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Abstract

Solar flares are closely associated with large-scale waves or other
global signatures in the corona (type Il bursts, EIT waves, and
CMEs), Global waves also appear in the chromosphere (Moreton),
and in the interior (“sunauakes"). The morphology of these
phenomena suggests that all begin in compact sources at low
altitudes in the solar atmosphere, and that their excitation is closely
related to the impulsive phase of the associated flare. For the
coronal and chromospheric signatures, the effects cannot now be
observed close to their radiant points. The seismic signature is most
conspicuous15-60 Mm away from the source, and 30-60 minutes
after the impulsive phase. We discuss the morphology and
energetics of these global effects. We argue that the magnetic
restructuring involved in flare energy release ultimately must excite
each of the them. This process may involve intermediary steps that
are in most cases not well understood.
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Type Il bu
« slow drift ~10° ks

« onset delayed

« radiant @ early impulsve phase
(Culgoora file image)

Moreton wave:
« chromosoheric slgnamres
« speed ~10% km
« radiant @ ear\y imoulsve phase
(Balasubramaniam et al. 2010;

Morphology Il

Coronagraphic shock:
« flanks may be important
« consistent with RH
« common feature (now)
(Vourlidas 2003; Ontiveros
& Vouriidas 2009)

EIT “wave':

« heterogeneous sources

+ speed usually <10 kmis
 clear magnetic deflections
 radiant @ imoulsve phase
(Thompson et al. 1999)

from 2002 Dec. 6 ‘tsunami’)

Energies of global waves

Flare energy Morphology Il
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The Lorentz force in context
*...an enormous amount of magnetic energy...seems to be Conclusions
annihilated during the flare. This should cause a subsequent
relaxation of the entire field structure....moving large masses...” « Several kinds of global wave are commonly excited
- Wolff 1972 during a major solar flare
l, P, - P1 P1 “The magnetic force applied to the photosphere...1.2 x 1022 dyne..." .

The radiant points of these global waves strongly

tend to coincide with the impulsive phase, both

spatially and temporally

+ Heating, shock dynamics, or the Lorentz force may
each play a role

+ But ultimately it is the restructuring of the magnetic

field that must supply the energy and momentum

because plasma 8 is low

- Anwar et al. 1993 (McClvmont)

“Magneti forces should be of partiular significance... where the
magnetic field is significantly inclined from vertical."
- Donea & Lindsey 2005

Momentous inferences

* There is sufficient momentum in either CME or

£ d aliis “Our estimates suggest that the work done by Lorentz forces in this
evaporative flows to explain the seismic wave

back reaction could supply enough energy to explain observations of
flare-driven seismic waves."
* The mismatch in detail probably reflects spectral - Hudson et al. 2008 (*Jerk’)

selection (ie, different timescales)

+ CME excitation predicts one pulse, evaporative
excitation two of opposite sign

+ These considerations suggest that flares without
CMEs will have weaker seismic signatures
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