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ObservationsObservations

• Premières observations [Wild,1950]. 
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ObservationsObservations

• Profil temporel

• Temps de montée << Temps de descente (exponentiel)• Temps de montée << Temps de descente (exponentiel)
• Pour 4x105 s-1<f (Hz)/2π<1.8x107 s-1   :

Idec ∝ exp[-t/td]      [Evans et al. ,1973]
(1/td = 10-9(f (Hz)/2π)(1.09±0.05))(1/td  10 (f (Hz)/2π)( ))

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

(If no saturation ⇒
τgrowth∝107sec-1 : dfaisceau < 1 km ; AmplitudeLtheo >>AmplitudeLobs)growth faisceau ; p Ltheo p Lobs)

Stochastic 
GrowthGrowth 
Theory

Density fluctuationsDensity fluctuations 
cause Vφ fluctuations 



E t l 1998Ergun et al., 1998



[Lin et al. 1981]
∂f (v // ) ∂v // ≈10−15 −10−14    (m−5s2)



Type III radio emission diagram observedyp g
by Wind and Ulysses

Xavier Bonnin





Localisation et Mesure du diagramme de rayonnement (T 
de brillance)de brillance)





Source Localization : density model





Source Localization : Direction Finding
Radio source

k
Sur un satellite qui spinne (WIND)

L  m dul ti n du si n l d nn         k→ La modulation du signal donne        
- θ , φ
- taille de la source

è d  l i i
θ

- paramètres de polarisation
S, Q, U V

φ

Sur un satellite stabilisé 3-axes on mesure 
directement

φ
• Auto-correlations (Ex, Ey & Ex)

• Cross-correlations 

→ Pas encore appliqué pour des 
sources radio solaires



Presentation by V. KruparPresentation by V. Krupar





~ 2000 events









In-situ distribution of Langmuir waves
Sonja VidojevicSonja Vidojevic















Out of 36 event, 32 have no intersection with Log Normal distribution
(0 3 in the plane)(0,3 in the plane)
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Why a maximum of radio flux energy at 1 MHz (around 6 Rs) ? 
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Non-thermal tails in the electron 
distribution functions could drive 
the wind :
- Ambipolar electric field
- Enhanced heat flux

Core : bi-Maxwellian * flat-top
Halo : bi- Kappa * (1-flat-top) from antisunward dir.
Strahl : bi- Kappa * (1-flat-top) from antisunward dir.

Stverak et al., 2010



•Interplanetary electric potential
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•Interplanetary electric potential

electrons kTr
MGme <<ro

E

protons kTMGmp >+ ++ ro+
+
+ El t   lli  th  i d+ Electrons are pulling the wind



Helios, Cluster, Ulysses

Strahl is transformed into halo with distanceStrahl is transformed into halo with distance
by particle/wave interactions

Similar to fast wind (Maksimovic et al. 2005)
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Solar Orbiter
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