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Abstract. On 9 May 2007 a prominence eruption occurred 1 Introduction

at the West limb. Remarkably, the event was observed

by the STEREO/EUVI telescopes and by the HINODE/EIS Despite the huge number of solar coronal mass ejections
and SOHO/UVCS spectrometers. We present results fromfCMESs) studied in the last decades from coronagraphic and
all these instruments. High-cadence3( s) data from spectroscopic data, many fundamental questions on these
STEREO/EUVI A and B in the Ha 1304 line were used to  events are still open. In particular, even if it is at present
study the 3-D shape and expansion of the prominence. Thelear that CMEs are related to the storage and subsequent re-
high spatial resolution EUVIimages-1.5"/pixel) have been  lease of magnetic energy in the chromosphere and the lower
used to infer via triangulation the 3-D shape and orientationcorona, the real physical phenomena triggering the final en-
of the prominence 12 min after the eruption onset. At thisergy release have not yet been unambiguously identified.
time the prominence has mainly the shape of a “hook™ highly Due to the intrinsic complexity of solar eruptions, it is neces-
inclined southward, has an average thickness of 0.068R  sary to observe these events with as many instruments as pos-
length of 0.43 R, and lies, in first approximation, on a plane. sible covering the whole electromagnetic spectrum, to have
Hence, the prominence is mainly a 2-D structure and therdénformation on particle accelerations and shocks (from radio
is no evidence for a twisted flux rope configuration. HIN- data), on coronal densities (from coronagraphic white light
ODEJEIS was scanning with the' 3lit the region where the images), coronal temperatures (from EUV telescopes), ki-
filament erupted. The EIS spectra show during the eruptiometic temperatures and plasma motions (from EUV spectro-
remarkable non-thermal broadening (up@00kms?)in  scopic data), and energy deposition sites (from X-ray data).
the region crossed by the filament in spectral lines emitted aHence it is mandatory to focus on the events occurring during
different temperatures, possibly with differences among linesmulti-spacecraft campaigns.

from h|gher Fe ionization StageS. The CME was aISO Ob' In May 2007 we designed a muiti_spacecraﬁ: Campaign
served bythe SOHO/UVCS instrument: the SpeCtl‘OgI‘aph Sl|h|med at observing the off-limb corona with Hinode,
was centered at 1.7 at a latitude of 53SW and recorded STEREO and SOHO instruments (Hinode HOP 7; Beé
a sudden increase in thevd 111032-1037 and St1l 1520 zanna et a).2009 and at measuring electron temperatures,
spectral line intensities, representative of the CME front tran-gensities, and elemental abundances in the low corona at dif-
Sit. ferent altitudes and latitudes above an Active Region (AR
— NOAA 10953). This campaign involved in particular the
Keywords. Solar physics, astrophysics, and astronomySTEREO EUV Imager (EUVI; se&Vuelser et al. 2004,
(Flares and mass ejections; Ultraviolet emissions) — Spacthe HINODE EUV Imaging Spectrometer (EIS; seelhane
plasma physics (Magnetic reconnection) et al, 2007) and the SOHO Ultraviolet Coronagraph Spec-
trometer (UVCS; se&ohl et al, 1995. During this cam-
paign, a prominence eruption and a coronal mass ejection
(CME) occurred on May 9 at the West limb (see aiam-
porad et al.20093. This unique event has been observed
by all the instruments mentioned above: in the following we

Correspondence toA. Bemporad present the results we obtained from imaging data acquired
BY

(bemporad@oato.inaf.it) by STEREO/EUVI (Sect. 2), which has been used to make
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STEREO B/EUVI, 13:40 STEREO B/EUVI, 13:46 STEREO B/EUVI, 13:52 STEREO B/EUVI, 13:58

