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I\/Ilj!D Reconnection
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o Favorable Iocahg?ns for CS formatlon ]

= Along mag'l’le’tii ﬁeld separatnues bet een nested
(mullpolar) flux structures
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— Along discontinuities in the boundary flow



Basic Types of Reconnection
7 B,

— Nested (mittipol&) Q:) ogies € <X
— Null‘%points (qrgbeddsd bipolar struc"ture‘%)
- Rela*aﬁonﬁrﬁégfline braiding (Park')e?*'fhlj]" ating)
— |ldea 'insta%ﬁe%(e-'g-, kink) /

» Heliospheric cdfrent sheet Y-point: 4
— Pinch disconnection 4

— Interchange




Coronal Environment
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Coronal Magnetic Field Structure
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. Dhotosphe,rlc flux distribution governs coronal

hole pattern\ 4

* Highly complex\heste_d multipolar structure
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Magnetic Separatrices
* Boundaries between magnetidomains of
different connectiyity tgpalogy) -\
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. Intrm%lc property ot
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Habbal, et al.

NASA SDO: HMI, AlA 171. 10 May 2012



Simplest, n n-trivial
structure /Q A
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Reconnection: Null-Point / Separatrix

Initial State: _ ¥ Stressed State:

# Deformed null-patch

General Energy Injection
(flux/helicity injection, boundary flow)

Reconnection: | Final State:

Flux exchange

Reconnection Merging Plasma /
Jet ‘ Flow ( A
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Merging Plasma Flow Reconnection Jet




Current Sheet Formation
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* Reconnection cyrrerft
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Topology Remains Smooth

A

Rure Helicity Iqjegtibr:;A

Rigid Body Convection

¥

e Coronal holes remain connected
via open field corridors




Current Discontinuities
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HCS Y-Point Region
?:aéonﬁ‘@uous wind 2
é‘ I-TCS*Y pointiunstable

— Tearing mo%le

— Fluid IﬂSﬁﬂ?lhl‘lES
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* Quasi-rigid coronal hole rotation implies
continuous opening/closing field

“Streamer blob“ plasmoid release



Unstable Streamer Stalk
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Karpen et al., 1999

* Tearing instability leads to fluid
instability
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08:30 - 07:38

Wang et al., 2000



Summary
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— Helic;)spherlc Curi‘éﬁ péet Y"-ptomt regio?
e Stres 1dISCOWﬁ\:IIl'IeS'aCI’OSS separa’gldes give
rise to reconn@éﬁ?\g current sheets

e HCS Y- pomt"regTOn unstable to tearli g, which

leads to plasmoid acceleration by fluid
instability
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