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Abstract. A mid-latitude filament was observed before and aBnce of a filament observed inoHwith spectroheliographs
ter its eruption with SOHO (EIT, SUMER, CDS and LASCOJpetween two consecutive days.
and with ground based observatories (Meudon and Pic du Midi) They can be of thermal nature (Mouradian et al. 1986) or of
in the context of a coordinated MEDOC campaign in Orsay. Tlilynamic nature (Bmoulin & Vial 1992). In the latter case they
eruption was followed by a large Coronal Mass Ejection well olare associated with catastrophic reconnection in the supporting
served by LASCO. Few hours before its eruption, the filamemagnetic field, destroying the prominence and leading to ma-
is partially heated (as seen in 185with EIT). The physical terial ejection and acceleration of electrons in the high corona
conditions of the filament before its eruption have been investiRaadu et al. 1987). This disappearance of filaments is some-
gated by spectroscopic analysis of SUMER (the Lyman sertémes connected to other type of activity i.e. flares (Simon et al.
L4 to L9) and of CDS combined with the Multi-channel Sub1984). The global magnetic structure surrounding the promi-
tractive Double Pass Spectrograph (MSDP) spectranofftive nence and the amount of energy play important roles in the
hours before the eruption, large broadenings of chromospheriolution of activated filaments. Moreover, the question arises:
and transition region lines (CDS) were observed in the maihat does initially produce filament destabilization? And how
body of the filament suggesting strong turbulence as well dses the filament react?
opposite Dopplershifts on each side of the filament (&hd From SMM/UVSP observations coordinated with white
He 1) which could be interpreted as twist motions. The opticight and Hy observations, Simon et al. (1986) related the fil-
thickness of the filament is rather large. During the eruption thenent activation to birth and motion of pores (small sunspots)
twist is largely developed as observed in #04The Doppler close to the end of the disturbed section. They interpreted these
shifts of the filament estimated from Lyman lines are in gogubres as indications of new emerging flux. Raadu et al. (1988)
agreement with the velocity of the front edge of the CME brigiproposed a sketch model where the new emerging flux could be
loop. We naotice that both, the filament and the bright loop, asssociated to an active generation of currents by photospheric
deviated towards the equator. This implies that they belongrwtions (Kuin & Martens 1988). This could increase the twist-
the same global expansion event constrained to remain in thg (current) of the filament directly producing the observed
equatorial streamer. An X-ray bright point observed close taatational motion and also tending to destabilize it with respect
filament footpoint could be the signature of reconnection prts kink instabilities. A non linear development of the kink in-
cess linked to the destabilization of the filament. Itis interpretathbility would restructure the magnetic field and may be the
in the framework of new MHD modeling of lateral filament foot-cause of upward motions and in favour of filament eruption.
points (Aulanier & CEmoulin 1998). An alternative explanation of the triggering mechanism may
be provided in the context of some coronal reconnection (Anti-
Key words: Sun: activity — Sun: chromosphere — Sun: coronachos et al. 1999).
— Sun: filaments The conditions of destabilization of filaments is still not
well known. But nowadays we have a better understanding of
the magnetic configuration of filaments. The recent 3D mod-
1. Introduction elling developed by Aulanier & Bmoulin (1998) shows that a
“Disparitions brusques” were already observed byfilament can be represente_q by a t\{v_iste_d flux rope in a bipolar
D'Azambuja (1948). This word defined the disappeaP—aCkground and the parasitic polarities in the filament channel
' can be responsible for the existence of lateral footpoints. So we
Send offprint requests 18. Schmieder should be able to have a better insight to the problem of disap-
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pearance of filament: the triggering mechanism and the physicalble 1. EIT and CDS Observations (CDS includes six wavelengths:
properties of the filament plasma. We have the opportunity @v 554. 51A, Nevi 562. 77A, Her 584.33A, Herr 607.53A, Mgix
approach this problem by using recent multi-wavelength oB68. 06°~ Ov 629.75A. Spectral resolution is 0.0 for Mgix, and
servations. SOHO with all its instruments on board, prowdesO&iLZA for others)

large data set of a very spectacular eruption on May 31 1997-a
13:19 UT. LASCO observed until 19:49 UT the development of
a very large Coronal Mass Ejection related to this eruption. We
propose to study the time evolution of the prominence, the pos-
sible trigger mechanism involved and the physical conditio8§4A 10:16 - 12:06 262

of the filaments through its eruption.

