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Abstract. The SPIRIT telescope aboard the CORONAS-F1 Observations of the solar corona by wide field instru-
satellite (in orbit from 26 July 2001 to 5 December 2005), ments
observed the off-limb solar corona in the & %Fe IX, X and
Xllines) and 3048 (He Il'and Si Xl lines) bands. Inthe coro- The solar corona is routinely observed now with two types
nagraphic mode the mirror was tilted to image the corona abf instruments: the temperature sensitive, space-based X-
the distance of 1.1...Bsynfrom the solar center, the outer oc- ray and EUV telescopes (e.g. SOHO EIT, Delabouatimi
culter blocked the disk radiation and the detector sensitivityet al., 1995), to study the inner corona upRe-1.3 (here-
was enhanced. This intermediate region between the fields adfter R is the distance from the solar center in the units of
view of ordinary extreme-ultraviolet (EUV) telescopes and the solar radius) and the electron density sensitive space and
most of the white-light (WL) coronagraphs is responsible for ground-based WL coronagraphs to study the outer corona
forming the streamer belt, acceleration of ejected matter anéibbove R=2. Excellent examples of ground-based observa-
emergence of slow and fast solar wind. We present here théons of the corona, starting from the limb level during the so-
results of continuous coronagraphic EUV observations of thdar eclipses can be found elsewhere (Koutchmy, 1994; Wang
solar corona carried out during two weeks in June and Deet al., 2007) but the solar eclipses are infrequent and last
cember 2002. The images showed a “diffuse” (unresolved)pnly a few minutes. Most of the data have been obtained
component of the corona seen in both bands, and non-radialjp to now with the SOHO LASCO C2 and C3 coronagraphs
ray-like structures seen only in the 1&%and, which can be (Brueckner et al., 1995). The LASCO C1 coronagraph ob-
associated with a streamer base. The correlations betweeserved the corona in the green line in the intermediate range
latitudinal distributions of the EUV brightness in the corona R=1.1...3.2 (Schwenn et al., 1997) only at the solar mini-
and at the limb were found to be high in 384at all dis- mum in 1996-1998.
tances and in 174 only below 1.5Rsyn. The temporal cor- Recently, the upper limit of the regular coronal obser-
relation of the coronal brightness along the west radial line,vations with the EUV telescopes was increasedrtel.7
with the brightness at the underlying limb region was sig- (STEREO SECCHI EUVI, Wilser et al., 2004) and the lower
nificant in both bands, independent of the distance. On Jimit for the space-based WL coronagraphs reducekktb.3
February 2003 SPIRIT observed an expansion of a transien'STEREO SECCHI COR-1, Thompson and Davila, 2007).
associated with a prominence eruption seen only in the’304 The ground-based MK4 coronagraph at Mauna Loa Solar
band. The SPIRIT data have been compared with the corre©pservatory is able now to observe the corona fieai.1
sponding data of the SOHO LASCO, EIT and UVCS instru- (Burkepile et al., 2005).
ments. In numerous observations it was determined that the inner
, . corona consists of a “diffuse” part, possibly formed by many
Keywords. Solar physics, astrophysics, and astronomyn.eqqived loops and well described by a hydrostatic approx-
(Corona and tran_smon region; Ultraviolet emissions; Ins”“'imation, and bright, raylike or threadlike axisymmetric and
ments and techniques) non-axisymmetric structures of different spatial scales, form-
ing a base of streamers (e.g. Koutchmy, 2001; Koutchmy
and Molodensky, 2005). The structure and local parameters
Correspondence tdv. Slemzin of the coronal plasma in the EUV range at distances below
(slem@sci.lebedev.ru) R=1.6 were studied by many researchers (e.g. Wilhelm et
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al., 1998, 2002; Warren, 1999; Parenti et al., 2000; Li etsients. In the period of high solar activity (2002—2003) the
al., 2000; Cirtain et al., 2006; DeForest, 2007, and others)SPIRIT EUV telescope operated in the coronagraphic mode
The parameters of the outer corona ab®&=2, mainly the  during 15 observation sessions lasting from several hours to
electron density and its 3-dimensional distribution, were re-one week. The current report presents the main parameters
trieved from the observations with the WL coronagraphs (e.g.of the instrument and some significant results of the SPIRIT
Lamy et al., 1997; Quemerais and Lamy, 2002; Saez et al.pbservations in comparison with the data of SOHO LASCO,
2005). The intermediate region betweRnl.6 and 2 hasnot EIT and UVCS.
been studied in detail, in particular, in the EUV, although it
is essential for theoretical modelling of streamers and solar
wind generation. Besides the problem of physical matching2 SPIRIT EUV telescope-coronagraph
of the EUV and WL data, it seems to be important to extend
the X-ray and the EUV measurements from the disk to at2.1 Design of the instrument and the observation procedure