Fig. 1. Top: sequence of He 1304 images acquired by the EUVI telescope on the STEREO-B spacecraft showing the erupting prominence
object of the present study. Images are plotted in reverse color scale, hence darker features correspond to a brigimiesida and vice-

versa. Bottom: the resulting coronal mass ejection as observed by the COR1 coronagraph aboard STEREO-B (sequence of base differenc
images; brighter features correspond to relative column density increases).

a 3-dimensional (3-D) reconstruction of the prominence, andng from ~13:40 UT. The eruption emanates from a latitude
from spectroscopic data acquired by HINODE/EIS (Sect. 3)of ~27° S, but in the early phase propagates southward (i.e.
and SOHO/UVCS (Sect. 4) instruments. Results are distowards larger latitudes), highly inclined with respect to the
cussed and summarized in the last section (Sect. 5). radial direction (13:46 UT frame). Nevertheless, the follow-
ing images show that (as it appears in the standard 2-D im-
ages, i.e. projected on the plane of the sky — see Fig. 1) the
2 STEREO/EUVI observations eruption changes its direction of propagation, rotating West-
ward and being finally ejected at a much higher latitude than
Between 25 April and 8 May 2007 the AR NOAA 10953, the source AR. The prominence eruption was followed in the
located at a latitude of 215, crossed the disk dragged by higher corona by a slowvgme~310kms?1), decelerating
the solar rotation. A Hx “S-shaped” filament was visible (acme~—7.4ms2) limb CME! propagating around a lat-
in these days above the source AR 10953, mostly alignedtude of 42 S. The CME is shown in Fig. 1 (bottom pan-
along the North-South direction: this filament is probably els) as a sequence of base difference STEREO-B/COR1 im-
the source of the eruption on 9 May 2007. On this day, whenages (i.e. the last image before the CME has been subtracted
the AR was already behind the solar limb ti4° (11° S, from all following frames) representing the coronal density
104 W), a prominence eruption occurred (Fig. 1, top pan-
els). In particular, the sequence of STEREO-B/EUVI iHe 1see the SOHO/LASCO CME catalog available on-linétip:
1304 images shows a tongue of plasma being ejected start/cdaw.gsfc.nasa.gov/CMIst/.

Ann. Geophys., 27, 3848851, 2009 www.ann-geophys.net/27/3841/2009/


http://cdaw.gsfc.nasa.gov/CME_list/
http://cdaw.gsfc.nasa.gov/CME_list/

A. Bemporad et al.: Multispacecraft observations of a prominence eruption 3843

Stereo B, 13:52,20" 3D reconstruction
- -0.47] : : ' r -0.4

Stereo A, 13:52,20"

-0.4

-0.5 - -0.51 - -0.5 -
-0.6 O - -0.6 - ~0.6 O -
> ] S 1 S 1 i
3 . F & 1 &
> ] O [ > ] > O
S/ ORUNE B BEE OPNeN.
—O.8—::> O @ - —0.8] = —O.B—O O O -
_09 1 T T T T __ _09 ] T T T [ _09 i T T T T
0.85 0.90 0.95 1.00 0.85 0.90 0.95 1.00 1.05 0.85 0.90 0.95 1.00 1.05
X (R) X (R,) X (R,)

Fig. 2. The pair of Hell 2304 images acquired at 13:52 UT by EUVI aboard STEREO B (left panel) and A (right panel) and the 3-D
positions (reconstructed via triangulation) of the 100 pairs of features selected inside the prominence as seen from the Earth (middle panel).
As an example, some of the selected pairs are outlined in left and right panels by white solid circles.

enhancements associated with the CME transit. Below thdegs. (1) given byMierla et al.(2008: it turns out that, for
COR1 occulter the last EUVI image in the top row of Fig. 1 constant uncertainties in all the measured parameters, the rel-
(13:58 UT) has been overplotted (base difference image) irative uncertaintyAi /A on the longitude maximizes =0
order to better show the relative positioning of the promi- and progressively decreasesamcreases.

nence eruption and the resulting CME. In the first EUVI frames acquired during the eruption (see