2. Observations

A quiescent filament located N 34 W 40 was observed on May
31 1997 before and during its eruption by ground-based ag¢ki 10:57:24 %24
SOHO instruments in the context of a MEDOC campaign in

Orsay following the Joint Observation Program (JOP17).

2.1. Ground-based instruments

In Meudon the spectroheliograph has a routine program and

Time (UT)  Resolution Field of View
01:18:39 262 full-disk
07:18:39 262 full-disk
587'x587' ~10min cadence

13:18:39 262 full-disk
19:32:34 262 full-disk
00:11 - 06:45 %24 full-disk ~17min cadence
01:12:46 262 full-disk
07:12:45 262 full-disk
09:00:34 524 full-disk
full-disk
13:12:46 262 full-disk
13:26:41 524 full-disk
18:53:28 524 full-disk
19:26:39 262 full-disk
19:44 - 23:54 524 full-disk ~17min cadence

06:33 - 07:19 203x1/68 240 x240’

provides 5 full disk images per day (5iCa Il line center and CDS 07:20 - 08:30 203x1768 120’ x 240’

in the 2 wings, an overexposed Ca Il line center to detect the

prominences). The heliograph provided one lhage of full
disk every minute between 06:00 UT and 14:00 UT.

Velocity and intensity maps in theddline were obtained
with the Multi-Channel Subtractive Double Pass (MSDP) spec-
trograph (Mein 1991) at Pic du Midi. This instrument provides
simultaneous data at nine spectral positions covering the H

profile, with a field-of-view of 30 x 240’. The Hx profiles

were reconstructed for each pixel of the region. We got only

one set of maps because of poor weather quality.

2.2. SOHO instruments

1. The prominence ejection is well observed by the Large An-

13:33 - 15:07 203x1768 120’ x240’

observe again the large field-of-view and the small field-of-
view from 13:33 UT to 14:43 UT. Six lines are observed: O
1v at554.51A, Ne viat 562.77A, He1at 584.33, He at
607.53A, Mg 1x at 368.06%, O v at 629.75A. The spatial
resolution is 2.0 x 1.68” (Table 1).

. The SUMER spectrometer aboard SOHO is described by

Wilhelm et al. (1997).

Three periods of observations with different sets of lines
were obtained. The following lines were observed according
to the time period:

gle and Spectrometric Coronagraphs C1 and C2 (Brueckner — between 06:33 UT and 07:32 UT

et al. 1995) which detected the related CME from 12:07 UT

t0 19:49 UT. LASCO Cl1 field of view is from 1.1 to 3..R

with a pixel size of 3 arcsec. The images are obtained using

a Fabry Perot at the wavelength 530B63A in which a Fe

N v at1238.8A, N vat1242.8), Sitat 1256.49, Si
I at 1260.425\, C1at 1266.42A. The filament and its
transition region is not well identifiable.

— between 8:17 UT and 11:28 UT

x1v line is the principal emission. LASCO C2 field of view
is from 2 to 6 R,. The pixel size is 11.4 arc sec. The wave-
length band pass is 58&8®00A in which the Thompson

scattered light on the free electrons is the principal emission

detected.

. The Extreme UV Imaging Telescope (EIT) provided images
in He 11 and in Fexir (Delaboudingére et al. 1995). The
pixel size of the CCD is 2.62 arc sec in the full resolution

mode. The table of the observations time according to the

wavelength is presented in Table 1.

