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Observations

* Premieres observations [Wild,1950].
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=olar Flare Type Il Radio Burst Arrives ]
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Ty I Pl v . jusqu’aux basses fréquences
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Observations

* Profil temporel
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« Temps de montée << Temps de descente (exponentiel)

* Pour 4x10° s-1<f (Hz)/2r<1.8x107 s
l4oc < €Xp[-t/td]  [Evans et al. ,1973]
(1/td = 10-3(f (Hz)/27)(1.09+0.05))

Temps de descente td << Dispersion par collision (Coulomb) dans le plasma (>10td).
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Sturrock (1964) dilema =» Necessity

of saturation mechanisms
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Type lll radio emission diagram observed
by Wind and Ulysses
Xavier Bonnin



STEREO/WAVES Daily Summary - 22-Feb-2010 (DOY 053)
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Source Localization : density model

( Les faisceaux se propagent le long de lignes de champ magnétique ouvertes :
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Source Localization : Direction Finding

Radio source

Sur un satellite qui spinne (WIND)
— La modulation du signal donne K
-0, 9
- taille de la source
- parametres de polarisation

S, Q UV

Sur un satellite stabilisé 3-axes on mesure .

directement

/
]
o

e Auto-correlations (Ex, Ey & EX)

e Cross-correlations

— Pas encore appliqué pour des
sources radio solaires



Presentation by V. Krupar
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Diagramme en fonction de la longitude

1995 - 2005
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Puissance radio rayonnée
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In-situ distribution of Langmuir waves
Sonja Vidojevic
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The stochastic growth theory (SGT) describes situations in which an unstable
distribution of particles mteracts self-consistently with its driven waves mm an
imhomogeneous plasma environment and evolves to a state in which the particle
distribution fluctuates stochastically about a state close to time and volume
averaged marginal stability. These fluctuations drive waves so that the wave
gain, G = 2In(E /Ep), is a stochastic variable. The wave gain is the time integral
of the wave energy density growth rate and 1t 1s related to the wave elctric field,
E(t), by E*(t) = E§ exp|[G(t)] where Ej is a constant field. The observed electric
field, E, 18 a consequence of a large number of amplifications and damping:

N
E=E |[¢%. N>1 (2)
=1

where (&; (gain) is a stochastic variable. Taking the logarithm of this equation
one obtains:
N
log E = log Ey + Z G, (3)
i=1
The central limit theorem can then be applied to the probability distribution of
log I/ which 1s thus a normal distribution (e.g. Robinson, 1993).
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Figure 3. The power of Langmuir waves obtained by integration of the power spectral density
over the frequency interval from 8 to 18 kHz around the plasma frequency fp = 12 kHz (2002
October 215 event). The red line separates the power of Langmuir waves (green points) from
the background (blue points).
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Figure 4. Histograms of Langmuir waves power (2002 October 21%% event). Upper panel:
Before (blue bars) and after (green bars) background removing, Lower panel: part of upper
panel, dashed line represents Gaussian fit of LW power histogram after background removing.
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Figure 5. Pearson type I (solid red line) and normal (dashed line) probability density
distribution of Langmuir waves power (2002 October 215 event).
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Open Questions & perspectives

U Emission at Fp, 2Fp, both ?

U Slight linear polarization at high Freq. which disappears at a few
MHz. Why ?

0 Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ?
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Open Questions & perspectives

U Emission at Fp, 2Fp, both ?

U Slight linear polarization at high Freq. which disappears at a few
MHz. Why ?

0 Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ?
U Why is the beam decelerated after 1 Mhz (around 6 Rs) ?
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Open Questions & perspectives

U Emission at Fp, 2Fp, both ?

U Slight linear polarization at high Freq. which disappears at a few
MHz. Why ?

U Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ?

U Why is the beam decelerated after 1 Mhz (around 6 RS)

U The radio flux energy varies by about 6 orders of magnitude. Is it
only related to the beam properties ? IS S, 410 ©NpeamXEpeam” @ COrrect
statement ?

U Can we infer information on the primary radio beam from the
scattered one ?
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Diagramme d’émission apparent

Indice de réfraction dans

un plasma (non-magnétise)
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(gradient de densité)
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Les effets de propagations modifient le diagramme primaire




Open Questions & perspectives

U Emission at Fp, 2Fp, both ?