As mentioned in Sect. 1, these observations have been aé-ig. 1, 13:40 UT frame) it is difficult to identify many pairs of
quired during a multi-spacecraft campaign: in particular, onsub-features within the prominence to be used to perform the
7 May 2009, the STEREO/EUVI telescopes acquired a seiriangulation study, while at later times (see Fig. 1, 13:58 UT
ries of high cadence~37 s) images in the He 1304 filter, frame) the erupting plasma is no longer visible in the EUVI
showing the chromospheric plasma at temperatures arounfield of view (FOV). Fortunately, the high temporal cadence
~6x10* K. EUV images acquired by the two STEREO-A (~37s) gave us the opportunity to select, among different
and -B spacecraft can be combined to perform a triangulatiorpairs of STEREO images, the one showing the largest num-
study and derive information on the 3-D shape of the eruptingoer of prominence features clearly identifiable at the same
prominence. In order to perform this study it is necessary tatime from both points of view. Some of these pairs are out-
identify the same features observed across the prominence lined, as an example, in Fig. 2 (solid circles): in particu-
a pair of images acquired at the same time from two differentlar in this study we selected the pair of frames acquired at
points of view. On May 2007 the angjebetween the twin  13:52 UT. At this time the prominence is already well on
STEREO spacecraft was quite small, aroyr7.2°: this its way, thus the prominence plasma is becoming increas-
helped us in the identification of the pair of features (suchingly “fragmented” and possibly diluted, making it possible
as plasma blobs, sub-filaments, etc...), even if on the otheto identify many relatively compact sub-features across the
side a small angle between the two STEREO spacecraft imerupting material, a more difficult task at earlier and later
plies larger uncertainties in the determination of the longi-times. Notice that this is also approximately the time when
tude via the triangulation technique. This is a general re-the EIS slit start to scan the erupting prominence (see later
sult which can be demonstrated simply by differentiating theon, Fig. 4, top right panel). Once the pair association is made
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SRR R 8 sub-classes of closest points, we derived 8 interpolating
STEREO Behind COR’ points. The solid line connecting these 8 average points
(middle panel in Fig. 2) shows that at this time the promi-
nence has approximately the shape of a “hook” anchored at
the Sun surface. The “hook”, oriented along the North-South
direction, is not lying on the plane of the sky, but is inclined
with respect to that plane by35° towards the observer. The
prominence is centered at an average longitude @ 1ide-
hind the limb (in very good agreement with the longitude of
the source AR) and a latitude of 34 S (hence~24° South-
ward with respect to the source AR). This implies that the
prominence plasma motion, finally resulting in a small CME
propagating at a latitude of42° S, occurs with negligible
longitudinal velocity: the plasma expands mainly in altitude
and in the latitudinal direction, while the longitudinal expan-
sion rate is much smaller (please refeB®mporag2009h
for a more detailed description of the results we derived on
the 3-D prominence structure and expansion). The approx-
imate prominence length (estimated as the sum of relative
distances between the 8 average points}343 R, , while
the prominence thicknegt along the line of sight (LOS —
Fig. 3. STEREO-B COR1 and EUVI He 1304 composite image estimated ag,=20, whereo, is the average standard devia-
acquired during the prominence eruption (13:51 UT) showing thetion of the z-coordinates for the 100 points)is=0.068 Ry;