. Spectra were obtained by the Coronal Diagnostics Spec-

trometer (CDS) (Harrison et al. 1995). The slit is moved to
obtain an image (24%240’) in 44 minutes, followed by
three reduced field-of-view rasters (12240’) in 22 min-
utes from 06:30 UT to 08:30 UT. After a gap of 5 hours, we

The second set of observations of SUMER concerns the
series of Hydrogen Lyman lines. 178 spectra are avail-
able with a time step of 63 sec. The following lines were
observed: L-8 at 923.11%, L-7 at 926.113, L-6 at
930.607A, Sviat 933.251, L-5 at 937.657, Svi at
944.354, L-4 at 949.598. The Lyman lines present a
strong central reversal at the location of the filament.
between 12:00 UT and 14:00 UT

The observations were performed in thexd(13994)

and Sirv (1402,&) lines. The filament was in fact gone
and nothing indicates the presence of a filament transi-
tion region.

The data reduction has been performed: flatfield, destretch-
ing (technics of Moran). The spectra have been calibrated
in wavelength using photospheric lines (Cl and NI) and the
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Fig. 1. Glance at the evolution of fila-
ment observed on May 31, 1997. From
the upper to lower: | image from
Meudon Spectroheliograph, SOHO EIT
304A, SOHO EIT 195A. The left pan-
els have been rotated to the correspond-
ing time of the right panels. Box de-
notes the region observed by MSDP (see
Fig.2). A and B in the K image indi-
cate the two sections of the filament and
F the footpoint between them.

software developed in Oslo and in intensity (using the r#éie south. The plane seems to have been rotated by an angle of

diometry procedure updated by Klaus Wilhelm). 10degrees. This angle is well visible in the zoom imagesl[(Fig. 2)
corresponding to the box of F[d. 1. This indicates a deviation of
3. Overview of the filament the filament towards the equator.

. ' ) ) The filament consists in two sections A and B with a lateral
In Fig.[ are presented the filament observed in three d'ﬁer‘?ﬂ)trthern footpoint F. The evolution of the two sections is differ-

wavelengths corresponding to three different temperatures: H 'From the heliograph survey we saw that the eastern A part
(10" K), 304A (8 x 10" K), 195A (1.6 x 10° K) before (around 15 diffuse around 10:50 UT and disappears completely around

07 UT) and during its eruption (13:15 UT). The images at 059 T, the western B part starts to be diffuse around 12:40

UT have been rotated to the time of the eruption. The filameny- anq is no more visible at 13:08 UT. A short macrospicule-
channel points out the displacement of the filament plane toward
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08:40 MSDP

13:13, EIT195

Fig. 2. The upper left panel is theddimage of the line center from Pic du Midi Multi-channel Subtractive Double Pass (MSDP) spectrograph,

A and B represent the 2 sections of the filament and F the footpoint between them; The upper right is Meudon spectroheliogram at 13:13UT;
The lower two are EIT images; the arrow shows the position of SUMER slit at the 08:40 UT; Contour comesdriontehsity (upper left).

MSDP data were obtained at 08:40UT, but have been rotated to 13:13UT in this figure. FOV is aboul 289 Notice the rotation of the

filament channel between 08:40 and 13:19 UT.

like prominence is visible at the limb inddfrom 09:08 UT prominence at 07:18 UT is a stable part of the filament when it
to 14:03 UT. This section corresponds to the filament whencitosses the limb as it is seen imHsee previous section). We
crosses the limb, viewed through its main axis. have no real indication when the ejection starts on.

