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Reconnection in Solar Eruptions
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Possible Roles:

1. Energy Storage
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Does a Current Sheet Exist Prior to Onset? Reconnection Rate
Emerging flux model: 3!
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Two Routes to Fast Reconnection:

1. Reduce scale-length from L to [
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Flare Loop Structures ‘
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Flare Loop Models
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Global Rate of Reconnection
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18 December 1998 Flare Eastern Flare Ribbon: 18 December 1998
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Voltage Drop Along Separator
(from east ribbon) 2D Flux-Rope Model
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Stored Magnetic Energy
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Dynamics
g e Parameterize reconnection by Alfvén Mach
ﬂ_: number, M, at midpoint of current sheet
_g} i e Treat the flux rope as a projectile
ko)
= e Consider three types of reconnection:
1. Turbulence: My = const. < 1
[ , ’ 2. Petschek: My = n/(8logR,,)
3. Sweet-Parker: M A= Rm‘”2
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Current Sheet Evolution (M 4 = 0.1)
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Reconnecting Current Sheet
a 8 Unanswercd Questions

McKenzie & Hudson:

> 16 events

1. What roles does reconnection play?
sheet outflow = 50 to 400 km/s (a) storage

(b) trigger mechanism
ase & field relaxation?
Yokoyama et al.: (¢) energy release & field relaxation

inflow < 4 km/s

2. What are the relative importance of kinetic and

MHD processes in the current sheet and how
do both work?

-
3. How does reconnection work during impulsive
phase?
Observables Theory Parameters 4. What observations are needed to calculate the
effective anomalous resistivity in the corona?
emission measure: 12/ sin0 magnetic field: B
temperature: T density: n
flow along sheet: V, temperature: 7T

i . . flow: V
flow into sheet: Vy 5 _“.&{L cf Vi
sheet length: L cledirical réé;;:eu;g: 1
sheet thickness: |/

_ sheet length: L
% ="




