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ABSTRACT. There are analyzed a model for the
DAM-bursts radiation by maser-cyclotron generation
mechanism in the streamer-like sources that have been
activated on ionization processes and MHD waves of high
and low frequencies in Jupiter magnetosphere. It was
accounted that the ion-atom collision processes in the
magnetosphere of low-ionized plasma change the veloci-
ties and decay times of MHD waves at ultralow frequen-
cies, because of the high and low frequency MHD dis-
turbances have different properties and do different func-
tions in Jupiter magnetosphere. Thus, it is shown that the
typical periodicities of high frequency (HF) in S-burst-
storm pattern, of about 0.5 kHz and higher 1 Hz, may be
associated with HF Alfven waves, which activate the pro-
cesses of DAM burst radiations. On the other hand, the
typical low-frequency (LF) periodicities of S-storm radia-
tion, of about 5 and 20 min time-scales, may be associated
with LF Alfven waves, which activate the processes of
plasma ionization and its stratification into streamers.

There was studied the propagation process of HF and
LF MHD waves in Jupiter magnetosphere, when plasma
flux is streaming inside the lo-Jupiter tube. Then, the pro-
cess of maser generation of DAM bursts in presence of
HF MHD-waves is investigated. We show that HF-Alfven
waves perturb the electron plasma density and its velocity
distribution, which give us the conditions to emit the
DAM radiation effectively.

Finally, we discussed the particular properties of HF
Alfven and MS wave modes in the plasma streamers, and
how they form the DAM bursts, and next one, it was
shown how to fit the observational data to the plasma pro-
cesses that may be to work in this source model.

Keywords: DAM radio emission, bursts, MHD waves,
magnetosphere inhomogeneity, Jupiter.

AHOTALIA. [IIpoanamizoBaHo MoOJeidb BHIPOMi-
HIOBaHHS S-CIUIECKIB, B SIKill CIUIECKH T'€HEPYIOTHCS IIHK-
JIOTPOHHUM Ma3epOM B PO3IIAPOBAHUX HAa CTPUMEPH JIKE-
penax, mo aKTUBYIOTHCS 3aBISKH IpollecaM ioHi3amii Ta
MI'J] XBUJISIM BUCOKHX 1 HU3BKHX YacTOT B MarHitocdepi
FOmirepa.

B nocnijpkeHHSIX BpaxoBaHO, IO MPOLECH 3ITKHEHHS
iOHIB 3 aTOMaMu razy y marHirocepi 3 HU3bKO 10HI30Ba-
HOT MJIa3MU 3MIHIOIOTh IBUAKOCTI Ta yac 3aracanus MI'J]

XBHJIb Ha Ha/IHU3bKUX YaCTOTaX, OCKIJIBKH BHCOKO Ta HHU-
3bK0 YacToTHI MI'J] 30ypeHHs 1a3Mu MaroTh Pi3Hi Biac-
THUBOCTI 1 BUKOHYIOTH Pi3Hi (yHKIii B MarHiTochepi FOmi-
Tepa. [lokazaHo, IO THITOBI MEPIOAMIHOCTI S-CIUIECKIB
Bucokoi dacrotu (BY), mpubnuzno 0,5 k' i 1 'y, mo-
XKyTh OyTH TOB's13aHi 3 BU xBmmsiMu AnbBeHa, sSIKi aKTH-
BYIOTh Ma3epHy I'€Hepalilo CIUIECKIB JeKaMETPOBOTO BHU-
MPOMIHIOBaHHA. 3 1HIIOTO OOKY, THUIOBI HH3BKOYACTOTHI
(HY) nepionuuHOCTI BUIPOMIHIOBaHHS S-0ypi, 3 4aCOBOIO
mKanorw 01m3pko 5 1 20 xB, MOXKyTh OyTH 1noB's13ani 3 HY
XBWISIMH AJsb()BeHa, SIKI aKTUBYIOTh IPOLIECH 1OHI3arlil
IUIa3MHU Ta il pO31IapyBaHHA Ha CTPUMEDH.