leastR=2. .. 3, with similar spatial and temporal resolution to
watch spatial and temporal variations of the plasma structuréne of the two SPIRIT EUV telescopes had two channels
and the development of Coronal Mass Ejections (CMEs).  operating in 175 and 30&. It had been designed accord-
The ability of an ordinary EUV telescope to register a ing to the Herschel optical configuration which provides a
coronal brightness at the distances larger tRan.3 is lim-  good angular resolution and the largest possible efficiency
ited by the dynamic range of the detector based on Chargdue to only one reflection. The distance between the off-
Coupled Devices (CCD), which is typically about 4.5 orders axis parabolic mirrors and the detectors in SPIRIT was three
of magnitude, and the straylight levet{% of the mean in-  times larger than in the Ritchey Chretien telescopes with
tensity at the disk). Delabouditie (1999) was the first to  similar resolution (e.g. SOHO/EIT, SECCHI/EUVI), so the
overcome the latter limitation and observed the corona withstraylight in our case was at least one order less. In order
the EIT telescope in the equatorial plane to the distance$o operate as a coronagraph, the telescope was provided with
R~2.6. These observations were made while the spacecraftrivers to tilt the mirror up to +£1.5° from its nominal posi-
was in the offset position and the solar disk radiation wastion (Zhitnik et al., 2003). The optical design of the SPIRIT
blocked by a mask in front of the detector. telescope-coronagraph is shown in Fig. 1a. A driven lid in
The solar corona aR=1.3...12 is studied in the Far UV front of the input window was used as an outer occulter to
spectral range with the Ultraviolet Coronagraph Spectromeblock the direct illumination of the mirror by the intense so-
ter aboard the SOHO observatory (Kohl et al., 1995; Ray-lar disk radiation. The corona was observed through addi-
mond et al., 1997). This instrument has two UV spec-tional lateral optical windows. Both the central and the lat-
tral channels: the OVI channel operating in the range 945-eral windows have been covered with similar thin film fil-
1123A (473-561A in the second order), and the Ly  ters. The detector had an image intensifier with a variable
channel operating in the range 1160-1385(680—-635A). amplification, a lens and a CCD-array for the registration of
The images are obtained in the discrete spectral lines Ly visible images. The exposure time in the disk mode was 9,
1216A, FeXIl 1242A, O VI 10324, Si X1 499/521A, Mg in the coronagraphic mode 300s. Due to longer exposures
X 610/625A and some others in the slit-like fields of view and higher amplification of the detector, a sensitivity of the
(FOV) of 14'x40 (Ly « channel) and of 2840 (O VI instrument in the coronagraphic mode was 143 times (in the
channel). In the standard synoptic mode a panoramic viewt75A band) and 316 times (in the 3@band) more than
of the corona is constructed by a series of discrete exposures the disk mode. It should be noted that in both modes the
at 8 angular and up to 12 radial positions with the total ob-exposures in the 175 and 38sbands were strictly simulta-
servational time of~20 h. UVCS is a very effective diagnos- neous.
tic device for the analysis of local ionization equilibrium or  Due to the telescope design restrictions, the occulters were
line-of-sight velocity distributions, but cannot study spatial mounted eccentrically to the telescope optical axis, so the
and temporal dynamics of the coronal structures in a wideviewing range in the coronagraphic mode depended on the
field of view. current position of the FOV towards the instrumental axes.
The SPIRIT EUV telescope-coronagraph is a new instru-The FOV had the geometrical size of 42 . In total, the
ment for wide-field observations of the solar disk and theinstrument was able to observe the corona from the limb to
corona in the 175 and 304 EUV spectral bands (zhitnik the radial distance aR=5. The orientation of the FOV with
et al., 2002). The instrument is able to observe wide segfegard to the solar axes varied in time, due to a slow roll
ments (more than 90in latitude) of the solar corona from of the satellite (ordinarily the roll velocity was less than 3—
the limb to R=5 with high spatial (5) and temporal (5min) 4° 1/day). The roll angle was not stabilised, but its value
resolution, which has no analogues in the practice of the sowas recovered on ground using the attendant pictures of
lar astronomy. The main task for the CORONAS flight was the sky taken by two star cameras in the SPIRIT assembly.
to prove the concept and the design of such instrument and@he vignetting function of the coronagraph (Fig. 1b) had a
to define its potential for studying the solar corona and tran-steep rise from the limb t&®=4, so it acted as a radial filter
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Fig. 2. Plasma temperature response functions for the SPIRIT
175A channel(a) and the 304 channel(b) compared with the
functions for the corresponding EIT channels 171/195 andA304

