Sigmoid:
A Twisted Tale of Flux and Fields




Etymology

Sigm- -oid

 Sigma  Having the shape or form of




Talk Outline

Part 1: Background
@What is the “S” made of?
@ How do sigmoids evolve with time?
@ How can we study sigmoids?

Part 2: REU Research

@ Generate many computer models
@ Find stable, best fit model



What is the “S” made of?

@ Cooled plasma suspend by coiled magnetic
fields




How do sigmoids

1. If magnetic field loops

2. ... the field lines of
begin to pinch together...

adjacent loops can
reconnect, causing a
release of energy.
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® 68% of erupting active
regions are sigmoids

s Mk magfetie reconncct

evolve with time?

3. The upper helix or *“coil”" of
magnetic field can break loose,
carrying material with it into space.

@ Magnetic
reconnection

Original figure by P. Gallagher
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How can we study sigmoids?
@NLFFF Modeling
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Tyler’s Work
Significance and Goals

O Goals
Find best fit NLFFF model in axial/poloidal flux space

O Significance

Place boundaries on energy in field

Predict stability of sigmoid
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Interior Structure of Flux Rope




Tyler’s Work
Two Sets of Data

OMagnetogram > Fields
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OX-Ray Images —> Coronal Loops (ie Flux)

OSpan axial/poloidal flux parameter space

< Same
Sigmoid 2>




Tyler’s Work
Results from Computer Models

Goodness—of—Fit Aug 4, 2010

34 models to span flux parameter space

Goodness = Less distance from field to flux
= Green (on left charts)
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Conclusion

What is the “S” made of?
@ Magnetically floated, cool coronal plasma

How do sigmoids evolve with time?
® Magnetic reconnection and eruptions

How can we study sigmoids?
@ NLFFF Modeling + 1 intern = 2 sigmoids modeled
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Tyler’s Work
Step 3: Make Sure It’s Stable

X! 2D Display #0

Yare \ 2D Display #0

0.0, V_MAG_S7, VM= 94.658, C_CUR_A, CM= 9350.212, MOD

Best Fit
Model

e 0o X/ 2D Display #0

0.0, V_MAG_S7Z, vM= 94151, C_CUR_A, CM= 12864.7, MCD

Higher
Flux
Model
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Tyler’s Work
Step 4: Make Quasi-Separatrix Layers

If B-fields were heads of hair...

0.0, V_MAG_XY, W= B587.316, C_FOR_Z, CM= 0.0Q000, MOD

QSL's would be parted hairlines.



Tyler’s Work
Step 4: Make Quasi-Separatrix Layers
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Free Energy = 6.0x103! erg Free Energy = 3.4x103! erg
Helicity = -5.2x10% Mx? Helicity = -2.3x10% Mx?



Tyler’s Work
Step 4: Make Quasi-Separatrix Layers
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Free Energy = 6.0x103! erg Free Energy = 3.4x103! erg

Helicity = -5.2x10% Mx? Helicity = -2.3x10% Mx?



