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THE 2004 MAY 21 SOLAR FLARE

Radio observations : Kuznetsov & Kontar (2015)
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THE 2004 MAY 21 SOLAR FLARE

Radio observations : Kuznetsov & Kontar (2015)

—120

—140
— 160

— 180

Color shades: 54

Blue: 25—-20 keV

2reern.

GHz

- 23:50:117

— /80

— 760
X, arcsec

—740

T ‘ T T T T | T T T T
25:50:711
25:51:57

I 23:52:53

15 —10 —5 0 5 10
[ 10° km

Spatial distribution of the density of
energetic electrons with E > 60 keb



THE 2004 MAY 21 SOLAR FLARE

X-ray imaging spectroscopy
Musset et al, in prep 21-05-2004 23:50:00
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X-ray imaging spectroscopy
Musset et al, in prep
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THE 2004 MAY 21 SOLAR FLARE
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X-ray imaging spectroscopy

Musset et al, in prep 21-05-2004 23:50:00
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X-ray imaging spectroscopy

Musset et al, in prep 21-05-2004 23:50:00
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THE 2004 MAY 21 SOLAR FLARE

X-ray imaging spectroscopy
Musset et al, in prep
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THE 2004 MAY 21 SOLAR FLARE

X-ray imaging spectroscopy
Musset et al, in prep
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nVF(E,z) with E = 25 keV

THE 2004 MAY 21 SOLAR FLARE

Spatial distribution of electrons

<nVF(E,z)> at 25 keV
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THE 2004 MAY 21 SOLAR FLARE

Energetic electron density above E_
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THE 2004 MAY 21 SOLAR FLARE
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THE DIFFUSIVE TRANSPORT MODEL

Kontar et al (2014)

voz\ %2 5z aE dx 022 zz = 3 : mean free pa
Diffusion Collisions Source

Strong pitch angle scattering due to small scale magnetic fluctuations
=>» diffusive transport of energetic electrons



THE DIFFUSIVE TRANSPORT MODEL

Kontar et al (2014)

voz\ %2 5z aE dx 022 zz = 3 : mean free pa
Diffusion Collisions Source
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THE DIFFUSIVE TRANSPORT MODEL

Kontar et al (2014)
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THE DIFFUSIVE TRANSPORT MODEL
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THE DIFFUSIVE TRANSPORT MODEL

Kontar et al (2014)
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COMPARISON MODEL - GBSERVATIONS
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density of electrons with E > 25 keV

COMPARISON MODEL - GBSERVATIONS

Spatial distribution of energetic electron density
with energy > 25 keV

100.0

10.0 - l - .

-20 -10 0 10 20
Distance (Mm)

n=12+02x10"1cem3:d=3x10%cm

n=3%x1010%cm3:d =3x10%cm



COMPARISON MODEL - GBSERVATIONS

Spatial distribution of energetic electron density

with energy > 25 keV
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What about the radio
observations of Kuznetsov and
Kontar (2015) ?



COMPARISON MODEL - GBSERVATIONS

Spatial distribution of energetic electron density
with energy > 25 keV with energy > 60 keV
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ALTERNATIVE: MAGNETIC MIRRORING

Trapping can be caused by magnetic
field convergence.
The trapped fraction of particles is

T=1- E

Nir

And in the case of isotropic pitch-
angle distribution, T = cos(ay)
Where « is the loss cone angle

ay = sin"1(/1/0)

With 0 = Bpp/B;r the magnetic ratio.
(Simoes & Kontar 2013)
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ALTERNATIVE: MAGNETIC MIRRORING

Trapping can be caused by magnetic
field convergence.
The trapped fraction of particles is

T=1-—%
1\,1,7"

And in the case of isotropic pitch-
angle distribution, T = cos(ay)
Where « is the loss cone angle

ay = sin"1(/1/0)

With 0 = Bpp/B;r the magnetic ratio.
(Simoes & Kontar 2013)
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ALTERNATIVE: MAGNETIC MIRRORING

Trapping can be caused by magnetic Magnetic field strength along the
field convergence. loop (Kuznetsov & Kontar 2015)
The trapped fraction of particles is Z0vO
N I
T=1-—% 1500

And in the case of isotropic pitch- © ook
angle distribution, T = cos(a,) = '
Where « is the loss cone angle

ay = sin"1(/1/0)

With 0 = Bpp/B;r the magnetic ratio.
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CONCLUSIONS

v Imaging spectroscopy is used to study the spatial distribution of electrons and
the comparison of spectral distribution in different parts of the loop

v' Diffusive transport model (Kontar et al 2014) can explain the X-ray observations

v' Diffusive transport model can also explain the gyrosynchrotron observations,
but with a smaller mean free path
=>» Mean free path is energy dependant

v" First comparison between radio and X-ray observations to probe energetic
electrons trapping in the corona
=>» Allows to probe two energy domains



CONCLUSIONS

Imaging spectroscopy is used to study the spatial distribution of electrons and
the comparison of spectral distribution in different parts of the loop

Diffusive transport model (Kontar et al 2014) can explain the X-ray observations

Diffusive transport model can also explain the gyrosynchrotron observations,
but with a smaller mean free path
=>» Mean free path is energy dependant

First comparison between radio and X-ray observations to probe energetic
electrons trapping in the corona
=>» Allows to probe two energy domains

Need to further develop the diffusive transport model with energy-dependent
mean free path, and for relativistic electrons

With imaging spectroscopy, model predictions about the spatial evolution of the
electron distribution are useful to compare to observations @






