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Abstract. Super-active region NOAA 6555 was highly flare productive
during the period March 21st – 27th, 1991 of its disk passage. We have
st udied its chromospheric activity using high spatial resolution Hα
filtergrams taken at Udaipur along with MSFC vector magnetograms. A
possible relationship of flare productivity and the variation in shear has
been explored. Flares were generally seen in those subareas of the active
region which possessed closed magnetic field configuration, whereas only
minor flares and/or surges occurred in subareas showing open magnetic
field configuration. Physical mechanisms responsible for the observed
surges are also discussed.
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1. Introduction
It is observed that stressed magnetic fields are generally present in regions producing
a variety of solar activity ranging from subflares and surges (Hagyard, West & Smith
1993) to energetic γ-ray flares (Hagyard, Venkatakrishnan & Smith 1990), however,
not all the stressed regions are necessarily flare productive (Athay, Jones & Zirin
1985; Chen et al. 1994). As magnetic configuration in a super-active region is
complex and dynamic, a simple relationship between the stressed magnetic field and
flare productivity may not exist in such regions. The active region NOAA 6555
observed in the maximum phase of cycle 22 is one such example. A detailed study
pertaining to the evolutionary as well as flare associated magnetic shear variation of
this complex, flare productive active region was studied by Ambastha, Hagyard &
West (1993 – hereafter referred to as paper I). The evolution of the photospheric
magnetic field and sunspot motion of this super-active region has been studied by
Fontenla et al (1995). However, these studies did not consider detailed
morphological chromospheric evolution and activity of NOAA 6555 in the form of
flaring and surging in its various subareas. In this paper we present results derived
from high spatial and temporal resolution Hα observations taken from the Udaipur
Solar Observatory (USO). The Hα filtergrams provide information about the location
and type of flares and surges occurring in various subareas of the active region. They
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also help to understand the interconnections between different subareas of the active
region in the form of Ha arcades, fibril structures and filaments. From the extensive
observation of this active region, we have further established that most of the
energetic flares, and recurrent surges occurred around the main trailing negative
polarity sunspot of NOAA 6555 near the locations of two δ-spots, as indicated earlier
in paper I.
NOAA 6555 gave rise to a series of spectacular bright and dark surges, associated
with or without flares. We have attempted to identify the magnetic field structures
involved in these activities from the high resolution Hα filtergrams. The theories for
surge mechanism are essentially based on the build-up of pressure difference for
propelling the chromospheric plasma along the magnetic fieldlines. These models
involving the formation of plasmoid require the pressure build-up to be generated due
to the magnetic field gradient along the flux tubes (Roy 1973; Pneuman 1983; Cargill
& Pneuman 1984). Schmieder et al. (1993) have pointed out that a surge may be
viewed as energy release that failed to produce a flare. According to them, energy is
released at the higher layers of solar atmosphere by reconnection process and
transported to dense chromosphere by energetic particles guided along the magnetic
fieldlines. These particles increase the pressure at the footpoints. In an open magnetic
field configuration the pressure pulses initiate surges visible in Hα. Another
mechanism for the Hα surges could be by a process suggested recently by Yokoyama
& Shibata (1995) in their hydromagnetic simulations. They have shown that the
reconnection process may lead to a whip-like motion of cool, chromospheric matter,
carried up with expanding loops, and ejected by the sling-shot effect. This process
can generate the Hα surges and X-ray jets simultaneously from microflares. In the
light of these models, we have tried to explain the surge activity observed in Hα
filtergrams of NOAA 6555.