Jocnimkeno nponec nomupenns BY i HU MI'Jl xBuib
B MarHiTochepi FOmitepa B cepennHi MOTOKOBOI TPyOKH
lo—IOmiTep, posmiapoBaHoi Ha CTpUMEpH, B SIKHX 30y-
JDKYIOTBCSI OJTHOYACHO TI0 JIEKIJIbKa MOJI XBUJIb ATTb()BEHA.
Ta mocmimkeHO mpolec Ma3epiHOi TeHepalii CIUIECKIiB
JICKaMETPOBOTO BUIIPOMIHIOBaHHS B mpucytHocti BY
MI'I-xBuis. [Tokazano, mo BY xBuni Anbdena 30ypro-
IOTh IMUIBHICTh €JIEKTPOHHOI TUIa3MH Ta PO3IMOJIIN IIBHII-
KOCTeH, 10 YTBOPIOE YMOBH 3ajuis1 €(hEeKTHBHOI TeHeparlii
JIEKaMEeTPOBOT'O BUIIPOMIHIOBaHHSI.

Hapermri, o6roopeHo ocobnusi BmactuBocti mog BY i
HY xBune AnbBeHa, 0 iCHYIOTh B IJIa3MOBHX CTpHMeE-
pax, Ta sIK BOHH (OPMYIOTh S-CILJIECKH IEKaMeTpOBOTrO
BHITPOMIHIOBAHHS, 1 TTOKAa3aHO BIAIMOBITHOCTI JaHUM CIIO-
crepexeHb. TakoX, OOroBOpeHO IHIII albTepHATHBHI
MIPOLIECH, SIKI MOXYTb IpalIOBaTH B JOCHIPKYBaHIH Mo-
Jeni Jpkepena. 30KpeMa, 3a3Ha4yeHo, 1Mo HanToHki BY
QIBBEHIBCHKI MOJM MOXYTH 30Y/IXKyBaTHCS i 4Yac 10Hi-
3aniifHoro BuOyXy mpu Bimbourti HY xBrie AnbdBena Bix
BepxHix mapiB ioHochepu FOmitepa. Came ni BU ansBe-
HIBCBKI 30ypeHHS KepyloTh pO3IMOIUIOM eNeKTPOHHOI
IUTa3MH B CTpUMepax, Ta GOpPMYyIOTh IPOMIHb JA€KaMeTpo-
BOT'O BHITPOMIHIOBaHHS, IO IMTOBEPTAETHCS Ta CIOCTEpira-
€ThCS K S-cruleckw. Takok, OOTOBOPEHO OCOOIUBOCTI
BUIIPOMIHIOBAHHS IIPU YTBOPEHHI ITyYKIiB €JIEKTPOHIB Ha
oci CTpuMepa, sIKi MOXYThb CTaTH YMHHHKOM Ma3epHOI
aKTUBAIii S-CIUIECKIB IMPOMEHSAMH i3 IUIA3MOBHX XBIJIb,
30y/KYBaHHMMH Ha YacTOTi OISl €NIEKTPOHHOTO IUKJIOT-
POHHOT'O PE30HAHCY.

KarouoBi cnoBa: nekamerpoBe pajioOBUIPOMIHIOBaHHS,
cruteckn, MI'JI XBWI, HEOTHOPITHICTH Mar"irocgepw,
Omitep.
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1. Introduction

Jupiter DAM radio emission is observed in the storms
of duration at 1-2 hr with quasi-periodic bursts of various
forms and types. The finest Jupiter bursts are S-type that
has a fast-drifting structure of dynamical spectrum with
duration of 2-10ms at frequency fixed and quasi-periodic
separation of 5-30 ms or slower quasi-periods of 1 sec
and 5-20 min. There are many DAM observations of Jupi-
ter's radio emission since 1955, for example, the dynam-
ical spectra of S-storms were observed by the UTR2 tele-
scope (in Ukraine, see: Ryabov & Gerasimova, 1990;
Ryabov et al., 2014) and by the Florida Radio Observatory
(see FRO catalog: Flagg et al., 1991). So, in this work we
take into account the typical periodicities of S-bursts that
can be associated with such frequencies of MHD oscilla-
tions: wa1.5 = 21/t a1.5, Where 74, = 0.05 S, T4, = 0.2° S,
Tuz = 18, T44 = 3005, 745 = 20 min.