In 195A a thin dark thread lies in the filament channel,
particularly along the section B. It is well visible at 06:45 UT
(Fig.[3). It progressively moves towards the limb. The estimated
On the disk in 304\ a large and long black area delineates theelocity of progression toward the limb of the dark thread is
filament with lateral northern feet (Fids. 1 dnd 3). After 10:16etween 2- 5kms'. So, the motion of the dark thread likely
UT (notice the lack of 304 images between 07:18 UT andresults from a projection angle effect as the filament rotates
this time) part of the structure is observed as a prominence awith the sun. The apparent motion of the dark thread in the
the other part as a filament. Part A is better seen and the dfildkment core at the time of the ejection is very slow compared
corridor extends towards the East as the time is progressitthe prominence velocity. At 13:12 UT, only the prominence
That may be related to the extension and the rise of the latesake is visible in dark (Fi§]4). Dark threads in ¥%re the
feet F (between A and B) with long fine structures connectaiynature of absorption of the coronal line by cool plasma. In
to the surface. The eruption of the prominence is well visibtae prominence there is competition between absorption by cool
at 304A as a long extended twisted tube (to 1/4 solar radius) plasma and emission by hot one. A possible interpretation of the
13:19 UT. difference is that the dark part of the filament is disappearing

The velocity of the prominence (11 km?) in the disk plan during the ejection because of the heating of the material: the
can be estimated by measuring the shift of the top of the promiaterial begins to emit in 195 as observed in the prominence
nence from the 2 available images at 07:18 and 13:18 UT part and the filament core tends to be less dark on the disk.
304A. It is certainly a low limit of the velocity because the

3.1. UV and coronal filament observations
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Fig. 3. Evolution of EIT 195A (left
panels) and 30A (right panels).
The bright point mentioned in the
text is indicated by arrows in EIT
195A images. It could correspond
to the site of a new emerging flux
leading to reconnection and release
of energy. Such phenomenacould be
the trigger of the filament destabi-
lization.

A weak emission in 198 is observed above the limb in the3.2. Bright point
prominence part with some structures showing the same sh
as the 304 prominence (loop and crossing point in Fiy. 4).

Itis very difficult to observe flows in the filament core due t

n

the poor spatial (5.24 arcsec) and temporal (17 min) rGSOIUtt e location of the BP close to F and the time coincidence with

before the ejection. At the time of the ejection the images wete . . S
) ; . : the beginning of the rise of the footpoint fine structures we sug-

mainly obtained with the 2.62 arcsec resolution but every hours . : . A

in average gest that the BP is related to the triggering of the destabilization

ﬁP?[QSA images (close to the footpoint F of the filament be-
ween section A and B in Figl 3) we see the enhancement of a
| right point (BP) between 06:45 UT and 09:00 UT. Because of
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nature of heating during the reconnection. Such idea has now
a good support with the recent developrneri the 3-D MHD
modelling of filaments (Aulanier & Bmoulin 1998, Aulanier

et al. 1999). This model is based on the existence of a magnetic
flux rope in a bipolar configuration. The lateral footpoints are
explained by the presence of parasitic polarities in the filament
channel which create new connectivities. The material of the
footpoints are in the dips of these field lines. The emergence
of a new pore close to these field lines could easily develop a
destabilization of the filament. It can concern only one arch or
section of the filament.

3.3. CME

The LASCO C1 images shows the emergence of a dark and
bright feature above the NW limb after 12:07 UT (Fib.5). A
bright thin loop (marked at the head of the arrow in Elg. 5) ap-
pears above a cavity. The bright loop inflates until it escapes
from the LASCO C1 field of view. The bright loop then appears
in LASCO C2 field-of-view (Figl.b). The bright loop is devi-
ated toward the equator and force to be guided by the equatorial
streamer field lines. This deviation towards the equator had al-
ready been mentioned in the filament overview (Sect. 3). The
radial velocity is about 60 knts in the LASCO C2 field-of-
view. At the southern edge of the bright loop in the LASCO
C1 field-of-view, a strong brightening appears. This brighten-
ing could correspond to a strong compression occurring at the
feet of perturbed field lines as they inflate. A detailed analyzis
of this kind of brightnings was done by Dela & Aulanier
(2000) and Delange (2000). The overlay of the 3G4EIT im-

age at 13:18 UT with the LASCO C1image at 13:28 UT (Eig. 7)
shows that the prominence presents a strongiveemission

in its upper part and at its outer border. The prominence in Fe
X1v is thicker than in Har which again shows the heating of
the prominence. The CME observed in the LASCO C2 image
(Fig.[@) presents a twisted structure signature as it was already
observed in other cases (Wood et al., 1999, Dere et al., 1999).