2. Observations
The observing conditions at USO were generally good during the passage of the
active region NOAA 6555 from March 17th to 31st, 1991. This active region
produced around 150 flares of all types as reported in the Solar Geophysical Data
(No. 560, Part I, April 1991). The central meridian passage date of the region was
March 24.6, 1991. The active region was extensively observed at USO during most of
its disk passage from March 21st to 27th, 1991. Hα filtergrams were obtained by
using a 25 cm aperture spar telescope coupled with a 0.5 Å band-pass Hα birefringent
filter and a 35 mm time-lapse camera, at an average rate of 6 frames per minute. The
images were recorded on a Kodak Technical Pan 2415 emulsion film. The image
scale on the film is 29 arc-seconds per mm and the field of view is 11 × 8 arc-minutes
To study the role of magnetic field configuration in this active region we have
made use of the Vector Magnetograms (VMGs) obtained from the Marshall Space
Flight Center (MSFC). The details of the MSFC vectormagnetograph are described in
Hagyard, Low & Tandberg-Hanssen (1981). Due to a time lag between USO and
MSFC observations, here the MSFC magnetograms are used only to infer gross
features, such as, the polarities of major sunspots, interconnection of Hα loops, fibrils
and arcades, evolutionary features of the active region, and not the rapid changes
associated with transient activities, such as, flares or surges. It is to note that while the
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observing time at USO starts at 02:00 UT and ends at 12:00 UT, the corresponding
start and end times at MSFC are 13:30 UT, and 22:00 UT, respectively. Thus, there is
a time difference of around 11 hours between USO and MSFC in their respective
starting or ending time. Due to this time lag, the rotation of the active region and the
magnetic field changes would make overlaying of the two sets of observations
difficult as well as meaningless. However, we have chosen Hα and VMG pictures for
overlays within less than 5–8 hours of each other by using corresponding images
around the end-time of one station and the start-time of the other. During this period,
at least the gross features in the active region were not found to have changed
significantly.

3. General characteristics of AR NOAA 6555
3.1 Sunspot evolution
Figure 1 shows the major sunspots of NOAA 6555 observed on 23rd through 26th
March 1991, and superimposed contours representing the polarity reversal (or
neutral) line as derived from the MSFC magnetograms. The sunspots of this active
region are designated as F1 to F5 for the following spots, P1 to P3 for the preceding

Figure 1. Evolution of sunspots in AR NOAA 6555 during March 23rd – 26th, 1991. The
dash-dotted contours represent the magnetic neutral lines, while dotted contours mark the
locations of the main negative polarity sunspots.

42

Debi Prasad C. et al.

Figure 2. (Continued).
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Figure 2(a and b). MSFC longitudinal magnetograms superimposed on USO Hα filtergrams
of NOAA 6555 taken during March 23rd – 26th, 1991. The solid (dashed) contours represent
positive (negative) longitudinal field levels (+ ve designated by numerals and – ve by letters)
of ± 10, ± 100, ± 500, ± 1000, and ± 1500G respectively. (No MSFC VMG was available on
March 22nd, 1991). Celestial north is upwards and west on the right.

polarity spots. The neutral lines are designated as NL1 to NL4. For better
understanding of the flare activity, we have divided the active region into four
subareas I to IV as shown in Fig. 1. It is observed that the main following polarity
sunspots F1 & F2, and the two δ -spots P1 & P2 around it, underwent rapid evolution
in size, number, and relative positions. It is well-known that sunspot motion can cause
the increase or decrease of the magnetic shear, and at least for a certain class of forcefree magnetic fields, this may lead to energy storage for flares (Nakagawa & Raadu
1972). Observationally, for several active regions, it has been shown that a certain
pattern of sunspot motion lead to flare activity (Gesztelyi & Kaiman 1986 and
references therein). Ambastha & Bhatnagar (1988) have studied sunspot propermotion and found that sufficient flare energy build-up occurred in NOAA 2372
during April 4th – 13th, 1981. Major sunspots in NOAA 6555 displayed significant
motion during its most active phase, which has been studied by Fontenla et al. (1995)
exploring the build-up of shear, magnetic energy storage, and the Lorentz forces. By
determining the velocities of selected sunspots derived from their daily positions in
the Debrecen heliographic map, we have found that the sunspots of subarea J
possessed not only relatively large proper motions but also large acceleration as
compared to the spots in subarea II. Remarkably, it was the subarea I which produced
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Figure 3. Isoshear contours deduced from MSFC VMGs superimposed on USO Hα
filtergrams taken during March 23rd – 26th, 1991. The solid (dashed) contours represent
positive (negative) longitudinal field levels of ± 10 G. The thick solid curves represent
the regional shear index of 30, 40, 50, 60 and 70. The regional shear index is defined in paper I
(Ambastha, Hagyard and West 1993). Celestial north is upwards and west on the right.