field of views covered by the SOHO/UVCS slit (blue solid line) and hencel~6.3xd,. As a consequence, we conclude that the
by the HINODE/EIS spatial raster (yellow box). prominence is mainly a 2-D structure and its material is ex-
panding, at least in the early phase reported here, only along
the latitudinal and radial directions, while negligible motions
(i.e. when the same source poiftis identified in both im-  occurred in the longitudinal direction.
ages), it is possible to derive the 3-D positionfoby using
the geometrical relationships defined in gy@polar geom-
etry. In particular, whenP is observed from two different 3 HINODE/EIS observations
points of view by the two STEREO-A and B telescopes, the
same point is focused onto the two CCD detectors over twaDuring the multi-spacecraft campaign of May 2007, the
differentimage point®, andPg; the three point®, P4 and  HINODE/EIS spectrometer observed off limb in the South-
Pg define the epipolar plane. If the positions of the two im- West quadrant (yellow box in Fig. 3). The EIS instrument
age pointsP4 and P (i.e. projected altitude and latitude) are is able to observe spectral lines in two wavelength bands
known to correspond to the same 3-D pafhand if the posi-  (SW: 163-209; LW: 242-289A) with a spectral resolu-
tion of the two spacecraft (in particular the angldetween  tion of 0_0223&/pixe| and a spatial resolution of’lalong
the spacecraft) is known, then the 3-D positionfotan be  the slit; the instrument has 4 possible slit widths, two for
calculated: this process is called triangulation (please refegpectroscopy (1 and 2) and two for imaging (40 and
to Mierla et al, 2008 for analytic formulas and for a bet- 266’) and acquires data with its 51%ng slit oriented par-
ter description of the STEREO triangulation geometry). By allel to the North-South direction. On 9 May 2007 the in-
performing the same triangulation study over a large numbestrument performed 5 spatial rasters: each raster, acquired
of image point pairs located in the erupting prominence, theover a time interval of about 1 h with the’ zlit, covered
3-D position and orientation of the erupting plasma can bea FOV of 479.%512 arcset (X xY), centered at the posi-
reconstructed. tion X=985.2", Y=—491.7 in heliocentric coordinates (see
In this work we selected 100 pair of points across theFig. 3). This FOV has been covered by moving the EISI2
prominence as observed by the two STEREO/EUVI tele-from West to East by steps of 7.8&overing a latitude inter-
scopes at 13:52 UT: the resulting positions of these pointyal between 1®°—45.1° S and an altitude interval between
are shown in the middle panel of Fig. 2 in the Heliocentric- 0.81-1.49 R.
Cartesian coordinate system. This reference system has the One of these rasters started at 13:15UT and ended at
origin on the Sun center and the x-, y- and z-axes pointingl4:18 UT, hence covered the right time interval to observe the
towards the West limb, North limb (as seen from the Earth)prominence eruption. Because the raster has been performed
and the Earth, respectively (see Fig. ZTinompson 2006. by moving the EIS slit from West to East, at the early phase
By averaging the 3-D coordinates of these 100 points overnf the eruption the slit was located at larger heliocentric
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Fig. 4. Sequence of STEREO-B EUVI He 1304 images showing the evolution of chromospheric material in the HINODE/EIS field of
view (yellow box in Fig. 3) during the- 1 h raster acquired from 13:15 to 14:18 UT. The vertical black line shows the instantaneous position
of the EIS slit during the West-East scanning. The bottom right panel shows the simulated raster resulting from STEREO/EUVI data to be
compared directly with EIS line intensity maps (see Fig. 5).

