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17 chys of nealy continuows lar observations
Vedor magnetograms, Doppergrams

Cal (6122A) and Ha (6563A) images
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Emerging region NOAA 8844
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Photospheric filtergram with Fabry-Perot Line-of-sight magnetic fields
passand centered at 6122.43 A, on the White, positive fields point towar ds observer
bluewing of the Cal 6122.5A. Black, negative fields. Grey, below thresholc
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See movies at http://sd-
www.] huapl.edu/FlareGenesis

Direction of magnetic fieldstransversetotheline of sight. Direction
corre spondsto color whedl. Note that most of the fields point 20° to 60°
counterclockwiserdativeto the main axis of the sunspot region.
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Figure4. Longitudinal magnetograms
indicate location and diredion (arr ows)
of the5 seleded bipolar MM F’s. Tick
marks separationis1".

Figure5. View in perspediveof the
magnetic vedor field geometry for
the5 MM Fsof Figure4. In each
case, the vedors (yellow arr ows)
point downward and to theleft in the
negative pole and upward and tothe
left in the positive pole.
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Figure 6. Properties of thefive g e
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Downflows of
entrained
plasma

Figure 9. A sketch summarizing therelationship between emerging
dark fibrilsand the dipolar MM Fs seen in longitudinal
magnetograms. The arrow B indicates the magnetic flux rope.

MM Fs, Ellerman Bombs, and Vertical Flows

Longitudinal M agnetogram Dopplergram (bright = up flow)
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— Ellerman Bombs

Contours of the magnetic signature (positive =
negative = and the Ellerman Bombs
plotted over the dopplergram.

* MMFsare coincident with downdraftsin the photosphere.

Filtergram at Ha—1 A * Brightenings observed in the wings of the Ha line (Ellerman bombs) appear
frequently at or near the neutral lines of MM Fs.
Distance between tick marks

. o ® Ellerman Bombs are energy releasesin thelower chromosphere. Probably
inimagesis1".

triggered by magnetic reconnedion
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Besides occurring
above MMFs, EBs
frequently occur at
major neutra lines
(top) and in regions
of merging fields
(bottom).

Bomb sites move
with the associated
magnetic feature.
(Arrows show
horizontal plasma
motion.)
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Ellerman bomb energies have a power law distribution,
indicating that they are probably caused by a turbulent

process. We suggest that turbulence
reconnection events at magnetic field separatrices.

1704:38 UT Jan 25, 2000
TRACE 1714 image, X

FGE 6562 A image

causes

Asflux emerged,
bombs appeared in
Ha and in the corona
at 171A

Nearly 600bombs
were reorded. The
oneson fieldlines
that stretch into the
corona appear to be
the @use of heating
there.
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Conclusions

[0 Magnetic fields emerged as horizontal flux ropes that

developed dipolar Moving Magnetic Features (MMFs).

0 MMFs streamed towar d sunspots and supergranule
boundaries.

[1 Persistent downdrafts drained mass into the MMFs.

O MMFsareU-loops, i.e., where horizontal fieldsare
stitched to the photosphere.

O Ellerman bombs (EBs) occur above MM Fs.

[0 EB energies obey power law distribution (exp -2.1) and
have a fractal index of 1.4.

[0 A broad spectrum of EB-like events could have heated
the coronal loopsin the emerging flux region.
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