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3 aspects of the prominence problem

• The April 25, 2007 Hinode quiescent prominence
– filamentary structures & macroscopic stability.

• What is the larger-scale coronal magnetic
structure containing a quiescent prominence?  -
The 3-part coronal helmet – dense dome, low-
density cavity plus a quiescent prominence.

• What do the prominences do? - CMEs and the
atmospheric processing of magnetic flux in each
solar cycle.



Quiescent prominence
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Hinode movie of the April 25, 2008
H_alpha prominence



The Nov 8, 2007 prominence of
DeToma et al. (2008 ApJ 687, L123)



The April 25, 2007 Hinode movie
                                                             (Berger et al. 2008, ApJ 676, L89）
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The physical origin of dense filaments
& voids

(Low & Petrie 2005, ApJ 626, 551; Chae et al 2008, ApJ 689, L73)



The cavity of the April 25, 2007
Hinode prominence



A possible flux-rope field topology –
Connection with flux emergence

Lites & Low (1997, Sol. Phys. 174, 91), Lites et al. (1995, ApJ 446, 877),
Okamoto et al. (2008, ApJ 673, 215)



The 3-part coronal helmet streamer



A Theoretical 3-Part CME

Gibson & Low (1998, ApJ 496, 460)



Atmospheric cycling of magnetized cool plasma &
buoyant emptied magnetic flux

{Petrie & Low 2005, ApJS 159, 288)

• Frozen-in state,
magnetic tangential
discontinuities,
resistive reconnection

• Gravity &
reconfiguration –
falling plasma and
buoyant field

• Systematic gain of
flux to form cavity



A Reconnection Sequence
(Low, McIntosh & Berger 2008, in progress)



Quiescent Prominences & Atmospheric
Processing of Magnetic Flux









The July 22, 2002 coronal helmet



August 17, 1980 CME



September 9, 1997 CME – in full view
(J. Burkepile, HAO)









Important observational questions
   (Low 2001 JGR 106, 2514; Zhang & Low 2005 ARAA 43, 103)

• What is the total mass of a prominence?  What is
the global field topology of the 3-part helmet?

• What is the physical nature of the bubbling and at
times vortical dark inclusions, both the narrow
ones between the bright filaments and the
macroscopic ones pushing up thru  the
prominence?  Are these pockets of  hot-plasmas,
or, plasma-evaculated magnetic flux tubes, or
both?

• What is the connection between flux emergence
and prominences?  Post-Hinode thoughts on
accumulation of horizontal fields and magnetic
helicity?




