The topology of supersonic
up-flows In a filament eruption

High-speed Flows in a Bright Thread
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Filament eruptions & EIS

* Observed by AlA
 morphology

 Observed by EIS
* velocity

e other diagnostics

* Probing dynamics

* where eruption
crosses EIS slit
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Filament eruptions & EIS

Rare to be captured by satellite spectrometers

Small instantaneous field-of-view (< 2”7 x 5127)
Difficult to predict time and location
Spacecraft observing schedules of order days

Eruption pre-cursors on much shorter timescales
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Eruption profile near Sun
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Eruption profile near Sun

SDO AIA_2 193 31-Aug-2012 19:46:07.840 UT e Track radial motion of
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SDO AIA_2 193 31-Aug-2012 19:46:07.840 UT e Track radial motion of

filament

* Filament shows EUV
absorption and emission

e Sum absolute differences
from background
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Spectra along filament: Fe XI|
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Spectra along filament: He |l
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Flare ribbons & topology

Démoulin, Priest & Lonie (1996)
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Flare ribbons & topology

C3.04

Démoulin, Priest & Lonie (1996)

Thread is anchored at flare ribbons

Expect a separatrix or quasi-
separatrix layer (QSL) around
erupting flux rope

Flare ribbons represent intersection
of QSL with photosphere

Prime topological feature where
reconnection can happen

Anchoring of bright thread in/
surrounded by flare ribbons is hint
that thread may be driven by
reconnection
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Thread flows & temperature




Thread flows & temperature

e One thread lights up and contains rapidly accelerated
plasma




Thread flows & temperature

e One thread lights up and contains rapidly accelerated
plasma

e Does it heat up”?

* Doppler shifts indicate flows are supersonic unless
T =8 MK.
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Summary

Spectral & imaging measurements of a fast filament eruption

Combination reveals supersonic flows induced along the filament during rise

Accelerated material only reaches warm (2 MK) temperatures

- Structure is rooted in/near flare ribbons

e Quasi-separatrix layer

Plasma may be accelerated by local reconnection




Summary

e Spectral & imaging measurements of a fast filament eruption
« Combination reveals supersonic flows induced along the filament during rise
» Accelerated material only reaches warm (2 MK) temperatures
- Structure is rooted in/near flare ribbons
e Quasi-separatrix layer
* Plasma may be accelerated by local reconnection

e The explanation for these up-flows has to fit into our picture of filament
eruptions