distances, while the late phase of the eruption has been santhe Westward expansion of the erupting prominence and the
pled at lower altitudes. In order to better compare the instanEastward scan of the EIS slit making the spatial raster.
taneous FOV of the EIS slit with the chromospheric evolution  The EIS intensity maps (Fig. 5) in different lines, ob-
observed by STEREO/EUVI in the He 1304 line, Fig. 4  tained by integrating over each line profile, show enhanced
shows a sequence of EUVI images in the FOV covered byemission of the chromospheric erupting material only in the
the whole EIS raster (see above): the vertical black line rep“cooler” spectral lines such as Hex256.32 (top left panel)
resents the instantaneous position of the EIS slit during theand Feviii 1185.21 (top right); these two lines have maxi-
raster. This sequence demonstrates that the EIS slit cut exnum formation temperatures @f~10*°K and T~10°6 K,

actly across the prominence during its eruption. For futurerespectively. The He 1256.32 intensity mapfrom EIS isin
comparison with EIS intensity maps, the bottom right panelgood agreement with the map derived from STEREO/EUVI
of Fig. 4 shows also the He A304 intensity map constructed datain Hal 1304, as expected. A comparison between Fig. 5
by cutting vertical slices from STEREO/EUVI images at po- and Fig. 4 shows that the observed EIS iHstensity map
sitions and times of the EIS slit FOV and by degrading theis a complex superposition of the spatial and temporal evolu-
spatial resolution in the X direction down to the EIS res- tions occurring during the eruption. At13:50 UT the EIS
olution. Hence, this panel is a simulated “STEREO/EUVI slit was cutting across the erupting prominence and the cor-
raster” and shows what we expect to observe in EIS datagesponding emission is mapped at columns located around
for instance in the H& 1256 line intensity map. In partic-
ular, the simulated EIS raster (bottom right panel of Fig. 4) 2please notice that the HeA256.32 line is blended with other
shows something like a vertical filament of chromosphericcoronal lines such as the Si 1256.36, Fex 1256.39, Fexil
material. As demonstrated by this figure, this is the net result256.41 and Faiil A256.42 spectral lines. The intensities of these

of the superposition between two simultaneous movementsin€ have not yet removed in the intensity map shown in Fig. 5:
work to deblend the He line is in progress.

www.ann-geophys.net/27/3841/2009/ Ann. Geophys., 27, 3881%-2009
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Fig. 5. The erupting filament material and the surrounding corona as seen by EIS in th22%6.32 (top left), Fe/i1 2185.21 (top right),
Fexil 1195.12 (bottom left) and Fev 1284.16 (bottom right) spectral line intensities during the 13:15-14:18 UT raster (see Fig. 4). The
left part of the raster contains missing data.

X2~950", while 10 min later £14:00 UT) the prominence is a strong line broadening is associated with the region where
already out of the spectrometer FOV and the EIS slit is samthe prominence eruption occurred. Because, as shown by
pling the prominence remnants located at the projected posithe bottom left panel of Fig. 5, EIS data show no significa-
tion of the coronal region from where the eruption appears tative emission from the erupting material in the ¥e line,
expand. The EIS line intensity maps in the “hotter” lines suchthis non-thermal broadening has to be ascribed entirely to the
as Fexil 1195.12 (bottom left panel) and Bev A284.16  surrounding corona. In order to better show this line broad-
(bottom right) show no emission from the prominence ma-ening, Fig. 6 also shows the normalized>de 1195.12 line
terial. These lines have higher maximum formation temper-profiles along a row (top right) and along a column (bottom
atures {~10°2K and T~1004K, respectively) hence this left) both cutting across the region of line profile broaden-
implies that the erupting plasma is at most a temperature oing. In order to better show real broadenings before any data
10°6 K~4x10PK (i.e. the Fevii maximum formation tem-  reduction, profiles shown here are extracted from raw data,
perature). hence before correcting for instrumental effects. For this rea-

Figure 5 shows that the high temperature emission is ap§on, profiles plotted along a column (bottom left panel), i.e.

parently not affected by the transit of the erupting filament. a;:ongl the slit, Shﬁw a progressive ﬁentr:md Sh.'ft cagsed by
Nevertheless, strong changes in the high temperature Iin&:he gt betweenlt € specr;[_rlomﬁter S Ilt, t Zgrlatlng grids and
profiles occur: in particular, at projected positions where thet_ e detector columns, whie t ose plotte along a row (_top
erupting material is sampled all the observed coronal spec[.'g’ht p?”e')’ l.e. at different times, show a q.ua5|-3|r-1u30|da|
tral lines show strong line broadenings. As an example, tWOI|ne shift due to the HINODE spacecraft orbital motion oc-

Fexi 195.12 normalized line profiles are plotted in Fig. 6 curring during the raster. From these two panels it is evident

(top left panel): these two profiles have been acquired inthat strong line broadenings occur approximately in the FOV