R4 N 3 St

Fig. 4 EIT images of the prominence ejection in 185t13:12 UT,jn 4. Physical parameters of the filament

304A at 13:18 UT and the difference of the images obtained inA954 1. Microturbulence and twist before the eruption

at 13:12 UT and at 7:12 UT. A part of the prominence is observed

in absorption in 304 and a part of the prominence located in thdhe MSDP profiles of each pixel of the filament are available

small loop formed at its upper part is observed in emission inAL95at 08:40 UT few hours before the eruption (it is the only time

(highligthened by the difference of images, emphasizing the low lewayailable). The K. profiles are relatively large in section B.

signal and saturating the high level signal). This line broadening could correspond to high microturbulence
or unresolved motions suggesting twist motions of the filament
structures (Fid.18).

of the filament. The BP could be due to emergence of a new In the Doppler shift map no large Doppler shifts were ob-

dipole and to reconnection processes. The location of the fis@rved at this time (v== 2 km s™1). Doppler shift fine structures

ment close to the limb did not allow to use MDI magnetogranis the main body of the filament (section B) are aligned along

to check this possibility. Brightening observed close to a fodtie main axis of the filament with blue shift in the south and

point had already been interpreted as the trigger of eruption aed shift in the north (visible in the profiles shown in Hig. 8).

had been related to the observations of new emerging and fasth a behaviour of the velocity field could be interpreted as

moving polarities (Simon et al. 1984). The new field lines coulsvisted motions of filament fine structures as in previous studies

reconnect with preexisting ones and the BP could be the s{§chmieder et al. 1985; Simon et al. 1984).
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Qo0=17

Fig. 6. White light image from LASCO C2 of the CME related to the
prominence ejection. The CME presents signature of a twisted flux
tube. The velocity is about 60 krm'.

CDS line profiles allow to compute the 3 moments: inten-
sity, Dopplershift and line broadening. The transition region
lines show a large broadening in the filament channel. Using He
I and QV lines we derive Doppler shifts in the filament (fig. 10).
Due to the location of the filament close to the limb they rep-
resent mainly the horizontal component of the flows along the
filament. Between 07:00 to 08:30 UT (after that time we have
no CDS data) we see mainly red shift on the northern side of
the filament and blue shift on the southern side. That could con-
firm the existence of a twist prior the eruption. The twist is well
visible in section B. At the footpoint F no particular Doppler
shift is observed around 08:30 UT. It is also what is noticed in
Lyman lines.

The SUMER slit cuts the filament near its footpoint F ac-
cording to the co-alignment between CDS and SUMER (Hig. 2).
The Lyman lines observed in the filament over the disk show
a central reversal. The central part corresponds to absorption
by the cool filament plasma as it was already mentioned in the

Fig.5. LASCO C1 images of the ejection obtained in €8/ from study of an Othe_r filament bY SChmied_er etal. (1998) (Eg. 12).
12:07 UT to 19:49 UT. Images are differences with an image obtained 1h€Y are quite symmetrical and did not show such strong
at10:43 UT. A bright loop is formed above the prominence and movifjoadening. This can be explained easily. The Lyman lines are
outwards. One of its footpoint is located near the equator. It brightnd@ss sensitive to microturbulence because of their optical thick-
as the ejection occurs. The bright loop is visible as an open featuren@ss compared with transition lines and because of their short
the image at 19:49 UT. wavelength compared withddwavelength nearly by a factor 6.
Before its eruption the filament s less and less visibledn H
due to partial heating (visible in 195EIT images) and twisted
The co-alignment of the Himages with EIT and with CDS (observed in 304 and suggested in édand He 1) during few
is presented in Figsl 2 andl 9. The CDS §6i41nage is compa- hours. Strong microturbulence is observed in the main body of
rable to EIT 304 and represents the transition zone, the CDife filament.
368A image looks like the EIT 198 image and is the signature
of coronal temperature emission. EIT has a better time resolus . .
tion but the spatial resolution of CDS is better than the EIT on%'j.z' Bulk flows during the eruption
The field-of-view of CDS covers a part of sections A and B dDnly in some time periods we observe asymmetric profiles of
the filament. the Lyman lines between 09:20 UT and 09:40 UT and again
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-3E825.218 15718035