These S-bursts are emitted by limb-sources on Jupiter's
surface: 10-A,B (at S-pole Jupiter) and C (at N-pole). The
lo-A,C sources are mainly associated with Jupiter's longi-
tude meridian A,;; = 180° and the lo-C: A;; = 60° (see:
Ryabov & Gerasymova, 1990; Leblanc et al., 1993). All
the bursts to be observed are mainly polarized as extraor-
dinary X-type electromagnetic waves, and they radiate in
a direction nearly perpendicular to the magnetic field lines
that located at the sources in Jupiter's southern or northern
hemisphere. In dynamical spectra we see the fast drifts of
S-bursts, and they are superposed with the slow-drifting
lanes. Typical burst drifts in the FRO catalog are df/dt ~ -,
about —20 MHz/s, which corresponds to a source moving
from the surface of Jupiter at about 0.1c at an altitude of
0.1 Rj (where c is the speed of light). The drift of lanes is
about 20 to 200 kHz/s. They can be interpreted as the ef-
fect of Jupiter's rotation or diffraction effects in the propa-
gation of DAM radiation (see: Ryabov & Gerasymova,
1990). And the other way, some lanes may be associated
with the source modulation by low velocity waves. In this
work we analyze a model in which bursts of DAM emis-
sion are triggered by MHD waves in Jupiter's lower mag-
netosphere, where streamer-like inhomogeneity arises due
to ionization. We assume that some lanes may be forming
due to wave modulation effects, and we will study haw the
S-burst generation mechanism work. This approach con-
tinues the model that was studied in the works of Boev et
al. (1991, 1993) and Tsvyk (2019, 2023).

The other way, we assume now that the DAM radiation
emits a burst under MHD waves in Jupiter's lower magne-
tosphere, in the Cyclotron Maser generation mechanism
mainly. So, Hess et al. (2007) there was proposed a good
and popular model for the generation of fast-drifting S-
bursts in current sheets of Alfvén waves. These Alfvén
waves occur during the lo—Jupiter interaction, and the
electron distribution of the loss cone appears from the
magnetically mirrored the electron population, leading to
cyclotron maser instability (CMI, see Wu, 1985; Melrose,
1986) for X-mode bursts of EM DAM radiation. In this
work we improve that model to analyze the streamer in-
homogeneity of weakly ionized plasma in Jupiter's lower
magnetosphere, which can be associated with ultralow-
frequency Alfvén modes with a period of several minutes.

The properties of high- and low-frequency MHD
waves, as well as their propagation in the Jupiter magne-
tosphere with gaseous matter, are studied. We take the
ionization processes that allow us to form the streamer and
consider how low- and high-frequency MHD waves (Alf-
vén and magnetosonic) are transported in the conditions of
this plasma, and how CMI occurs in sheets of electron
density fluctuations associated with streamer oscillations.

2. Active source model

We will analyze the source model in which S- bursts of
DAM radiation are caused by MHD waves in the presence
of streamer-like inhomogeneities formed in the lower
magnetosphere as a result of ionization processes and
MHD disturbances. This happened in lo-A,B sources that
start to emit when lo tube moves over the zones of Jupiter
with max-Bo at z=0: 4;;; = 180° with magnetic field is
By, = 14 G, and lo-C: 4;;; = 60° with By, = 10 G.

The effects of the lo-Jupiter interaction excite the
strong Alfven-wing with the current pulses in the flux
tubes as standing waves as they bounce off Jupiter's iono-
sphere (see, for example, Ryabov & Gerasymova, 1990).
The current direction changes with periods ta>300 s, and
this gives us a long-term modulation of Jupiter's DAM
emission by Alfvén wings, which to shear the Jupiter's
magnetosphere into large-scale tubes, and to start the ioni-
zation process in the lower magnetosphere in the presence
of gas and flows with lo-volcanic dust.

