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Plasmas conditions in solar corona
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Difference from collisionless plasma

Momentum transfer by coulomb collision
BRICKDEFH =R

Thermal conduction along magnetic field
BERICKDERE

lonization and recombination o
BRICKLHER - BHEE

Radiative energy loss (not synchrotron radiation)
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What plasma parameter control the
energy conversion rate?
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What controls the energy conversion rates?



Target of MRX obs.

* Heating associated with/without slow-shock.
Electron heating
lon heating (Possible???)
e Alfvenic flow
Doppler shift measurement
lonization information
e Particle acceleration
Supra-thermal & High energy electron acc.



Standard model for Solar Flare
Hot & Fast Flow should be observed!
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Spectroscopic obs: EIS Line Profiles
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Thermal Non-Equilibrium Plasma

Because RX is highly dynamic, plasma may not reached to
Equilibrium stage! This is new regime for Solar physics obs.

* Non-Gaussian Distribution function H™ R THL
—> Power-law distribution, beam plasma

time scale for equilibrium is very short

(kinetic regime or e-e or i-i collision)
e Different temperature in different species

- Ti>Te
time scale for equilibrium is relatively long
(e-i collision) T5XITECEETHLY
* |onization non-equilibrium
—> strong heating or flare Bk JE T

time scale for equilibrium is long



lonization Process

Fe13+ Fe14+ Fe15+ Fe16+ Fel/+
FeXlV <—— FeXV ——= FeXVI —— FeXVIl ——=FeXVIII

—> |onization < recombination
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S collisional ionization

We can discuss the history of heating!



Population Fraction

Example of lonization Calculation
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How to diagnose MRX region?

Ionization process with line spectroscopy
Spatial resolution is enough to resolve.
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How to diagnose MRX region?
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Without conduction

SN

Sweet-Parker .vs. Petschek RX

Bhattacharjee+, 2009

Sweet-Parker like RX

Heating is localized

-0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 h‘ 0.25 inside CS
Yokoyama&Shibata, 1997

E—

Petschek RX

Heating region is larger

by Slow-mode Shock etc.
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Strategy to solve

Part3 Partl Part2
Radiation lonization HD. MHD
One, or Two fluid ?
€ T' N- Vv T. V. N, fields
lonization——— ‘
< lonization
Rad.
> Rad. E. loss
€ T' N- V T. V. N, fields
Ignlzatlon lonization |
Rad. > Rad. E. loss
| v l
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RX 2D calculation +
Time dependent ionization

MHD lonization

We have to improve our code in some points
(e.g., numerical diffusion).
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R B FH 5T HE (CANS-1DHD)
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