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Table 1 Comparison of plasma parameters.

Solar Flare Magnetosphere Laboratory

Sheet Bulk/ Lobe Sheet Bulk/ Lobe Sheet Bulk/ Lobe
Magnetic Filed [T] -— 1073-10"2 <1079 1-2x1078 <0.5 0.01-05
Electron Density [m ~3] — 1014-1015 104-5x108 <104 1019 — 1021 1019 —1020
Ion Temperature [K] —_— — 107 - 108 105 106 105 - 107 105-107
Electron Temperature [K] 107 -108 7 108 02-2)x107 105-106 105-106 105-108
Alfven Speed [m/sec) 106107 2x108 104-108
Plasma Beta — 1073-10"2 >10 <1072 01-1 005-1
Magnetic Reynolds Number — 1012 - 10 102-104 1-102 10-10¢
Ton Lamor Radius [m] — 01-1 >7 x 106 2x10% 001-0.1 0.003-0.2
Ion Skin Length [m] — 1-10 2 %105 2 x 106 001-01 0.01-0.03
Current Sheet Thickness [m] <106 <106 - 107 001-0.1
Time Scale [sec] 102-104 60— 108 1075-1073
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Table 2 Comparison of plasma diagnostics.

Solar Flare

Magnetosphere

Laboratory

Magnetic Filed

Magnetograph
(Phtosphere surface, L, 2D)

Fluxgate Magnetometer (L.S)
Search Coil Magnetometer (L,S)

Magnetic Probe (L,2D) (L, 3D}
Motional Stark Effect (L,1D F)

Electron Density

X-ray Camera (I, 2D) (T, 2D, F)

3-D Distribution function measure-
ment by Electrostatic Analyzer
(L.S) (L, 3D, F)

Laser Interferometer (I, 1D)
Electrostatic Probe (L, 1D)
Thomson Scattering (L, 1D, F)
Laser Induced Fluorescence (L, 2D)

Ion Temperature

3-D Distribution function measure-
ment by Electrostatic Analyzer (L,
S)(L,3D,F)

Doppler Width (T, 2D)
Ton Energy Analyzer (L, S)

Electron Temperature

X-ray Camera (I, 2D) (T, 2D, F)

3-D Distribution function measure-
ment by Electrostatic Analyzer (L,
S){L.3D,F)

Electrostatic Probe (L, 1D)
Thomson Scattering (L, 1D, F)
Soft-X Ray (T, 2D, F)
Line-Pair Ratio (I, 1D}y

Flow Velocity

Doppler Shift (I, 2D) (T, 2D,F)

Electrostatic Analyzer (L, §) (L, 3D,
F)

Doppler Shift (I, 2D)
Mach Probe (L, 1D)

Electric Field

Electrostatic Probe (L, 1D)
Electron Beam of ExB (L, S)

Electrostatic Probe (L, 1D)
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Table 3 Comparison of observed phenomena.

Solar Flare

Magneto- | Laboratory

sphere

Topology Change
Current Sheet Thickness
Current Sheet Length
Inflow

Outflow Jet

Tearing Instability

x| x|D|D[D|x|O

Anomalous Resistivity
(Micro Insta.)
Plasmoid

Non-Thermal Particle

Non-Steady Reconnection
Fast Shock
Slow Shock

O|x|O|0|O| O|C|O|0|>O|P
x| >|OJ0O|C] O|0|0|0{0|0]0
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Fig.1 Present status of solar satellite observations
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Fig.2 Present status of magnetosphere satellite observations.
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Fig. 3 Present status of laboratory reconnection experiments.
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Fig. 4 Present status of numerical reconnection study.
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