So, the low-frequency Alfven waves, o< w4, ~(300s)?,
support a streamer formation in wave-reflected processes,
and the electric E-field is activated due to the wave-current
passes through the Jupiter ionosphere with vi -velocity,
E>[vsc™! X By,] (see: Smirnov, 1995; Boev, et al.
2001; Boev, 2005). This streamer is directed nearly along to
the magnetic field line or with some slope to it. The e-
particle velocity distribution is anisotropic because of the
flux-mirror effects, ionized plasma diffusion in the stream-
er; and when the MHD-oscillations maintain the cone-like
electron distribution at streamer surface or accelerate an e-
beam in the streamer core (see: Tsvyk, 2023).

The MHD waves properties and its velocities in weakly-
ionizes plasma are varied by frequency, due to the MHD
equations for low-frequency waves, (wtia)<l, should be
considered in approximation of multi-components plasma
of gas mattering (see: Smirnov, 1995; Akhiezer, et al. 1974;
Braginski, 1963). Therefore, as soon as the low-frequency
Alfvén waves interact with the gas (of density N,) and they
velocity ca is greatly reduce, from cai t0 Cag, and these
waves start the process of plasma ionization with the
streamers’ formation (with ion density n;):

~ -1
Cp—>Cy =By, /[ Jdrnm ,0>1,,

Cp = Cpg =By, [ JATN,mM , 0> 7.,

where 7., =1/(v;; N,a,?), v is kinetic ion velocity
and a; ~ 1078 cm is a size of H-atom.

At frequency of w< wag=2n/tia the Alfven velocity de-
crease in a factor >(ne /Na)"? because of energy dumping,

running the ionization plasma processes and streamer cre-
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Figure 1: Plate (a) is the models for plasma n. and gas Na
density variation at Jupiter magnetosphere altitudes z; (in
Jupiter radius units). A curve (1) is model of Su et al.
(2006), (2) — Sentman, et al. (1975) and (3) — Witsers,
Vogt (2017). Plate (b) is the Alfven velocity for HF (®
>®ag), and for LF (o <wag) Streamer-modes variation from
z;-altitudes.

ation with width of ax ~ 1/kmin. The Alfven wave energy
concentrated inside the streamer ry < ay, and in this area
the value of Alfven velocity is some slower then ones in
external free space. And it needs to account the relativistic
effect in Alfven waves transport in matter of a low-plasma
density (at high magnetosphere altitudes).

3. Variation of MHD waves properties from magne-
tosphere altitudes

Now we consider the main properties of MHD waves
in the streamer-stratified plasma when the magnetosphere
altitude is varied. We take the wave deviation of the plas-
ma parameters as a function of « exp(ik,z + im;6 —
iwt). These MHD waves in streamer plasma were studied,
for example, in the works of Bembitov et al. (2014), Ka-
domtsev (1963), Tsvyk (2023). They showed that MHD
waves split into modes, their properties change depending
on the streamer radius direction, and the change in their
properties depending on the magnetosphere altitudes will
be investigated below. So, we will watch now how the
speed of the Alfvén wave changes in Jupiter's magneto-
sphere, and consider how the magnetosphere affects the
Alfvén waves at frequencies wat s, that are corresponded
to the typical quasi-periodicities of the S-spectra.

Thus, we use the models for plasma density variation in
Jupiter magnetosphere, which are presented in Fig. 1. We
can see on curve (1) the plasma density is much lower in
the model of Su et al. (2006), and on (2,3) are slightly high-
er density in models of Sentman, et al. (1975) and Witsers,
Vogt (2017). The fact that those models have a higher
plasma density may indicate the ionization processes occur-
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Figure 2: The ion cyclotron frequency wyi and the plasma-
gas collision frequency 1/1i, are varied from z;, in compare
to the typical frequencies of Alfven waves in the S-burst
storm, maz1.5.
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Figure 3: The typical dispersion curves wa(k) for Alfven
modes at z; is fixed.. Here we take the streamer width ay
=200 km and ne st=20 Ne ext in the model of plasma density
variation by Su et al. (2006).

ring. So, the neutral matter is present at low altitudes of
Jupiter magnetosphere only (z<0.5 R;); and at these alti-
tudes we observe the occurrence of S-bursts.