Fig. 7. Overlay of the 304\ EIT image at 13:18 UT with the Ferv C1 image at 13:28 UT. The contours of the prominence inf8@#e drawn
on the first image over the Bav C1 image. The C1 image is displayed on the second image and the iBtpe on the third image. The
brightest parts in the C1 image correspond to the upper part of the prominence.

Table 2. Flows in the filament versus time

Time line Instrument  Doppler shift Doppler shift Velocity
uT inB (kms™') footpoint (kms*) (kms™1)
06:30-8:30 Hel, OV CDS twist few

08:40 Ho MSDP twist few

08:17-10:00 Lyman SUMER no data few

11:10-11:28 Lyman SUMER no data ~ 75

07:18-13:18 EIT >10 (prominence)
12:07-13:28 c2 60 (bright loop)

more clearly at the end of the sequence between 11:10 UT d&mn Lyman lines (SUMER) are of the same order as the ve-
11:28 UT in an extended portion along the slit (Eig. 13). THecity of the bright loop of the CME (LASCO C2) (Table 2).
blue peaks of the lines are weak. In a previous paper (Schmie@lbat confirms the strong relationship between the prominence
et al. 1998) we have shown that such asymmetry could be exuption and the CME.
plained by high velocities of the cool material. The missing blue
peak would indicate a strong blue shift of the filament. We ¢
give an upper limit of such a velocity. A displacement of 0425
corresponds to 75 knTs. In order to get accurate values of veThe Hu profiles of section B observed at 08:40 UT before the
locities a complete NLTE treatment is suitable. These Dopplertuption are relatively broad. Line broadening could correspond
shifts could correspond to horizontal velocities. Due to the pt® high microturbulence or unresolved motions as it was already
sition of the slit crossing a footpoint of the filament and the factentioned. By analysing the profiles obHand using a cloud
that at 11:00 UT we see mainly fine stretched structures in Bifodel method we can derive four parameters: the optical thick-
images we think that such a geometry implies that the blueshiftss of the filament, the source function S, the Doppler width
corresponds to the rise velocity of the threads of the lateral foatad Doppler shifts (Fi¢l8). There is a close correlation between
point (Fig[3). The threads are in a plane perpendicular to tthe depth variation of the source function and the total optical
solar surface and containing the line-of-sight. thickness in the H line (Mein et al. 1996). In order to get the

The profiles in Svi observed simultaneously with Lymanoptical thickness we assume a constant source function taken
lines are not shifted. They correspond to the transition zone latity ~ 1. With a source function equal to half of the minimum
not to the filament. of intensity of the H reference profile (};,,), we compute &

The eruption starts with the rise of one footpoint stretchinglue in the filament at the line center of the order of 2 to 3.
the prominence fine structures. The Doppler shifts estimated

A3, Optical thickness and gas pressure
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Fig. 8. Example of Hy profile (MSDP) through a cross-section of the B part of the filament. The left top profiles are mainly redshifted and
correspond to the northern edge of the filament, the right bottom profiles are blueshifted and correspond to the southern edge. The middle row
profiles are broadened profiles in the central part. Dashed profiles are reference chromospheric profiles. Continuous lines correspond to filament
profiles. The low panels areprofiles derived by the cloud model method.