H / /
the surrounding undisturbed corona (red line) and along thd®9'on between 880X <980" and Y<—560'.
eruption path (blue line) at the same heliocentric distance. The observed line profile widths are much larger than what
From a comparison between the two profiles it is evident thatexpected from the theoretical thermal broadening (due to the
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Fig. 6. Top left: a comparison between two ke 1195.12 line profiles acquired along the eruption path (blue line) and in the surrounding
corona (red line). The corresponding positions where these two profiles have been acquired are outlined in the bottom right panel of this
figure by a blue and a red asterisk, respectively. Top right and bottom left: normalizad FE95.12 line profiles plotted along a detector

row (top right) and a column (bottom left) cutting across the coronal region crossed by the prominence eruption (profiles shown in these
panels are not corrected for the EIS slit tilt and the HINODE spacecraft motion; see text). Bottom right: a map showingithd ¢ 12

non thermal line broadening in the raster acquired immediately after the eruption (see Fig. 4 and bottom left panel in Fig. 5). Vertical and
horizontal black lines show the detector column and row relative to the profiles plotted in the top right and bottom left panels.

ion kinetic temperature) and the instrumental broadeningsponding to non thermal velocities up t@l00kms™? (i.e.
Hence, in order to estimate the amplitude of the observedx kinetic temperature-3.5x 10’ K, far in excess of the ion
non-thermal broadenings, it is necessary to remove fronkinetic temperature of .6x10° K). In order to better show
FWHMs estimated with gaussian fitting the broadenings duethis effect, a map of F&il 1195.12 non-thermal line broad-

to these two effects. The instrumental FWHM for tHé 2 enings is shown in Fig. 6 (bottom right panel): by compar-
slit is ~3.0 pix=0.0669, while the thermal broadening for ing this map with Fig. 5 (top left panel) and with the evo-
the Fexii ion (with temperature of maximum formation of lution shown in Fig. 4 it becomes evident that the observed
10°2K) is 0.0237A, hence the expected line profile FWHM non-thermal broadenings are located in the coronal region
should be on the order af0.066%+0.02372 A=0.071A in crossed by the erupting prominence. Interestingly, line fit-
good agreement with the profiles observed in the unperturbeting to spectral lines from higher Fe ionization stages (such
corona (red profile in the top left panel of Fig. 6). Once the as Fexill 1202.04, Fexiv 1274.20 and F&v 1284.16) in-
instrumental and thermal broadenings are subtracted, it turndicates that this effect progressively decreases for increasing
out that the Fexii 1195.12 line has along the eruption path Fe ionization stages. For instance, the non-thermal broaden-
strong non-thermal line broadenings, up+6.1A, corre- ing observed in the F&v 1284.16 line are approximately

www.ann-geophys.net/27/3841/2009/ Ann. Geophys., 27, 3881%-2009
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Fig. 7. Top: the evolution of the Qr1 11031.9 line intensity along the southward part of the UVCS slit as a function of time. Positions
along the slit (y-axis) are given in arcsecs measured from the slit center; the pre-CME average coronal intensity has been subtracted in
order to enhance the visibility @i line intensity increase occurring betweei4:00 and 15:10 UT and due the CME transit across the slit.
Bottom: the Ovi 21031.9 line intensity evolution averaged over the southward part of the UVCS slit shown in the top plot (average pre-
CME intensity subtracted). The intensity peak between 14:00 and 15:10 UT corresponds to the transit of the CME front, while the following
intensity decrease can be interpreted as the CME void.

