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Plasmas conditions in solar corona & Earth’s
magnetosphere
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Sweet Parker vs Petschek
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Plasmoid-Unstable Reconnection
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Collisionless Reconnection
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Generalized Ohm’s Law
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1D Hydrodynamic Calculation
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Sweet-Parker .vs. Petschek RX

Warren et al., 2018 Takasao et al., 2012
(A) Sheet structure without islands (B) Sheet structure with islands

Sheet structure

(C) Petschek Reconnection
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Spectroscopic obs: EIS Line Profiles
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Why we cannot observe reconnection
region: Alfvenic flow

Unlucky... Need time resolution.
&
Less emissions from reconnection region

- plasma condition differ from what we think
JEFEHTSXT

Standard Flare model cannot apply in general

- e.g., Loop Flare model..
JL7ETILAELES>TLNS



lonization Process
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We can discuss the history of heating!



Population Fraction

Example of lonization Calculation
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Petschek Reconnection

. £
Density Ne=1078 /cc =
e Inflow R R
. 7
-10 0 100 *
10 - 7 FeXII 195 A ) i FeXVIII 975 A 10! ¥ [[\lm]
_‘< { Imada et al., APJ, 2011
>»_5 ]
-10 \ ] 1071
10 FeXIX 592 A 0! FeXX 722 A 10!
100 — 100
107! 107!

FeXXI1786 A FeXXII 136 A

10?
| _ iml
_ 100

FeXXIII 133 A FeXXIV 192 A

10?
10!
0 20 40 60 80 10

0

10?

10!

— — —
o S S
[3e) —_— <

10°
0 20 40 60 80 100

X [Mm] X [Mm]



Petschek Reconnection
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How to diaghose MRX region?

" %\\»b Density: Line ratio
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Sweet-Parker .vs. Petschek RX

Warren et al., 2018 Takasao et al., 2012
(A) Sheet structure without islands (B) Sheet structure with islands

Sheet structure

Laminar %53
(C) Petschek Reconnection

ALRey 2

(D) Plasmoid-Unstable Reconnection
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Figure 3.10: The instrument opto-mechanical layout
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