analogous to that used in the WL coronagraphs, to equalize
the coronal signal at different heights.

The observational cycle consisted of three steps. First, the
mirror was tilted in order to place the FOV into the pre-
programmed position relative to the solar disk (taking into
account the current roll angle). Then the shifted image of
the disk was registered in the disk mode with the open oc-
culter, to control the real position of the FOV towards the
Sun. Then the occulter was closed, and several images of the
corona were taken in the enhanced coronagraphic mode. As
a rule, images of the disk were taken every 2—-3 h, between
Fig. 1. (a)Optical design of the SPIRIT telescope-coronagraph andthose from 4 to 12 coronal images were taken with a cadence
the ray paths in the disk mode (1) and in the coronagraphic modedf 15-30 min. Ordinarily, the images in the coronagraphic
(2); (b) the geometrical area of the coronagraph versus the off-axisnode were transmitted to the Earth in the binned mode with
the pixel size of 5.4, with the total number of frames and the
image format being limited by the available telemetry vol-
ume. Blurring of the coronal images produced by the drift
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304A bands are similar except for the larger contribution of
the hotion lines, in our case, caused by a wider spectral func-
tion. The contribution of the hot component can be easily
distinguished by a comparison of the 304 and ,i'/lﬁlages,

just as Delaboudigre (1999) did for the EIT images.

11/06/2002 01:06:40 UT

2.3 Processing and calibration of the images

The images of the disk and corona were first pre-processed
using a standard procedure which included a background
subtraction, a correction of nonlinearity of the brightness
scale (appeared at the highest amplification), and a flat-field
1000} 4limb edge Straylight 3 correction. Using the data of the star cameras the images
‘ — 175 A were rotated to compensate for the roll of the satellite, in or-
—— 304 A der to fit the Y-axis of the image with the solar rotation axis.
5 In some cases the images of the corona were summed over
the period of several hours for a better signal-to-noise ratio.
Then the images of the corona were superimposed on the
5 nearest disk image to build a composite image. To perform a
photometric analysis, the coronal images were calibrated by
dividing the signal in each pixel to the value of the vignetting
E function according to its radial position and then the disk and
a . . coronal parts were matched at the distancg»1.3.
1,0 1,5 2,0 2,5 The angular distribution of the straylight was studied dur-
Rin ing several partial solar eclipses observed with SPIRIT from
the CORONAS-F orbit. Figure 3a shows the images taken
. during the solar eclipse of 11 June 2002; Fig. 3b — the stray-
Fig. 3. (a) SPIRIT images in 175 and 3@4obtained during the  |ight radial functions for the 175 and 3@4bands. The stray-
eclipse of 11 June 2002, 01:06:40 UD) radial distributions of  |ight functions were sufficiently narrower and steeper than
the straylight in the SPIRIT 175 and 3@4bands along the scan o measured radial brightness distributions of the corona. In
directions marked by the dashed lines. the analysis presented here a contribution of the straylight
was neglected.
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of the satellite pointing system and variation of the roll angle
during the exposure time did not exceed 10-15 3 Results