more energetic flares, while, subarea II gave rise to only subflares and recurrent
surges.
3.2 Magnetic field and related chromospheric structures
The global evolution of the magnetic field of NOAA 6555 has been extensively
discussed in earlier publications (paper I; Fontenla et al. 1995). Here we will limit our
discussion to some of the gross features of the magnetic field structures as derived
from MSFC magnetograms, with some interesting chromospheric features observed
in USO filtergrams. In Fig. 2, Hα filtergrams of the active region with the overlaid
contours of longitudinal magnetic fields are presented for March 23rd to 27th. As
mentioned earlier, the MSFC vector magnetograms and USO Hα filtergrams were
selected with, at the most, about 5–8 hours time difference during which the gross
features of polarity distributions are not found to have significantly changed as
reflected from magnetic field maps.
The location of the flare and surge activity depends on its magnetic field
morphology. It is known that magnetic field configurations of the active region can be
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inferred from the Hα filtergrams by dark fibrils and filament structures (Foukal
1971).,In order to investigate the relation of these chromospheric structures with the
flare and surge activity of the active region, we have identified two types of
filamentary structures (cf. Fig. 2): (i) the closed loops having dark, curved features
with compact feet closing at nearby sites (designated by "C"), and (ii) the open dark
filaments having elongated features, with a compact footpoint and the other end
gradually broadening but not apparently closing at a nearby site (designated by "O").
A system of closed dark Hα loop structures was seen connecting the positive spot P1
and the negative spot F4, indicating the existence of a closed magnetic field
configuration. Further, it is noticed that the footpoints of the closed loops lie in a
highly sheared region, as revealed by MSFC shear map (Fig. 3). On the other hand,
elongated filaments observed near the main sunspot F1 in the region between
subareas I and II represent open magnetic field structures. Similar dark Hα loop-like
structures were also seen connecting the positive spot P2 with the negative spot F5,
and south of the subarea I with subarea III. No such “closed” structures were
observed between subarea III and IV except on March 23rd, during a transient period
of a large flare. From the available Hα observations, it is found that the flares
occurred in those regions where well-defined closed loop structures existed. On the
other hand, regions having elongated filament structures (i.e., open magnetic fields)
were characterized by recurrent surges and subflares.
Fig. 3 shows isoshear contours derived from MSFC VMGs which are overlaid on
USO Hα filtergrams illustrating the areas of strong shear. The local shear parameter,
used in these overlays is defined following the paper I as,

where Biij is the normalized transverse magnetic field strength at a given point (ij),
ij
ij
while Φobs and Φpot
are the azimuths of observed and potential transverse fields.
The shear map shows that strongly nonpotential structures existed in
several locations surrounding the dominant sunspot F1, and notably around one
end of closed loops “C” joining P1–F2 and P2–F5. By comparing with Fig. 2, we
further note that these sheared structures were also associated with strong magnetic
field gradients. As reported previously in paper I, flare-ribbons of nearly all Hα
flares observed from USO were also found to form in areas bordering sheared
structures. Interestingly, the neutral line segment NL3 was associated with strong
shear of the order of 60°–70° during March 23rd – 24th, while at the other neutral
line segment NL4 it was only of the order of 30°. However, on March 26th
magnetograms we observed that the shear at NL4 increased from 30° to 60° within a
day. In spite of these variations in shear, noticeably the total shear index in subarea III
remained nearly constant with time. This could be accounted either by a local
increase of shear at NL4 combined with a decrease at NL3, or by transfer of shear
from NL3 to NL4. From Fig. 1, it is clear that sunspots P3 and F5 at either sides of
NL4 had been moving closer towards each other in a tangential manner during March
23rd – 26th, thus increasing the observed shear in NL4 segment. On the other hand,
there was a considerable reduction of sunspot intensities and sizes around NL4
during the same period which could reduce the shear. Due to all these factors, it is
not clear as to which of the two processes led to the constancy of the over all shear
index in subarea III. It may be pointed out that despite the strong shear
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Table 1. Hα Events of NOAA 6555 from USO during March 21st – 27th, 1991. Flare-times
and importance are taken from SGD No. 565, Part II (September 1991).