The Fig. 2 shows the typical frequencies of Alfvén
waves, which correspond to the quasi-periods in the S-
storm maz.5 in comparison with the frequency of collisions
of plasma and gas, mag=2mn/tia. And we find that wa1.3>wmag
are mostly HF modes, and wass<wag are LF modes in the
lower magnetosphere of Jupiter. The plate of Fig. 1,b
shows us the change of the Alfven velocity from z-
altitudes for these waves, and Fig. 3 shows us the typical
dispersion curves for Alfven modes at z; ~0.1R;. Here we
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Figure 4: The velocity caze of wave phase profile in z; and
0 direction from wave number ka for my= 1,6,12 Alfven
modes. And the wave length A is varied from ka for
those modes. Here is we take the streamer width of
ax=300 km at z;=0.1 R; altitude.

take the typical streamer width a, =200 km and n, g =
10 n, o in the model Su et al. (2006).

So, the last figure shows us that Alfvén waves can be
damped strongly at low frequencies, w =~ w,, = 27 ik
and streamer waves exist at k >k,,;, = az*. The disper-
sion curves for Alfven wave me-modes in the streamer are:

oK)= (K -m’/a’) "+ o)),

where axi is the cyclotron ion frequency here.

The type of MHD modes that can exist in a streamer var-
ies depending on the radius zones of the streamer, and their
properties also to vary. Thus, in the streamer core there are
modes of the Alfven-wave of LF (of m=0,1) and the elec-
tron beam is accelerated (vp~0.1 ¢). Whereas in the zone rx
< ax there are high-frequency Alfven modes (of m>1 main-
ly) and the ne-density fluctuation exists in current sheets.
Lastly, in the zone ry > ax, there are exist high-frequency
modes of fast magneto sonic waves (mx = 0,1,2...) with
fluctuations of ions and electron density.

4. The MHD wave modes of low frequencies

The Alfven wave modes of m=0 may have at low fre-
quencies strong dumping in the streamer surface. They
velocity is reduce strongly at that k>k,,;,, ~ az! in a
factor of (ne/Na)Y2. That wave oscillations are: v,, ~
Jr/€ Ne: Veg = vig; {Er, Bo}, and E-field strongly pumps
at the streamer surface which can start the ionization pro-
cess when the wave energy is high.

The Alfvén wave modes my = 1 can arise at about
k->1/ax as Helical-kink modes (see Kadomtsev, 1963),
and thus the waves interaction in streamer surface can
convert the wave energy from mode #0 to mode my=1,
with k,<< 1/ax. This mode #1 can exist at the frequency
®A2 Or ®A3, 8S @ mode with a wave-phase profile moves
slowly in z-direction, ca ~ ca (kJk)? =c,(1—
mé(a,k)™?), and the energy of MHD wave is transported
at a speed ca along the By, axis (during of tas period from
lo to Jupiter); and they gives us a good condition for the
acceleration of the electron beam (vo~ ¢, = 0.1 ¢) due to
the E, wave-fluctuation in the streamer core.

The wave modes my > 1 exist at r, = a, aria, where
this wave fluctuation get a maximum value, and k4 =~
my /a,. All wave modes with m¢ > 1 have a phase rota-
tion speed of c,y = cymy(a,k)™1(1 — m2(ak)~H)Y/?
which will move bunch of electron density maximum
around a streamer axis. There are represented in Fig. 4 the
dispersion curves of that Alfven wave modes in form of
wave velocities caz, Cap that are varied from k when wave-
phase is fixed, and A,(k) = 2w /k,. These wave modes
my > 1 may have dumping at low frequency k>k,,;,, =
myaz® in the streamer surface, and they ca-velocity are
reduce strongly here. We have: Az(Kmin)>0, and a pattern
of wave-phase moves slowly with fast rotation, and then
goes to stop state, Caz, Cap 0. Therefore, the most likely
we have LF Alfven waves' excitation (at waz.4) as the
low-number modes (mx = 1), alternatively to high fre-
quency Alfven wave (wa1) is excited at high my. The other
way, at high wa-frequency and for high k, those wave
modes move along the streamer with the same velocity of
Caz ~ Ca, away from Jupiter and with slow rotation.