2.2 Plasma temperature response functions for the 175 angl.1 Movies of the solar corona in the 1&5and 304A
304A bands bands

Figure 2a and b presents the plasma temperature respon3éie movies MvOl and Mv02 (online supplementary
functions (PTR) of the SPIRIT 175 and 38%ands incom-  material at http:/www.ann-geophys.net/26/3007/2008/
parison with the similar channels of the SOHO/EIT telescopeangeo-26-3007-2008-supplement)zigere composed using
(Slemzin et al., 2005). The SPIRIT 1#5channel had the the SPIRIT images taken in the 175 and #0dands
PTR similar to that of the 17A EIT channel. Calculations during two sessions of continuous observations in June
with the use of the CHIANTI code (Dere et al., 1997) showed and December 2002. MvO01 shows the west region within
that more than 80% of its input was provided by three lines—60 to +40 (relative to the east-west line) observed on 16
of the Fe IX, X and Xl ions {nax~0.6...1.5MK). The PTR  June 2002...22 June 2002. Mv02 shows the east region
of the SPIRIT 304 channel had two peaks: the major peak observed on 3 December 2002...10 December 2002. In order
corresponded to the He Il lind{ax~80.1F K) and the mi-  to enhance the coronal structures, the disk and the coronal
nor peak atr'~1...2 MK, associated with the coronal Si XI part of the images were presented in a logarithmic scale
303.3A, Fe XV 284.2A and Fe IX 171.3 lines (the latter  and separately scaled in intensity relative to the maximum
registered in the second reflection order of the mirror mul-brightness. Figure 4 shows the three selected frames from
tilayer coating). Estimations with the help of the CHIANTI the movies demonstrating the common features observed in
code showed that in quiet solar regions, more than 50% of the¢he corona.

total signal in the SPIRIT 304 band corresponded tothe He  Inthe 175A band (Fe IX-XI lines) the corona contained a

I 304A line. The response functions of the SPIRIT and EIT “diffuse” (unresolved), quasi-symmetric part and a structure
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of bright rays starting from the solar surface, some of them
deviated from the initial direction of tens degrees at the dis-
tance R=1.3-1.5 (examples in Fig. 4: the radial rays are
marked by the number 1, the non-radial ones by the num-
ber 2). Some very bright rays which evidently originated
from the active regions appeared near the limb (e.g. a group
of rays in the northeast sector marked by the number 4 in
Fig. 4, seen on 21 June 2002...22 June 2002), but it is nof
obvious for all cases. Possibly, these rays correspond to ope
magnetic structures associated with the solar wind streams
Several big rising loops (e.g. feature 3 in Fig. 4) were seen
and have been identified with the CMEs in the LASCO cata-
loguehttp://cdaw.gsfc.nasa.gde.g. CMEs of 16 June 2002
15:50:07; 17 June 2002 21:20:06; 20 June 2002 22:30:32;
December 2002 13:31:47).

In 304A the corona was inhomogeneous and more “dif-
fuse” than in 174 Only traces of the coronal rays seen in
175A were faintly visible in this band. The brightness in the
corona was higher when some bright regions appeared at thg 175 A 21/06/2002 16:45:13 UT
disk near the limb (or behind it).

