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Type lll Solar Radio Burst
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The S/Waves instrument

Deployed SWAVES
Electric Field Antenna (6 m) \ sunward
dipole or monopole mode

[hie s A
-
] )

 Fixed Frequency Receiver (FFR) : 30 or 32 MHz
* High Frequency Receivers (HFR1 and HFR2) 125-16025 kHz
* Low Frequency Receiver (LFR) : 2-160 kHz
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Observations

STEREC/WAYES A, STEREQWAVES B, WIND /wavES, 0EDECZ007

- ~120 type Ill bursts
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Comparison with Wind/WAVES data

At the beginning of 2007 =» Wind, Stereo A & B at the Earth =2 S, = S, = Sg
Stereo A (Red), Sltereo B (Blge), Wind (I'filack), 925l'<Hz and 62|5kHz. Independent Callibrations

\ P(V?/Hz)

-
Q
®

F = 925 kHz S (W /m*/Hz) =

-
o
o

.SHI T IIIIHI| T I\I\III|

=
| | IIIIHI| | I\HIII|

10*

et L LI

108

10°

10°

10*

TTTTT T TTTTI T TTTTI 1 [T 1T
N | | |

Flux density (S x 70?2) Flux density (S x 10??)

108

g
1l Mar 02 16:44:44 2007

M T}

1 n 1 n 1 L 1
0740 0800 0820 0840

UT (hours)

No significant intensity variation until July 2008
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Directivity evidence

Wind /WAVES Flux density time profile «
~ 10000 ‘ ; ; ' . (20071206-004) : STEREO A (red) ; STEREO B (blue) ; WIND (yellow)
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Type lll source position determination : o
1. Associated active region (flares,Nancay) 1000 2000 300 400 500 600 7000 8000
2. Spiral-like open magnetic field line Frequency (kHz)
3. Density model
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Need more statistics and larger angular

separation between spacecraft to perform
accurate radiation diagram determination.
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Type lll directivity study below ~
1MHz using Wind/Ulysses
observations during full solar

cycle 23.
(Bonnin et al. , A&A, Accepted)

Longitudinal diagram :

Eastern shift of diagram axis :
* @~ -23° at f ~ 800 kHz
* o~ -55° at f ~ 100 kHz

- Large diagram aperture :
* Ap, ~ 96° at f ~800 kHz
* Ap, ~ 124° at f ~100 kHz

Latitudinal diagram :

* No correlation with longitudinal
directivity.
* Weak directivity effects.
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Ex(f)= [, E()dQ with E(f)=

Radio Energy (J/Hz)

Radio Energy
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+ Using D(g, 6) (Bonnin et al.) + Extrapolation +
* Energy Peak (?) » Il Fundamental + Harmonic
* Dispersion in energy ’\?Nhen BUT ... Il Radio energy losses by
frequency decreases (?) propagation effects
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Summary

« S/WAVES HFR data in good agreement with well
calibrated WIND/Waves data.

* We begin to observe directivity effects but ...

— Need more statistics and larger angular separation
between spacecraft to get Radiation diagram.

 However using diagram extrapolation, we are able to
extract preliminary values of type lll radio energy.
— Energy Peak
— Energy dispersion with frequency
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Thank you
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Calibration of High Frequency Receivers (HF1 & HF2)

Receiver background + shot noise removed =g Galaxy (+ antenna resonance)

Stereo_A — — Ch1 +Ex—Fy (black) & +Ex (red)
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Calibration
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