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Type Il radio emissions Type |l radio emissions
Both generated by the plasma emission mechanism at

freayeacy:(kHz) = 9+n(cm3)  or f = 2 f(kHz)
i.e., fundamental and/or harmonic of the plasma frequency

fi Radio emissions remotely
easure

MELIE] de%%y?é]%@ré%@&s\mm mcr%QH ﬁﬁ(ﬁeliocentric

distance
\Jimduﬂsil}
_a model

fi Explains the observed frequency
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Source Region Models

Thwe Il radio enissions Tygall redio emissions

iso-density contour

[ Iso-freguency contour)
- 100 kH=z
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Type lll radio emissions Type |l radio emissions

Study characteristics

dfi elecitron neams Study evolution anc
dna gynamics; o1 ClVIES;
topological structure Sun to Eartn
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M. J. Reiner, 15t STEREO Workshop, March, 2002, Paris
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pVind/Blyssesk(Steree)NIiangulation

Two s/c triangulation can give the 3-D radio source
trajectory, without the need for a density model
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“true” radio source intensity
radiation propagation times



5aurce reg/an & electron beam charac teristics

Wlnd Wind 540 kHz

Angulqr Radius

Measured transit times for 14 electron
events observed over 8 days
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CME Dynamics & Evolution: 1/f tracking

n ~ 1/R? I f~ 1/R
(cM'f%e"ﬁtoff - R 3 (Vs 1 +n0) (t [ tO) Vs = shock
| time jifitoff time
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- Spectrum
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.00 24:00 Time (UT) 24: 24: 20 J alr

Origin

fi g’%lgsa %ogagﬂtﬁb ~ constant

M. J. Reiner, 1 STEREO Workshop, March, 2002, Paris
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Knowin? the shock sReed at 1 AU and by fitting the
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, we get the “true’ height &

speed profile of the CME from Sun to 1 AU
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" Comparison of RadioWhite-Light Observations

WiteglIyht

White-light images
at consecutive
times

Measure height vs.
time
Plane-of-sky

height & speed of
CME T

Coronal
density profile
can be
measured

an

an

an

an

Rialulio

Type ll radio emissions
at decreasing

frequency :
Measure frequency drift

“true” (radial) height &
speed of radio source

L

Coronal density profile
“unkown”



Frequency (MHz)

1,075 S T R i =" 1

[ "true" height ___—
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Height (Rg)

0 ’
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AN : Faomen 1o0v 7 CME 23
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Consistency between White-Light & R 4K

fi Radial propagation from 47° % 3°E (“launch angle”)

M. J. Reiner. 1t STEREO Workshon. March. 2002. Paris



| =R ) e Wl
Radio dynamic spectra (intensities) from two vie

3-D radio source location routinely deduced by
tMassitdatidseams, Langmuir waves and Local radiation

- m&gj\l %&Q\l‘\_{aﬂnu § |

Intrinsic nature & characteristics of type Il & Ill source
> true source - beaming effects - propagation time &

Ewvtehsities & dynamics of solar transf8¢éftohenomena

- direct 3-D tracking of radio sources from Sun to
IJ=-?é1'5'tionship of radio sources to white-light
Remisgtyrgelio probing of interplanetary plasma
properipiEema density profiles along radio source trajectories
> global 3-D reconstruction of IMF from active

'@@I28nship of radio source region to interplanetary
Charsttetiséics of e- beams related to radio
emissions - exciter speed - injection times & path lengths

aFefdtién to Langmuir waves & local
e~~~ M. J. Reiner. 1t STEREO Workshopn. March. 2002. Paris
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