3.2 Comparison of SPIRIT images with LASCO and
UVvCs

Figure 5a—d shows the composite pictures of the SPIRIT im- 2 \

ages and the LASCO C2 images for the same temporal peri

ods of 16 June 2002 and 22 June 2002. The SPIRIT images

of the corona were summed over 9-h intervals of observa- 175A 05/12/2002 09:18:09 UT 304 A

tions. The contrast of the SPIRIT coronal images has been

enhanced, as explained in the previous section. Fig. 4. Specific coronal features observed by the SPIRIT EUV coro-
The rays seen in the SPIRIT 1&5picture (Fig. 5a and ¢)  nagraph in the 175 and 3@dbands: 1 — radial rays, 2 — non-radial

between the limb and the inner boundary of the LASCO FOVrays, 3 —arising loop, 4 — a fan of rays linked with the active region

(R=2.3) marked by the numbers from 1 to 6 evidently haveat the disk.

counterparts in the streamer structure seen in the LASCO im-

ages. Itis Worth keeping in mind Fhat the coronal brightnessexcitation. Whereas the Fe ion lines of the &7band are

g]e;Z?tybAiﬁgelgzgr?;I?/vﬁggggli?]ﬁlcat?fxtgz:gti?lisepl)ergfron excited by collisions, in the O VI line the collisional and

e ]

ortional ton? of the plasma component with the temperature radative components are of one order of value (Raymond
gear 1 MK € P P P et al., 1997). Besides, the collisional components in the Fe

. o o IX-X-XI and O VI images correspond to different excitation
The correlation between the latitudinal distributions of the 9 B

) . o . temperatures?,~1 MK and 0.3 MK, correspondingly.
co_ronal brlghtness n the_ SPIRIT 38and LASCO Images The corona in the pair of the SPIRIT 38dand the UVCS
(Fig. 5b and d) is not high or even negative: some of the

. . o Ly o 1216A images (Fig. 6b) do not show the structural el-
brightest features in 308 at R=1.1...1.5 correspond to the y & mages (Fig. 6b) W Hetd

4 . . ; ements seen in the SPIRIT 1&5mage. The angular distri-
;engﬁ/?seo\f/(\;vrizker brightness in the LASCO pictur&ai2.3 butions of brightness in both cases are roughly similar: the

brightness in the sectors numbered by 1 is higher than those

Figur.e 6 demonstrates a comparison of the SP,IRIT a,nqn sector 2 in both bands. It corresponds to the suggestion
UVCS images for 16 June 2002: (a) the SPIRIT image iny,+ the coronal radiation in both cases is generated by the

175A from the limb to k=1.6 superimposed on the UVCS o, e mechanism of resonant scattering. The ligie is less

?mage _(R=1.6°...3.5) in the OVlline (1038); (b,) the S,PIRlT sensitive to the line-of-sight velocity than the He Il line (Kohl
image in 304A superimposed on the UVCS image in the Ly etal., 1995).

« line (1216A). In the first case only some of the rays seen
in 175A (e.g. features numbered as 1 and 2 in Fig. 6a) have
counterparts in the UVCS images. The difference in con-
trast to the coronal structures seen in the SPIRIT and UVCS
images can be explained by their supposed mechanisms of

www.ann-geophys.net/26/3007/2008/ Ann. Geophys., 26, 3WK-2008
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16/06/2002

SPIRIT 304 A 03:09...12:32 UT -
'§‘PIRIT 304 A 03:09...12:32

“ SPIRIT 175 A 03:09...12:32 g

UVCS OVI 1032 A 09:39 16/06/2002 UVCS Lya 09:39 16/06/2002

Fig. 6. Composite SPIRIT (ak=1...1.6) and the UVCS images (at
R=1.6...3.5):(a) SPIRIT 1754 and UVCS OVI 103A. 1 and 2 —

the rays in the SPIRIT having the counterparts in the UVCS image;
(b) SPIRIT 304A and UVCS Lya. In both images the brightness
in sector 3 is relatively higher than in sector 4.