and considerable magnetic field restructuring, subarea III did not produce any major
X-class flares.
4. Hα flares and surges in NOAA 6555
We shall now discuss the salient features of chromospheric structures, their temporal
and spatial evolution and the variety of activities observed from the high-resolution
Hα filtergrams taken from USO during March 21st – 27th, 1991. In Table 1, a listing
of the flares and surges observed from USO is provided.
4.1 March 21st – 22nd, 1991
Figures 4(a–b) show the time-evolution of the active region during March 21st –
22nd. Dark Hα loops (labeled “C”) and elongated features (labeled “O”) connecting
various sunspots of the active region can be seen in the March 21st/07:40 UT frame
taken during a relatively quiet period. A 1N flare associated with bright surges
occurred in subarea I having closed loop structure (05:56 UT frame), which evolved
later into cooler dark surges spread over several locations (06:05 UT frame). Surges
associated with the brightening of these loops were observed again in subarea I which
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Figure 4 (Continued).
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Figure 4 (Continued).
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Figure 4(a–f). Hα filtergrams of NOAA 6555 during March 21st – 27th, 1991 – (a) March
21st, 1991, (b) March 22nd, 1991, (c) March 23rd, 1991, (d) March 24th, 1991, (e) March
25th, 1991, and (f) March 26th – 27th, 1991. Celestial north is upwards and west on the right.
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followed along the open Hα structures adjacent to the closed loops (frames 07:40,
08:16, 08:46 & 10:00 UT). Morphology of these Hα surges resemble the ones derived
from the modeling of slingshot effect following reconnection (Yokoyama & Shibata
1995). A more energetic 2B/M2.6 flare later ensued in this location of repeated
surging and was seen to be associated with more surges in the decaying phase of the
flare (cf. frames at 10:36 & 10:56 UT). The surges in subarea I were essentially
homologous in nature, which is suggestive of repeated and rapid restoration of
magnetic structures required for energy buildup. Several subflares and some
spectacular events of surges were observed in subarea II situated to the north of the
main sunspot F1. Other two subareas III and IV, were mostly quiet with no significant
activity on March 21st.
The chromospheric activity on March 22nd as shown in Fig. 4(b) was essentially of
a similar nature as observed earlier on March 21st. However, on March 22nd, the
origin of surges shifted to a location between subareas I and II. Energetic, but
compact flares were observed again around the close loop-like structure in subarea I
(frames at 05:27, 08:53 & 09:37 UT). Similarly, dark surges kept occurring in subarea
II throughout the day. Some flares took place in subarea III near NL3 at 05:12 UT and
09:28 UT. Near this site, the negative spot F5 was found approaching towards the
positive spot P3 in subarea III where strong magnetic shear developed perhaps due to
the relative motion of these two sunspots (cf. Fig. 3).
4.2 March 23rd – 24th, 1991
The only major flare observed from USO on March 23rd was an extended two ribbon
2B/M6.8 flare starting at 02:19 UT. This flare consisted of a bright Hα ribbon around
NL3 and an extended but weaker emission at a remote location in subarea IV
(Fig. 4c). A spectacular system of elongated dark arcades was observed between

Figure 5. Temporal change in the orientation of the arcade system observed on March 23rd,
1991. Time is counted in minutes from the starting time T = 05:37 UT. The solid line is a spline
fit of the data points to show the trend of the evolution of the orientation of the arcade system.
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these flare ribbons. Before this flare, another more energetic 2B/X9 flare had
occurred at 22:45 UT on March 22nd, in this active region (Wang & Tang 1993) and
one might suspect that the dark filaments were perhaps post-flare loops associated
with that flare. It is clear from the BBSO Hα filtergrams that the 2B/X9 flare was a
compact flare which occurred in subarea I, similar to the previous close-loop-type
flares of that location, and did not spread to other subareas. Further, considering the
dynamics of this arcade system, it is clear that its origin was close to the USΟ
observing time, associated with the 2B/M6.8 flare which occurred between subareas
III and IV.
The arcade system was observed to evolve considerably during the 2.5 hours of
observation. It rotated from an obliquely inclined (nonpotential) orientation observed
in the beginning of the event to a more straight (potential) configuration. In order to
see its evolution, we have measured the average angle Φ between the arcade system
and the line joining the sunspots F1 and P3, and plotted it as a function of time in
Fig. 5. The rotating arcade system is oriented westward of spot P3 whereas the spot
F1 is situated towards its east. However, since there are no convenient reference
points in the westward region of the arcade system we have chosen the F1–P3 line as
reference. The individual arcades made slightly different angles with the reference
line joining the sunspots F1–P3 at a given time. Hence, an average inclination angle
Φ has been calculated for the arcade system. It is noticed that towards the end of the
sequence, the arcades tend to align with the F1–P3 line. The dark arcades perhaps
represented the post-flare loops through which the flare-ribbons were connected and
were no longer present later on March 24th (Fig. 4d). It was one of the very few
energetic flares which occurred in subarea III despite the high shear observed in that
location (cf. Fig. 3).
During our observing period between 03:00 and 09:00 UT on March 24th, we have
observed no significant flare activity in this active region except for a 2B/M2.0 flare
(Fig 4d. 10:16 and 10:34 UT frames) in subarea I and a SN/C6.1 subflare (cf. 05:57
UT frame) in subarea III. The surge activity near the spot F2 was observed similar to
the ones observed on the previous days.