5. The MHD wave modes of high frequencies

The HF Alfven waves may consider for mi > 1 modes
at frequency  ~ wa12>> Calay, and they wave pattern can
move at velocity of ca or some slower. Thus, the finest
Alfven fluctuation of w,; = 103s corresponds to the S-
burst time-width, while the burst length on frequency and
time corresponds to the low Alfven modes, waz3, which
overlap each other.

The finest HF-Alfven-wave modes may originate to
burn as an ionization fluctuation pulse at low magneto-
sphere altitudes. This pulse lasts about ze joniz < 107 s,
when low-frequency strong Alfven wave energy reached
to Jupiter ionosphere and interacted with gas (e.g., see:
Smirnov, 1995; Akhiezer, 1974; Boev et al., 2001, Boev,
2005). The HF Alfven waves at a1,z with k; >> my/ay do
not interact with gas matter and here c,, = c4. Only in
low z;-altitudes of magnetosphere this condition may be
changed (see Fig. 3). The other way, at frequencies of
wa~> wpi, MHD waves (Alfven and FMS) are dumping at
the ion cyclotron resonance, and Alfven waves here are
transformed to kinetic modes (see Akhiezer et al., 1974;
Su et al., 2006). But in Jupiter’s lower magnetosphere,
where we observe the S-burst sources, we have wa12<ai,
and only at high z; > 2R; altitudes this @y resonance is
reached.
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Figure 5: The sketch of the streamer for z; is fixed, when
the maximum of electron density zone is adjusted by su-
perposition of two Alfven wave modes, mi = (1;10), and it
is rotated in O-direction with cae velocity, corresponding
to the mode of large number (my = 10). This gives us the
CMI radiation ray rotate direction, and get to the observer.

Thus, if we represent the pattern when a phase of
Alfven wave is fixed, and correspond to the density n.=
max, this give us the wave-profile moves with ca,-velocity
in z-direction, and rotate with velocity of cpp in 6-
direction, alternatively to the Alfven wave energy trans-
ports with ca-velocity along the magnetic field lines. So,
for two or more wave discrete modes may excite at the
same moment (see Fig. 5). In this case, the highest wai-
frequency mode is responsible to S-burst ‘width’ on its
time-duration. And, when this wave mode is superposed
with the other my-modes, we have the all duration of S-
burst by time and frequency that correspond to the slow
and low-frequency MHD modes.

Here is represented in Fig. 5 the sketch of wave phase
profile for m=(1;10) Alfven modes when z; is fixed in the
streamer, that is correspond to the maximum electron den-
sity zone which is adjusted by superposition of the wave
phases, and it is rotated in 8- direction with cae velocity of
high frequency mode of larger number (my=10). In this
toy model we have two Alfven modes that are exited in
the streamer: the altitude z; ~0.1 R;, streamer width
~300km, the wave frequencies are ma1 (m;=10 mode) and
wa2 (M=1 mode); wave numbers are k; =~ 107*m*
(1, ~60 km), k, =~ 107°m™ (1,, =~ 600km); the veloci-
ties are ¢4y, = 0.1c, ¢4y, = 0.05¢; and the rotate oscilla-
tion times are 74, = 6 Ms, T4, & 60 ms. We see here as
the electron density bunches are rotate and move in lim-
ited zones that correspond to low-number Alfven modes.
But the bunch width and they drift-speed are obtained by
wa1-mode, and this way the S-bursts may radiate.

6. DAM S-burst radiation in MHD-activated mag-
netosphere with streamers

An unstable electron velocity distribution relatively to
the cyclotron-maser instability has a form of loss-cone

distribution (see: Wu, 1985; Melrose, 1986). The Maser
cyclotron resonance will be got for the extraordinary
(XEM) wave mode in velocity-resonance, when the veloc-
ities of the wave and the electron particle (v, vy) coincide,
and it has a form:

-1/2

Here T'(v) = (1 —:—j) ! , V=42 +vZ m= -1, and
the XEM-wave disperse curve wx(k) may be use a form by
Ginzburg (1970) or the other approximation, that depends
on the k-wave number and the electron cyclotron and a
plasma frequencies, wpe and wpe: UW,e = VWyZ = wy 2,
wz? - (kc)* =1 —v(1 —u)~L. The Maser cyclotron in-
stability gives us the XEM-wave generation with an in-
crement, which depends on the gradient on particle veloci-
ties distribution in velocities space, and #-distribution of
electrons and waves parameters to the magnetic field line.