{ * in the 1758 band is the largest in the relatively dense closed
R e 3 LLASEO N loops localized above the active regions. These structures
cannot be resolved with our spatial resolutiof in corre-

Fig. 5. Composite SPIRIT — LASCO C2 imagea) and(c) the ~ SPPndsto 1.210°km atthe limb), but their averaged bright-
SPIRIT 175 image aR=0...2.3 with the LASCO C2 image (at N€SSS proportional to the brightness of the active regions at
R>2.3), (b) and(d) the SPIRIT 304 image with the LASCO C2 the limb. At larger distances the major brightness is concen-

image. Panels (a) and (b) show the SPIRIT images for 16 June 200fated in non-radial rays, Solthe Correla}tion VaniSh(?S- .
summed over the period of 03:09...12:32 UT, and the LASCO im-  In the 304A band the main mechanisms of excitation of

age taken on the same day at 09:20:59 UT. Panels (c) and (d) shoWelium are: collisional excitation in the closed loops near
the SPIRIT images for 22 June 2002 summed over the period othe limb (probably enhanced by the non-thermal electrons or
03:32...13:06 UT, and the LASCO image taken on the same day ajonic diffusion) with the minor contribution of the radiative
08:30:58 UT. The scales are in units of the solar radius (the originexcitation by the photoionization-recombination (P-R) pro-
marked by a cross corresponds to the solar center). The pair Nunyagg (zirin, 1975; Macpherson et al, 1999; Andretta et al.,
bers 1...6 designate the features which probably belong to the samsnns- Judge et al., 2004). Above the limb this band also
structural elements seen in EUV and WL. ¢ — . . .
contains a contribution of the collisionally excited Si XI and
Fe XV lines. In total, these components result in a positive
correlation between the coronal brightness in theB0d4and
with the brightness at the limb. At the distandes 1.5 the
electron density is low, and the radiative excitation, namely,

Figure 7a shows the latitudinal distributions of the coronal the resonance scattering becomes dominant (Delabeudjni

brightness at different radial distances in both SPIRIT bandjéggg)’ which also provides a positive correlation with the

for 16 June 2002 (the west direction). In order to enhance th rlghtness?tt) thed“g]t?‘ how t | variati fth
signal-to-noise ratio, the initial SPIRIT images of the corona lgures 7b an show temporal variations ot the coro-

were summed over the period of 03:09...12:32 UT, and thenal brightness along the west equato_rial line dqring the We‘?"
resulting latitudinal distributions were averaged ovebihs. 16 June 2002722 June .2002’ normallz_ed to _unl_ty a_t each dis-
The limb distributions were taken from the disk images attance _and their correlations W|th_ the limb distribution. The
09:19:51 UT. Figure 8a demonstrates the maximal values opcan line doei r)ot crf?ss any bright corona_l rays and corre-
the cross-correlation functions between the latitudinal bright—Sponds tothe d|_ffuse corona apov_e th_e quiet solar region.
ness distributions and the reference limb distribution in each 'T‘ contrary with latitudinal d_|str|but|ons, the. temporal
band obtained with all possible latitudinal lags. Whereas at\t;a”‘"‘t'o.nS are well correlateq with thosg at the limb n both
all distances the distributions in 38dcorrelate well with the ands, independent of the distance. This result confirms that

corresponding limb distribution, in the 12sthe correlation th? corona a'F th? d|§tan_cﬁsl. -215 cl_osely I|nked_W|th the

at R>1.5 drops below 0.5, reflecting the non-radial structure.b”ght.ness d|str|but|on. in the underlying disk regions, vary-

of the corona at these distances. ing with the solar rotation.
The results may be interpreted in terms of the excitation

mechanisms of the Fe and He ion lines. Due to the collisional

excitation, at distances at=1...1.5, the coronal brightness

3.3 Spatial structure and temporal variability of EUV
brightness in the corona at the distance®eofl.. . .2

Ann. Geophys., 26, 30030816 2008 www.ann-geophys.net/26/3007/2008/
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Fig. 7. (a)Latitudinal distributions of the corona brightness above the west limb for 16 June @f)a2mporal variations of the corona
brightness at different distances along the west equatorial line for the period 16 June 2002...22 June 2002. The blue lines correspond tc
175A, the red lines — to 30A. The intensities are normalized to the maximum values for each distance.