1/2 of the Fexi1 1195.12 line broadenings observed in the ters derived from its data represent the physical condition of
same location (a detailed analysis of the instrumental widthplasma above the area sampled by HINODE experiments.
is in progress, together with an assessment of blending in the In particular, during the CME transit UVCS data show
EIS lines). Possible explanations for these broadenings ara relatively faint ¢20%) increase in the @1 AA1031.9-
discussed in Sect. 5. 1037.6 doublet lines (see Fig. 7) and a smaller increase also
in the Six1l A520.6 line (second order line). This intensity
increase starts around 14:00 UT, when the erupting promi-
4 SOHO/UVCS observations nence was located at lower altitudes (see Fig. 1, top right
panel): this led us to conclude that the observed jump in the
In the higher corona the eruption reported here has been oy v intensity represents the CME front formed by the coro-
served by the SOHO/UVCS spectrometer; this instrument ishyal plasma compressed by the expanding prominence located
able to observe spectral lines in two wavelength bands (Ly-at lower levels; the intensity peak is also followed by an in-
o channel: 1145-128K; O vi channel: 937-1128) with  tensity decrease which can be associated to the CME void,
a spectral resolution of 0.%pixel and 0.092%Vpixel re-  \hile we did not expect to observe significative emission
spectively and a spatial resolution of;zhe projected slit  from the prominence. In fact, because thevOline has a
FOv, alWﬁyS oriented perpendicular to the radial direction, iStempera‘[ure of maximum formation arounmglos K, the
40 long and its thickness can be varied from4” to ~83".  cooler chromospheric prominence plasma (whose tempera-
On 9 May 2007 the UVCS instrument acquired spectra withtyre decreases with time as the prominence adiabatically ex-
the slit centered at an heliocentric distance of lo7dhd a  pands) is usually not emitting in this line, explaining why the

latitude of 5 SW (see Fig. 3). The slit thus covered, with transit of the prominence is not observed by UVCS in the
its southernmost section, also the region where the filameng v, spectral lines.

expansion and CME have been observed, and the parame-
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As well known, in the solar corona, lines form both by ODE/EIS and SOHO/UVCS data on 9 May 2007. Data ac-
excitation due to the collisions with thermal electrons (colli- quired by the EUVI telescopes onboard STEREO-A and -B
sional excitation) and by absorption of radiation emitted by spacecraft have been used here to derive information on the
the underlying layers (radiative excitation). Emission in the 3-D structure of the erupting prominence. Observations ac-
Si x11 line is due only to collisional excitation, while lines quired from these instruments have already been used to in-
from neutral Hydrogen and from the @ ion form also by  fer the 3-D shape of coronal loopEgng et al. 2007 As-
radiative excitation. The theoretical ratio between the inten-chwanden et al.2008 Rodriguez et a).2009 and polar
sities of the collisional components of theMd11031.9 and  plumes Curdt et al, 2008. RecentlyMierla et al. (2008
21037.63A lines is 2.0 while the ratio between their radia- estimated the propagation direction of CMEs by using the
tive components is 4.0 (see discussiomioci et al, 1987). leading edges height—time curves measured from STEREO
Because the average ratio observed in the pre-CME coron@OR-1 A & B images, whildHoward and Tappi$2008) in-
is 2.5, this implies that 60% of the 1031.9 line is collision- ferred by triangulation the position of the source region of
ally excited while 40% of the line is made of photons scat- two CMEs. Gissot et al(2008 developed an algorithm to
tered from the solar disk. Assuming the pre-CME plasmareconstruct from a pair of EUVI images a map of heights
to be stationary, its electron density can be derived from above the solar surface across an erupting filament. An erupt-
the ratio of the collisional to the radiative line components. ing prominence has been also studied in 3-DTiwpmpson
For a coronal electron temperatufe=10°3K (as estimated (2008 who found a prominence rotation by14Q® in the
from the ratio of the Ov1 11031.9 collisional component to rising phase. However, only a few events have been stud-
the Six1l A520.6 line intensity) and by assuming an exciting ied so far in 3-D in their early erupting phase and the global
disk intensity/gisk=1.94x 10 photcn?s 1sr! (as mea-  picture of CME development is far from being completely
sured by UVCS in 1996 at about the same phase of the solannderstood. The information we derived in this work from
cycle; seeRaymond et a).1997) we infer an electron density STEREO on the 3-D structure of the erupting filament led us
of the pre-CME coronai,=7x10°cm3. The same tech- to conclude that the prominence is a “hook-shaped” mainly
nique applied to the post-CME corona gives approximately2-D planar structure, suggesting the absence of a 3-D flux
the same temperature, while the coronal density decreases gpe, even if this kind of structures is envisaged in many
about 15%; this can be expected if the passage of the CMEare—CME models. The triangulation study has been per-

