SWAVES Data Processing Plans

(such as they are)
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Radio tracking in the past
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An old favorite
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Must have density model to get distance




Radio stereoscopy

Sun

radiation pattern

radio source

Stereo.2 Stereo-1

Earth

*  measured parameters:

- radio intensity ----> directivity

- polarization ----> directivity of modes, propagation

- time-of-flight ----> localization, anomolous propagation
- dynamic spectrum ---=> overview

- source direction ---- localization

- source diameter ccood source structure, scattering




What can we learn from radio stereoscopy?

e type III bursts (energetic electrons)
= Radiation mechanism, association with electron events
— structure and topology of large scale magnetic fields (mapping)
= understanding propagation phenomena (weak/strong scattering)

e type II bursts (shock waves)
- association with Coronal Mass Ejections (3-D localization of the source)
- formation and evolution of the shock (study of multiple sources)
- acceleration of energetic particles from the shock and interacting shocks (cannibalism)

e radio radiation mechanisms
= radiation modes (fundamental and/or harmonic)
= Wave-particle correlations (micro-physics)
e contraints on theories
e local structure and topology of the source




Wind-Ulysses stereography

Wind/Ulysses Triongulation
2001 Moy 20

2001 Moy 20
Wind /Ulysses Trionqulation




But STEREO is 3-axis stabilized!

Cassini

® s%q-lge Radio source
direction & characteristics
determined by 3-antenna
cross correlations

Cross correlations between

3 orthogonal antennas

Ays = - Sy I, D sin®q, sin f. cos f /2
Aj3=-5S1j13Dsin g, cos f. cos f/2
Ags3 =-S5l 13D sin g, cos . sinf /2
A11=S12[(2-D)/3 + D (1 - sin? g, cos? )]
Ass =S 1,2 [(2-D)/3 + D (1 - sin? g, sin2 )]
A33=S132[2-D + 3 Dsin? q./2]/3

STEREO |

Invert equations to solve for
q D =cos g (1 + cos g)

radio source parameters: " ot dons
1er feo g and S » = radio flux density



Cassini/RPWS
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SWAVES Data Products

(available on Web ‘immediately")

* Dual daily dynamic spectra

» Catalog of type II/IV bursts

- Selected source locations versus time

- In situelectron density, when possible

* Daily /n situwaves activity index

* 1 minute averages

+ Access to client software (SWAVESIib)
* Instrument browser




Daily Radio Dynamic Spectra

May 20, 2001 STEREO/WAVES
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In situ wave activity

Observatoire de Paris
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Goabdard Space Flight Center
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Type I1I/1IV catalog

Possible Type IT and IV Radio Bursts Observed by Wind/WAVES in 2003

[ Start Time Stop Time || Freq Range (kHz) | Comments | Dyn Spec
| 21] 20031021 | 0410} 20031021 [{0455|  5000-1000  |jEntermittent tone

22| 20031026 | 0700)| 20031026 J[0915][  8000-1500  |Multiple tones |
23| 20031026 || 1745 | 20031026 \E‘sf F-H followed by weak H tone |

20031028 || 1110 || 20031029 || 2400 14000-40 | Strongest WAVES event above 1 MHz

[__25] 20031028 ][ 1130 (20031028 1500 [ 14000-5000 _ strongest type IV observed by WAVES

m: 20031029 || 0130 | 20031029 |0400|  14000-7000  |[Type IV I s
27 | 20031029 ||0600|| 20031029 || 1100 ||  14000-9000  |Type IV s |

[ 28] 20031029 || 2055 20031029 [2400]  11000-500  |[Type II difficult to observe |
20031029 || 2115 || 20031025 [[2230]  14000-5000  |[Type IV |

5

20031102 ||0050||  14000-2000 _||Structured F-H pair [ s
0923 20031102 || 1120 m%wm F-H [ s
s

s

5

(L RIETN L

|1?30 20031103 || 0100 12000-250 Chaotic and intense )
33| 20031102 |[1755] 20031103 [1850]  14000-8000  [TypeIv |

| 34] 20031103 [[o115 | 20031103 [0125]]  3000-1500  JMultiple brief tones | s ]
| 35] 20031103 [[0210] 20031103 |[0305]|  14000-9000  |frype Iv [ s |
36 || 20031103 [[1000] 20031103 [[1230]]  6000-400  Jlcomplex F-H ]

37| 20031103 [ 1015 | 20031103 | 1115
| 38| 20031104 |{2000 20031104 | 2400

in

14000-6000 | Type IV w. drifti
10000-200 |Intense but indistinct

[ 39] 20031104 |[2020] 20031104 | 2100 " 14000-10000 [Type 1v
[ 0][20031105 [ 0140] 20031105 J0310]12000-2500 ] Structured F-H poi
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