3.4 Radial distributions at the equatorial plane

We analyzed the radial distributions of the EUV coronal
brightness in the equatorial plane using the SPIRIT data of 16
June 2002 described in the previous section. Figure 9 shows
the normalized radial distributions in the SPIRIT 175 and
304A bands (relative to the brightness at the limb) compared
with the EIT data taken from the paper of Delabouéigi
(1999). These data were obtained on 4 April 1996 when
the SOHO spacecraft was in the off-set position, and pre-
sented as normalized radial brightness distributions in the Fe
ion lines (an averaged distribution of practically coincident
data in the 171, 195 and 2&4bands) and in the 30& band
along the east-west line in the eastern direction. It should
be noted that the SPIRIT data correspond to the maximum
of the solar activity, whereas the EIT data were taken at the
minimum of the activity.

There are three important conclusions which result from
Fig. 9.

1. The normalized radial distribution in 3@4from the
SPIRIT data coincides with the corresponding one in
175A in the regionR=1...1.8. The EIT distributions

which are excited by electron-ion collisions. The re-
gion of predominantly collisional excitation of the He

Il line is larger at the solar maximum (the SPIRIT case)
in comparison with that at the solar minimum (the EIT
case) because of higher electron density in the middle
corona at the solar maximum.

2. Atthe distances larger thak=1.8 (in the SPIRIT case)

and R=1.2 (in the EIT case) the radial distributions in
the SPIRIT and EIT 30A bands are shallower than the
corresponding Fe line distributions. At the distances
of R>2 the SPIRIT and EIT 304 distributions prac-
tically coincide. According to the assumption of De-
laboudingre (1999), it means that in these regions the
resonant scattering of the disk radiation dominates in
the He Il line emission of the corona.

3. A comparison between the SPIRIT and EIT radial dis-

tributions shows the variation of the coronal EUV emis-
sion in the equatorial plane with the solar activity: in the
rangeR=1.1...2.5 the normalized distribution at the so-
lar maximum sufficiently exceeds that at the solar min-
imum and approaches it at larger distances.

in 304A and in the coronal Fe lines also coincide in A getajled guantitative analysis of radial distributions of the

the regionk=1...1.2. It suggests that in these regions
the emission in the 304 band (which consists of the
major He Il line and accompanying Si XI and Fe XV

lines) has the same dependence on the coronal electron

density as the corresponding emissions in the Fe bands

www.ann-geophys.net/26/3007/2008/

coronal EUV emission from the SPIRIT data will be done in
further works.
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b | lines — the SPIRIT data for the west equatorial line taken on 16 June
(b) —e—175A 1 2002 in the 175 and 304 bands correspondingly, red diamonds and
—e—304A 1 blue stars — the EIT data for the east equatorial line taken on 4 April

1 1996 in the 304 band and the averaged data obtained in the EIT
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Fig. 8. (a)Cross-correlation between the latitudinal brightness dis-
tributions for different distances in the west corona and the limb
distributions in the SPIRIT 175 and 38dbands for 16 June 2002;
(b) cross-correlation of the temporal brightness variations at differ-
ent heights along the west equatorial line with that at the underlyingFig. 10. Selected SPIRIT images of the failed prominence eruption
limb region during a week of 16 June 2002—-22 June 2002. and CME observed on 2 February 2003 at 05:41:22, 13:50:20 and
16:56:07 UT in the 178 (left) and 3044 (right) bands: 1 — the
prominence before eruption; 2 — a brightening after the failed erup-
3.5 Observations of transients in the middle corona tion; 3, 4 — different stages of the CME development. The coronal
parts are shown as the base difference images with the reference
During the SPIRIT coronagraphic observations we detectedmage taken at 10:24:14 UT.
several transients associated with eruption processes and
coronal mass ejections (CMESs). Simultaneous observations
in two spectral channels associated with different plasmareference image taken at 10:24:14 UT. Earlier, from 1 Febru-
temperatures give unique information to test and improve theary 16:00 UT to 2 February 10:00 UT, a slowly rising promi-
theoretical models of the eruption processes. As an examplaence appeared in 3@das a bright feature (marked by the
Fig. 10 demonstrates the selected pictures of the CME after aumber 1 in Fig. 10a). Between 06:00 and 10:00 the promi-
failed prominence eruption observed on 2 February 2003 benence returned back and produced a brightening at the lower
tween 13:00 and 18:00 UT. To enhance the contrast of tranboundary of the FOV (the feature 2 in Fig. 10b and c). After
sients, the coronal parts are shown as the base differencE3:29 UT a bright spot appeared at the distaReel.5 (the
images obtained by the subtraction from each image of thdeature 3) which could indicate the beginning of the eruption
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process. At 16:56:07 this feature was transformed into a biggCirtain, J., Martens, P. C. H., Acton, L. W., and Weber, M.: The
expanding loop (the feature 4 in Fig. 10c). After 18:30 the EUV unresolved corona, Solar Phys., 235, 295-316, 2006.