partially evacuated the corona. formed~12 min after the eruption has been triggered, hence
The average density of the CME front can be estimated asve cannot exclude that twisting motions occurred at earlier
follows: the CME is moving at+-310 km s'1, hence the Qv times. The prominence material rises at larger altitudes and

radiative component will be completely Doppler dimmed. also moves at higher latitudes (showing a southward motion),
The ratio between the @ 11031.9 and.1037.63A linesob-  while no significant motion occurs in the longitudinal direc-
served at the CME (i.e. after the subtraction of the pre-CMEtion, as demonstrated by the North-South orientation of the
intensity) is~2, hence pumping of the @ A1031.9 line  prominence and by the coincidence of the average promi-
radiative component by the € 21037.0 and Q1 11036.3  nence material longitude with that of the source Active Re-
spectral lines can be ruled out for the present event and thgion. This suggests that the prominence expansion occurs
observed Q1 intensity increase can be ascribed solely to themainly over a plane, hence is anysotropic. Unfortunately,
increase in the collisionally excited component of this line at the time of the eruption the source AR was already 14
(seeKohl et al, 1997, for a discussion of the Doppler dim- behind the limb, hence no information are available for this
ming effect in the Ovi lines). The latter is roughtly propor- event on the triggering mechanisms.
tional to the quantityxn?L, whereL is the extension along The prominence eruption has been observed by the HIN-
the LOS of the emitting plasma. By assuming that the frontisODE/EIS spectrometer during an off-limb West-East spa-
cilindrically symmetric, hence thdt equals the observed ex- tial raster. The spectra acquired by EIS showed unexpected
tension along the UVCS slit (0.65Rsee Fig. 7, top panel), non-thermal velocities in the corona along the eruption path,
it turns out that the transit of the CME front corresponds to up to~100km s1. Interestingly, non-thermal broadenings
a density increase byx3L0° cm3 with respect to the pre- are observed in high temperature spectral lines, such as the
CME corona: hence, the CME front, formed by compressionFe x11 1195.12 line, whose intensity maps show no emis-
of the coronal plasma, is denser by more than 40% than theion in areas where the cool chromospheric material erupted
surrounding corona. within the prominence. This implies that the observed broad-
enings are related to a phenomenon occurring not in the
prominence plasma, but in the corona crossed by the promi-
5 Conclusions nence and/or surrounding the eruption site and aligned along
the LOS. These broadenings could be in principle ascribed to
We presented here results from the analysis of a unique dataany phenomena such as: 1) plasma heating, due to a) mag-
set which allowed us to study a prominence eruption (result-netic reconnections occurring during or after the eruption, b)
ing in a slow CME) observed from STEREO/EUVI, HIN- adiabatic compression due to the prominence expansion, or
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c) other physical processes, 2) plasma turbulences (induceslon. Hinode is a Japanese mission developed and launched by
by reconnection), 3) fan shaped outflows projecting at differ-ISAS/JAXA, with NAOJ as domestic partner and NASA and STFC
ent angles with respect to the LOS (along field lines openedUK) as international partners. It is operated by these agencies in
by the CME), or other effects. Nevertheless, the observecO-operation with ESA and NSC (Norway).
broadening dependence on the Fe charge state suggests to Topical Editor R. Fors_yth tha_mks B. S_chmn_ader and another
rule out explanations involving collective plasma motions 2n°nymous referee for their help in evaluating this paper.
(such as plasma turbulence and outflows) and to favor charge
dependent heating processes (such as the adiabatic compres-
sion). A mechanism dependent on the ion charge or on itReferences
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