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Abstract.

This report seeks to introduce the reader to a set of observations made during
the decay phase of long duration event (LDE) flares on the Sun. In a number of
events, the soft X-ray images from Yohkoh SXT indicate a downward directed flow
field in the region immediately above the flare arcade. The prototypical event is
the M5 flare of 20 January 1999, presented by McKenzie & Hudson (1999); since
the time that paper was completed, eleven more events, all related to coronal mass
ejections, have been found in the interval 01 January 1998 to 08 May 1999. As in
the 20 January event, the speeds of downflow are 5 500 km s , lower than both
the freefall speed and the typically assumed Alfven speed. A comparison is drawn
between the SXT observations and the E and H data, where such are available.
Important additions to our knowledge since the first paper are (i) the motion is
evidenced by both dark and bright (i.e., X-ray emitting) features, some of which
may have a looplike morphology; (ii) no cool counterparts have been detected in H
or E observations. The data are compared to the e pected appearance according
to two likely (and opposing) interpretations an above-the-arcade coronal rain
interpretation and a shrinking magnetic flu tube interpretation. In the current
standard e planation of the formation of post- ME arcades, motion of the latter
type may be related to outflow from a reconnection site. Movies depicting some of
the flare events are on the accompanying D- M.
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Table I. List of twelve supra-arcade downflow events. X-ray flare classifications and start-

and peak-times are from

ES, as reported by the

AA Space Environment enter.

A late entry in the last column means that H data were ac uired, but some hours
after the flows were observed in SXT. All these events were associated with coronal mass

ejections.
Date ES Start, eak SXT flow time ES E H
(T (T classification e ist e ist
20 Apr 1998 09 10, 10 21 09 -1 2 MI1.
2 Apr 1998 05 5, 0555 0 55-0 12 X1.2
2 Apr 1998 08 55, 09 20 09 8-10 X1.0
09 May 1998 00,0 O 0 59-05 5 M .
1 Aug 1998 1 , 18 21 182 -191 M .1
18 Aug 1998 2210, 22 19 2 50-002 X .9
0 Sep 1998 1 08,1 50 1 2-10 M2.8 late
2 ov 1998 10 59, 11 21 1152 - 12 M .1
18 Dec 1998 11,1 22 1818 - 18 2 MS8.0
20 Jan 1999 190,200 20 -21 2 M5.2
0 May 1999 05 ,0 02 00 -0 08 M .
08 May 1999 1.22,1 0 1 -1 52 M. late
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i re 1. omparison of SXT and EIT for 20 April 1998. The lefthand frame shows
the e tent of the SXT arcade at 10 58 51 T, with the EIT arcade (from 11 02 8
T) overlaid as contours. The righthand frame shows the appearance of the same
EIT image. This is appro imately one hour after the downflows were first observed

in the SXT images.
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i re ontrast-enhanced image from 20 January 1999, 19 22 55 T. In the north
end of this arcade, a loop (indicated by arrows) is observed to shrink into the arcade
with a plane-of-sky speed of appro imately 100 km s
5.

. See the movie in Enclosure
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i1 Te verlay of H
image from 205 2

loops onto SX
T is overlaid as contours onto the SXT image from 205 5

arcade, 20 January 1999. The MLS H

T. The region where SXT observes supra-arcade downflows is indicated by the bo

at left.
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