

lite measurements indicating the possibility of capturing 

AKR into channels formed near the plasmapause by 

plasma inhomogeneities elongated along the magnetic 

field. 
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