4.3 March 25th, 1991
During the observing period at USO, three subflares occurred in subarea III as shown
in Fig. 4(e) (filtergrams taken at 07:37, 09:43 and 11:40 UT). Also, a more energetic
multi-ribbon 1N/M1.5 flare occurred in the same area around the neutral lines NL3
and NL4 as shown in the frame taken at 05:34 UT. In subarea I, a major 2B/X5.3
flare occurred as seen on the frame taken at 08:10 UT. This subarea consisted of two
well-defined closed loops f 1 and f 2, which had persisted for several days in one form
or the other. There was also a peculiar Hα feature f 3 to the south-west of f 2 which
was indicative of a complex magnetic structure. Prior to this flare, significant
activation was observed in f 2 in this subarea as seen by comparing the filtergrams at
05:34 and 07:37 UT. At a later phase of this flare, around 08:26 UT, a large surge
originated from the northern end of the subarea I as shown in the 08:26 frame. The
filament f 2 in this subarea that was seen activated before the onset of the flare was
largely restored after the flare ended around 08:48 UT. The filament segments f 1 and
f 2 (at 05:34 UT) appeared to have “reconnected” to form a continuous segment at
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09:43 UT after the flare ended. Another dark surge ensued along the open fieldlines
between f 2 and f 3 observed around 10:47-10:56 UT with no associated flare.
4.4 March 26th – 27th, 1991
Flare and the surge activity on March 26th – 27th were mostly confined to the
subareas III and to the south of subarea I (Fig. 4f). Filament f 2 of March 25th
became much darker and larger in size on March 26th. It was connecting the location
of the rapidly moving spot P1 and the negative polarity main spot F1. Dark surges
were observed to ensue near P1 as seen on frames at 05:01 and 05:33 UT. Thereafter
a flare occurred at 06:51 UT. In the same subarea I more surges and minor flares were
seen as shown in the filtergrams taken at 08:25, 08:38, 09:29 and 11:51 UT. All these
events underlined the fact that considerable restructuring was still continuing in this
subarea. It may be pointed out that the observed shear had considerably decreased on
March 26th in the subarea I. And a major 4B/X4.7 flare was observed from MSFC in
this same location later at 20:24 UT. This major event indicated that although shear
had reduced significantly in subarea I, enough energy still built-up there perhaps due
to large sunspot motion (paper I; Fontenla et al. 1995). The filament f 2 which was
present in subarea I from the beginning of our observations displayed considerable
activation associated with the flare activity. However, it disappeared during our nighttime between March 26th – 27th. The preceding MSFC observations showed that a
major 4B/X4.7 flare had occurred in the same region. This suggests that a
Disparition Brusque (DB) event, leading to the disappearance of the filament, might
have occurred due to this 4B/X4.7 flare.
No coverage of NOAA 6555 was available from USO and MSFC after March 27th,
1991. However, another major X-class flare was observed on March 29th in subarea I
as reported by the Huairou Observatory, Beijing.
5. Discussion and conclusions
Comparison of Hα filtergrams with MSFC magnetograms shows that various
subareas of NOAA 6555 possessed strong magnetic shear, but their flare productivity
was not related directly to the magnitude of shear. Schmieder et al. 1994 had arrived
at a similar conclusion from the study of another super-active region NOAA 6659
observed in June 1991. We noticed that nearly all large X-class flares of NOAA 6555
occurred in subarea I, even at a stage when shear had considerably reduced there. In
Fig. 6, we have plotted the times of occurrence of C, Μ and X class flares along with
the daily variation of the area averaged shear index in subarea I, as evaluated from
MSFC data. In the plot, we have included flares observed from USO, MSFC and
Huairou where their precise spatial locations in Hα filtergrams were known. From
available data (Fig. 6) it is clearly seen that out of 5 X-class flares in subarea I only
one occurred when the shear was high. The second one occurred at the start of the
declining phase of the shear. The third flare occurred during the declining phase of the
shear. Although, we do not have the shear data at the time of the 4th and 5th X-class
flares, it seems from the evolution of sunspot and magnetic fields in subarea
concerned; that the declining trend might have continued beyond March 26th,
1991. Therefore it may not be unreasonable to state that in this subarea the majority
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Figure 6. Evolution of daily area-averaged shear index in subarea I and III where the time of
flares are marked by vertical bars. The longer thick bars represent X-class flares, and the
smaller thin bars correspond to Μ and C-class flares which occurred in the subarea concerned.
The ‘+’ sign represents the shear index.