U Slight linear polarization at high Freq. which disappears at a few
MHz. Why ?

U Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ?

U Why is the beam decelerated after 1 Mhz (around 6 RS)

U The radio flux energy varies by about 6 orders of magnitude. Is it
only related to the beam properties ? IS S, 410 ©NpeamXEpeam” @ COrrect
statement ?

U Can we infer information on the primary radio beam from the
scattered one ?

L Can we infer properties on the radial evolution of the density
fluctuations from the Type lll radio scattering ?

U Can we infer properties on the background thermal plasma in the
corona from the type lll radio emission ? From the X-ray observation
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- Interplanetary electric potential
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¥ Electrons are pulling the wind




Helios, Cluster, Ulysses

Slow solar wind
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Strahl is transformed into halo with distance
by particle/wave interactions

Similar to fast wind (Maksimovic et al. 2005)



Open Questions & perspectives

U Emission at Fp, 2Fp, both ?

U Slight linear polarization at high Freq. which disappears at a few
MHz. Why ?

U Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ?

U Why is the beam decelerated after 1 Mhz (around 6 RS)

U The radio flux energy varies by about 6 orders of magnitude. Is it
only related to the beam properties ? IS S, 410 ©NpeamXEpeam” @ COrrect
statement ?

U Can we infer information on the primary radio beam from the
scattered one ?

L Can we infer properties on the radial evolution of the density
fluctuations from the Type lll radio scattering ?

U Can we infer properties on the background thermal plasma in the
corona from the type lll radio emission ? From the X-ray observations
U How are the langmuir waves converted into e-m emission ?

0 Why is there a delay between Langmuir waves and beam particles ?
U Role of the density fluctuations ?



Langmuir wave eigenmodes in (preexisting) density structure
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Open Questions & perspectives

U Emission at Fp, 2Fp, both ?

U Slight linear polarization at high Freq. which disappears at a few
MHz. Why ?

U Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ?

U Why is the beam decelerated after 1 Mhz (around 6 RS)

U The radio flux energy varies by about 6 orders of magnitude. Is it
only related to the beam properties ? IS S, 410 ©NpeamXEpeam” @ COrrect
statement ?

U Can we infer information on the primary radio beam from the
scattered one ?

L Can we infer properties on the radial evolution of the density
fluctuations from the Type lll radio scattering ?

U Can we infer properties on the background thermal plasma in the
corona from the type lll radio emission ? From the X-ray observations
U How are the langmuir waves converted into e-m emission ?

0 Why is there a delay between Langmuir waves and beam particles ?
U Role of the density fluctuations ?

U Link between ground based radio / X-ray / kilometric range
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Open Questions & perspectives

O Emission at Fp, 2Fp, both ?

d Slight linear polarization at high Freq. which disappears at a few
MHz. Why ?

0 Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ?

0 Why is the beam decelerated after 1 Mhz (around 6 RS)

O The radio flux energy varies by about 6 orders of magnitude. Is it
only related to the beam properties ? IS S, 410 ©NpeamXEpeam™ @ COrrect
statement ?

O Can we infer information on the primary radio beam from the
scattered one ?

0 Can we infer properties on the radial evolution of the density
fluctuations from the Type lll radio scattering ?

0 Can we infer properties on the background thermal plasma in the
corona from the type lll radio emission ? From the X-ray observations
O How are the langmuir waves converted into e-m emission ?

0 Why is there a delay between Langmuir waves and beam particles ?
U Role of the density fluctuations ?

4 Link between ground based radio / X-ray / kilometric range
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The exospheric approach

F(v) in the exosphere

| 4
Liouville’s Theorem:
- magnetic moment

conservation
- energy conservation g

|

F(v) at the exobase exosphere

collisionless medium
Viasov equation or
Liouville’s Theorem

Barosphere
collisional medium
fluid equations

exobase
defined by m.f.p. = H

Jockers, 1971

Lemaire & Scherer, 1971
Maksimovic et al., 1997
Zouganelis et al., 2004



Interprétation de la déviation

Déviation du maximum d’émission par o
rapport a la direction du champ magnétique ili; Ve
local e

Existence d’'un gradient de densité au

voisinage de la source radio
(Poquérusse et al. 1996, Hoang et al. 1997)

~ (Est)
(Equateur)
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