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Imprint of the magnetic field on
the atmosphere

Outline

l. In what state is the magnetic field when it
enters the atmosphere?
Twist / Current / Helicity

Il. How does its state affect the atmosphere?
Propagation of Twist / Current / Helicity

lll. What kind of atmosphere does it create?
Magnetic Flux / X-ray flux relation

V. How does this happen”? Reconnection
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Emerging flux - simply
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The |mportance no twist
of twist
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Ope<0 Twist in the
Uil | magnetic field
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Source of Twist

Left-handed deform- Helicity
ation of axis Conservation
= Right-handed dTw _ dWr

(current) dt A




ll. Emergence
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Coupling flux tube to corona

Azimuthal
current

High-B CZ

Low-[3 coronal
Equilibrium: FFF

Field: twisted
Thin flux tube |

Twisted flux tube




Coupling flux tube to corona

corona: } <<1
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Coupling flux tube to corona

Radial shunting

= > torques iN
rarefaction pulse — |_

June 3, 2008 (Longcope & Weslch 2000)-+




Observational Evidence
(Pevtsov, Maleev & Longcope 2003)

Fit Model to Data
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photosphere

courtesy
D. Alexander
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Net effect: helicity

H = j A-Bd’x = ®N

twist
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. The corona

EUV image (17.1 hm) ~ 1,000,000 K

B

obvious suspect: magnetic field
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X-ray bright points
Golub et al. 1977, Harvey 1985
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Magnetic features of all sizes

MDI Magnetogram: 2
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more magnetic flux

= more X-ray flux
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Al.1 Corrected Flux
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What does not explain it
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What might: reconnection
Longcope & Kankelborg 1999
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~Source

Photospheric flux
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. - coronal field
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When 2 Poles Collide

All field lines from
positive source P1

All field lines to
negative source N1
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June 3, 2008
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When 2 Poles Collide

sune 5, 20000l€S @approach: domains intersect 23



When 2 Poles Collide

smes 2008 Reconnection = new field lines o4



* Transfer flux:
* In presence of coronal

current
* Release energy
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Reconnection from emergence

movie
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Quasi-static Evolution
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Heatlng then Coollng
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Reconnectlon observed

Heatlng ~ 5 x 1026 rg/sec
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Summary

Magnetic field reaches atmosphere from
dynamo layer as slender, twisted tubes

Twist (current) emerges into corona

Field produces hot corona: power related
to magnetic flux

Coronal response to flux changes &
emergence (reconnection) supplies heat
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