of X-class flares occurred during the phase when the shear was declining. On the
other hand, the occurrence of Μ and C class flares appears to be independent of the
magnitude or the evolutionary trend of the shear index. A similar plot is shown in Fig.
6 for the subarea III, which indicates that no major X-class flares occurred there. This
subarea differs with subarea I in that it showed no evolutionary variation of the daily
shear index, while it possessed a larger magnitude of shear. Several flares occurred in
subarea III throughout the period March 21st – 27th, but none of them were as
energetic as the flares in subarea I. These results further strengthen the emerging
belief that the magnitude of magnetic shear alone is not sufficient for describing the
flare-productivity of super-active and complex regions. It may very well be that the
temporal variation in shear could play an important role in determining the
occurrence of major flares. However, since the actual shear measurements beyond
March 26th, 1991 are not available, this finding at present is not conclusive and needs
further investigation.
Hα filtergrams also showed that energetic flares occurred in subarea I having
closed (magnetic) structures, while recurrent surges occurred in those subareas which
displayed open field structures. In subarea I, some of the major flares were followed
by extensive surges, perhaps due to the activation and partial eruption of a dark
filament at that location. Although the filament f 2 was observed to undergo
significant restructuring during the course of evolution between March 21st – 26th,
its structure was largely restored after each of the major flares. Ultimately, it
disappeared completely following a 4B/X4.7 flare on March 26th/20:40 UT.
Considering the contrast between subareas I and II, where the former gave rise to
energetic flares while the latter produced recurrent surging, it is appropriate to recall
a general description of the surging phenomena, as described in section 1, and isolate
the mechanisms appropriate for the present observations. It is to note that NOAA
6555 had a large flux imbalance due to the dominant negative polarity spot. This
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suggests that parts of the active region probably had fieldlines which were farclosing, therefore, open enough for surges to occur. Such far-closing giant loops have
been seen in YOHKOH coronal observations connecting remote active regions. On
the basis of the observed Hα features, we propose that the eastern border of NOAA
6555 might have possessed similar open fieldlines.
The large sunspot motion and emergence of new fluxes observed at the
photosphere could lead to reconnection at the coronal level, from where energetic
particles might be transported to the deeper layers of the chromosphere along the
fieldlines. This would lead to heating of the footpoint and building up of pressure. If
the pressure buildup happens to be at the footpoint of open fieldlines, this would lead
to surging activity as seen in Fig. 4(b) (March 22nd/07:01, 08:12 UT frames). On the
other hand, if it happens to be at the footpoint of a closed loop, it would be partly
responsible for compact flares (e.g. Fig. 4(a) – March 21st/10:36 UT frame).
However, if the pressure buildup at the closed loop footpoints is low, the material
would rise up to a certain height of the loop, and then fall back (e.g. Fig. 4(b) – March
22nd/09:07 UT frame). This scenario is consistent with the model described by
Schmieder et al. (1993).
Whereas some of the surges are consistent with the mechanism described above,
there is a morphological resemblance of some other surges with the model described
by Yokoyama & Shibata (1995). Let us consider the region between the subarea I and
II. Here, in the northern portion, open magnetic field configuration could be inferred
from the Hα structure. Magnetic field reconnection may take place between the
closed and open fieldlines following the flares in this region. As a result, due to the
slingshot effect, surges may occur (e.g., Fig. 4(a) – March 21st/08:16 UT; Fig. 4(b)
– March 22nd/08:53 UT frames). The relation between the field configuration and
the flare-surge activity described above are derived purely from Hα; morphology of
the active region. Whereas the qualitative nature of the activity might be close to
these mechanisms, it is necessary to make simultaneous measurements of magnetic
field, temperature and density for a quantitative understanding of these events. It is
hoped that suitable observations may be available in the near future for a better
understanding of the underlying flare-surge mechanism.
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