Table 3. Intensity of Lyman lines in W m?sr !A~!. Mean ratio

It is important to see if this value is consistent with our

of peak to center intensity. Ib (Ir): mean peak intensity of blue (reyman lines results and their NLTE interpretation. The Lyman
wing; 10: mean center intensity; Im=(Ib+Ir)/2. Two time periods aréines observed in the filament over the disk show a strong cen-

08:37-09:24 UT, the second row corresponds to 10:32-11:19 UT

Line Ib Ir [0] Ib/I0 Ir/I0 Im/I0
L-4 0.075 0.099 0.045 1.67 2.20 1.93
0.12 0.10 0.083 146 1.24 1.35
L-5 0.049 0.059 0.037 133 161 1.47
0.066 0.071 0.054 1.22 131 1.27
L-6 0.035 0.040 0.028 124 1.44 1.34
0.038 0.054 0.031 122 170 1.46
L-7 0.025 0.030 0.019 129 153 141
0.029 0.039 0.022 132 1.76 1.53
L-8 0.026 0.033 0.019 133 172 1.53
0.043 0.037 0.030 143 1.22 1.32

sponds to absorption by the cool filament plasma [Elg. 12). Ta-
ble 3 gives the main characteristics of the Lyman profiles. Before
the eruption, the profiles are symmetric and comparable to line
profiles observed previously in another filament (Schmieder et
al. 1998). According to this previous paper, they could be fit-
ted by NLTE modelization (GHV 1993) using a slab of D=20
000km, T=7000Kv = 5kms ! and with a pressure of p=0.1
dyncnr2,

Inthis 1 D model the total optical thicknesgH«) is around
20 (P. Heinzel, private communication). This valuergiHc)
is large compared with the that we have determined with the
constant source-function cloud model using theptofiles. We
can conclude that either the NLTE model should be revised to
fit exactly our present Lyman line profiles or the assumption of
a constant source-function is not valid. Let us discuss the sen-
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CDS554 06:35W™

Fig. 9. Upper left: SOHO CDS &
at 554.51A (06:33UT); upper right:
SOHO CDS Mgx at 368.063
(06:33UT); Middle left: SOHO EIT
304A (07:18UT); Middle right:
SOHO EIT 195 (07:12UT). FOV
of CDS is about 240x 240, its po-
sition on the disc is marked with box
in the EIT images of lower panel.
Contours in upper and middle pan-
els come from EIT 198, of the mid-
dle right panel. Arrows correspond
the position of SOHO SUMER slit
(with some uncertainty).

sitivity of this latter assumption to our results. The consideré&d Conclusion
source-function () normalized by the continuum at disk cenWe have observed a long quiescent filament during its disk pas-
is ~ 5.5%. According to the curves§(presented in Mein et al. 94 9 P

i L e and its eruption on May 31, 1997. It was the target of
(1996), it appears that many curves can fit with such a sour g9¢€ ¢ i .
function atry =1 and lead to a;(Hc«) thickness around 10 to e Joint Observation Program (JOP17) during a MEDOC cam-

20. The considered gas pressure is o the orderof 0.1 dyenf 82 & (S0 CP SRS 20 SECn B EE e
or even larger and such a value is consistent with th@phcity 9 ' 99 9

and the Lyman line profiles reversals. bilization and the eruption by using multi-wavelength observa-
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He | 584.3 A OV 629.8 A

Intensity

Velocity (km/s)

Fig. 10.CDS intensity and velocity
~10 inHe land O V lines between 06:33
and 07:19 UT. Note the red shift in
the north and the blue shift in the
—20 south inside the filament channel.

60

30

08:54 09:11 09:33

120
90 ' _
60
_ Fig. 11.Evolution of filament occur-
30— — ring in Lyman line L4 at selected
times. The L4 line shows 2 peaks
10:22 10:39 10:55 15 when the slit crosses the filament.
0 \ \ \ \ \ The arrow indicates a region where
0 50 100 150 200 250 300  the blue peak is missing.