CMiI-resonance condition for XEM wave and electron
velocities may be illustrated in the resonance cycles on
(vx, Vz) plates when 6 and k; = k cosé@ are fixed. Here cy-
clotron Maser instability arise when df/dv > 0 on the
resonance cycle integrated. This condition realized when
kc/ wpe < 1 and 6 = 0.4 for XEM waves, and then
XEM-ray may refract within the source and 6 > n/2. By
analyze, the radiation diagram for XEM-waves may esti-
mate as dw,./d6 <O0.

If we consider the fluctuation of the electron density
under the influence of Alfvén waves of HF and LF modes,
which have an anisotropic velocity distribution, then we
will see that the fluctuations of the wave electric field con-
trol this electron anisotropy. The extraordinary EM Maser
waves can be emitted inside the e-density bunches, so it
gives us the rays that directed nearly to streamer perpen-
dicular and straight into “free space”. When the source-ray
is turned toward the line of sight, we see these S-bursts.

When the phase profile of HF Alfven waves has a fast
speed along magnetic field line, this gives us the fast drift
in the S-burst frequency. In addition, the HF FMS-waves
may exist at the streamer surface, and they may focus the
burst ray. A picture of the burst pattern for A- and B-
storms may be some different because of a streamer slope
to magnetic field lines, and that way we see the multi-
burst train pattern in the B-storm and the pattern with long
single or long-separated S-bursts in the A-storm.

We will discuss now an additional condition for XEM
burst generation. If the e-beam is accelerated within the
streamer, it may be the source of plasma longitude (L)
waves of w~w,, = wp, by Cherenkov generation mech-
anism (see Boev et al., 1991). That L-ray may be to trans-
form latter to extraordinary EM wave-ray near the stream-
er surface, or to supervise the XEM-wave generation at
T, = Q, streamer areas on CMI.

The Cherenkov condition is: ey —Kk,v, =0,

w, (k) = (whs + k)™ + w)™V2 — vp k.

The L-waves have anomaly dispersion, so they phase ve-
locity be directed inside the streamer when the wave ener-
gy velocity directed away. The transformation L>XEM
mechanism may be connected with streamer surface pro-
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cesses, and may be supported by FMS-wave the collision
wave effect, or the linear transformation. The other way,
the linear transformation may be got with induction of
CMI process of S-burst generation in the streamer plasma
surface with anisotropy e-distribution. And this leads to
form of the bright S-burst pattern.

7. Conclusion

The LF-Alfven waves (0va<0.003 s™) arise due to the lo
rotation and they lead to the streamer formation in
Aip =60° and 180° zones of Jupiter’s lower magneto-
sphere with streamer width of a, ~ 20-500 km. This
come to the DAM bursts generation within the streamer at
the current sheets and electron density bunches on wave
lengths of 1, ~ 10 to 5000 km.

The HF-Alfven waves (oa > 1 s up to w, = 5000 s1)
cause the fast-drifting electron bunches that give us the
observed S-bursts. These fast S-pulses can occur when
there is a burst of ionization arise due to a high-energy
low-frequency (oa < 1 s) Alfvén wave interacts with and
reflects off Jupiter's ionosphere.

The DAM radiation may generated by Cyclotron Maser
instability from bunches with cone-type electrons kinetic
distribution, producing under the Alfven plasma oscilla-
tions within the streamers. In alternatively, the Cherenkov
instability inside the streamer from the sub-relativistic
electron beam (speed of ~0.1 ¢) may generate plasma
waves near wpe-frequency that will be transformed to
XEM waves at a streamer surface, or they can be caused
by the maser generation of XEM waves within the MHD-
electron-bunches near the streamer surface.

Finally, we concludes that our model of Jupiter magne-
tosphere with streamers and Alfven waves may explain
the observed S-bursts trains due to the Alfven-wave dis-
turbance of me modes. And this model is some better then
model of Hess-Zarka (2007) to explain the observed S-
burst drifts and there sub-periodicity trains.
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