loop left the field of view atR~2.3. The whole eruption DeForest, C. E.: On the size of structures in the solar corona, As-
process was seen only in the 3band and may be def- _ trophys. J., 661, 532-542, 2007.

initely related to the He Il line, because in 1&5ve can  Delaboudinére, J.-P., Arizner, G. E., Brunaud, J., et al.. EIT:
only see the traces of the rising loop. So we can conclude Extreme-Ultraviolet Imaging telescope for the SOHO mission,
that the temperature of the erupting matter was sufficiently, Solar Phys., 162, 291-312, 1995.

. .’ Delaboudinére, J. P.: Resonance scattering of 30.4nm chromo-
less than 1 MK. The LASCQ CME Catalogue descr'.bed this spheric radiation by coronal singly ionized helium observed with
event as a weak CME moving with the projected radial speed g1 sojar Phys., 188, 259-275, 1999.

V=165Km/s (in the linear fit). It should be noted that in pere, K. P,, Landi, E., Mason, H. E., Monsignori Fossi, B. C., and
304A, due to the Doppler dimming effect, we can detectonly  Young, P. R.: CHIANTI — an atomic database for emission lines,
rather cold prominences and CMEs moving with the radial Astron. Astrophys. Suppl. Ser., 125, 149-173, 1997.

speedV <200 km/s (Labrosse et al., 2006). Instead, in A75 Judge, P. G. and Pietarila, A.: On the formation of extreme-
a detection of transients is limited only by the temperature ultraviolet helium lines in the Sun: analysis of SOHO data, As-

conditions: the plasma temperature must be of the order of trophys. J., 606, 1258-1275, 2004. _
1 MK. Kohl, J. L., Esser, R., Gardner L. D., et al.: The Ultraviolet Corona-

graph Spectrometer for the Solar and Heliospheric Observatory,
Solar Phys., 162, 313-356, 1995.

4 Conclusions Koutchmy, S.: Coronal physics from eclipse observations, Adv.
Space Res., 14, 29-39, 1994.

The SPIRIT EUV telescope-coronagraph is proved to be arf<outchmy, S.: Coronal streamers, Encyclopedia of Astronomy and
efficient instrument to study the solar corona and coronal Astrophysics, edited by: Murdin, P., article 2271, Bristol, Insti-
transients from the solar limb to several solar radii. These otuuttceh(r:: ngSLCZEg?\:zTAZQeégOh M.: Magnetic configurations
data fill the gap between the images of the corona obtainedK Y, > L y V. V.- Vag g

. of streamer structures in the solar atmosphere, Astronomy Lett.,
by the ordinary EUV telescopes and WL coronagraphs. The 31(6), 398-405, 2005.

instrument is efficient to detect CMEs, eruptive prominences| aprosse, N., Gouttebroze, P., and Vial, J.-C.: The Helium spectrum
and other slow moving transients. Depending to its tempera- iy erupting solar prominences, Highlights of Astronomy, edited
ture, they can be observed in Fe ion or He ion line bands. by: van der Hucht, K. A., 14, 119-123, 2006.
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