tions obtained with ground-based and SOHO instruments (Elifas deeply disturbed by microturbulence and twisted motions.
LASCO, CDS, SUMER). The filament consists of two maiThe twisted motions are clearly seen in Fo4and suggested
parts A and B. An X-ray bright point was detected in EIT #95 in Ho and Hel Doppler shift maps at 08:40 UT by the exis-
image near the footpoint F between A and B at 09:00 UT. Cotence of aligned regions of blue and redshifts along the filament
sequently we observe the slow di sappearance of section Aaiis. Such twisting motions have been described already in a
Ha due to heating process until 12 UT while the section Bisturbed Hv filament (Schmieder et al. 1985). These obser-
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May 31 1997 L 6 t= 2,179 pix=17/

Let=2,179 pix=17/

> 0.20] =~ 0.12
= i < 0.10f 1
N 0.15F 1 =
9 T 0.08F ]
%] (%]
h 0.10 J E 0.06 b
x [ 5 0.04 b
£ oosf ] £
= : = 0.02r ]
~ o.00t L\ ~ 0.00 S ‘ ]

948 949 950 951 936 937 938 939

wavelength (A) wavelength (A)
L 6 t=2,179 pix=17 L 7 t=2,179 pix=17

~ 0.10T ‘ ‘ ~ 0.08 ‘ ‘ )
% o0] 3
< 0.08f . < gos ]
[} L (O]
» 0.06[ 7] »
& i S 0.04 ] Fig. 12. Example of Lyman profiles
% 0.041 ] 3& ] in the filament before its eruption at
~ 002C ] - 0.02 ] 08:22 UT (dash-doted line), during
= [ = - ] eruption at 11:25 UT (3 dots dashed
— 0.00 = — — 0.00L : : line), on the disk (continuous line).

929 930 931 932 925 926 927 928  Pixel 17 corresponds to the location

wavelength (A) wavelength (A) indicated by the arrow in Fig. 11.

vations are supported by the sketch proposed by Raadu et al. -2
(1988). The observations show that the filament s in a dynamic
configuration. The dynamics is evident in terms of large scale
mass motions of the sections of the filament and in terms aof
microturbulence. The upward motion should lead to a rise ¢f 1.0
the filament, and an expansion of the flux tubes containing the
filament material since the surrounding pressure is decreasing
with height. Conservation of the current and the magnetic fI@ |
along the filament then requires twisting motions as the flugr 05" i
rope adjusts to a new radial equilibrium as it rises in the corona.
The destabilization of the filament could be explained by recon-
nection process in a 3D magnetic configuration as proposed new
generation models where lateral footpoints are due to the pres- ¢ | ‘ ‘ ‘ ‘
ence of parasitic.polarities (Aulanier et al. '1999)..The signature 5.5 (08:57 (09:35 10:13 10-50 11:28

of the reconnection would be the X-ray bright point.

Consequently LASCO observed a CME. The onset of tfég- 13.Ratio I_b/Ir between th_etwo peaks th_e blue_(lb) and the red peak
CME is already visible in EIT 304 images with the lift up (Ir).of Lyman line L4 versus time. Symmetng pr.oflles correspond .to a
of long stretched field lines of the footpoint F. The velocit)r/atlo equal to 1. Low ratio corresponds to missing blue peak profiles.
of the threads (SUMER-Lyman line Dopplershifts) is around
70kms! at 11:20 UT, velocity of the same order as the brigtRaris. We would like to thank Drs. Mein N. and Mein P. to have helped
loop, front edge of the CME visible in LASCO C2 at 12:13Isinthe MSDP datareduction and Dr P. Heinzel for fruitful discussions
UT. A deviation of theH« filament and the LASCO bright on the application of the cloud model method. Y.D. wants to thank the
loop towards the equator is observed during the pre erupti@NRS and Chinese Academy for the financial support _of his ;tay at
and the CME evolution, constraining the event to follow th@e Observatoire de Meudon in the context of a french-chinese bilateral
equatorial streamer field lines. The eruption and the CME gyegram. M.-M. was supported by PECO-CEI Program 5134.
well, spatially and temporally, related showing that they belong
to the same event, the same magnetic instability. References
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