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Abstract. We have analysed the latitudinal properties of thomingo, Fleck, & Poland 1995). From the analysis of these
profiles of theH I Lyman « line at1215.6 A and of theO VI UV lines we derived information about the thermodynamical
doublet atl031.9 A and1037.6 A in the extended solar corona,properties of the coronal medium, averaged along the line of
betweer.5 Ry and2.0 R, . Observations have been performedight. A particularly relevant parameter that can be derived from
with the UltraViolet Coronagraph Spectrometer (UVCS) othe line profile is the kinetic temperature of the plasma, defined
board the ESA-NASA solar satellite SOHO (SOlar and Hes (see for example Jefferies 1968)
liospheric Observatory). The results show that these lines have )
quite a different behaviour with latitude: the « line has larger ., <0A)\FWHM> g M )
full width at half maximum (FWHM) values in the streamer re- k- 1.67A | 2k
gion and narrower ones towards polar latitudes, whileahél
lines have a minimum FWHM at the center of the streamé¥herec is the speed of light is the wavelengthAApwam
which almost steadily increases towards polar regions. The dbthe full width at half maximum (FWHM)¢ represents the
servations have been analysed looking also for an interpretatighocity contribution from non-thermal motionk is the ion
in terms of selective heating mechanisms. The implications BBSsK is the Boltzmann constant. The kinetic temperature is
our results for coronal heating theories are also examined.'éhated to the coronal heating mechanism (see, for instance,
particular we discuss the possibility for the presence of the idfohl et al. 1998); we plan to study its latitudinal properties
cyclotron coronal heating mechanism. Moreover, we point olfirough the analysis of the FWHM values of the line profiles
an interesting correlation between the intensity of the coror@fl neutral Hydrogen an@ VI. Previous UVCS observations
lines and their widths, which may be relevant to the open qué&$-coronal line profiles mainly focussed on their behaviour at
tion of the different morphological features visible in the o different altitudes in either equatorial or polar regions (Kohl et
andO VI lines. al. 1997; Nocietal. 1997a; Antonucci et al. 1997; Strachan et al.
1997). The results reported in these works will be analytically
Key words: line: profiles — Sun: corona — Sun: solar wind -compared with the present ones in Sect. 4.
Sun: UV radiation Recent works tend to consider coronal heating and so-
lar wind acceleration as related phenomena. Because Ulysses
spacecraft observations (Phillips et al. 1995) confirmed that the
solar wind is essentially bimodal, being either fast or slow with
few values in between, we investigate whether the heating mech-
1.1. Purpose of the research anism is bimodal as well.

The purpose of the present research is to study some basic pro On the theoretical side few works have addressed so far the

erties ofthe T Lyman o andO V1 line profiles in the extended perIem of the latitudinal variation of the solar wind param-

solar corona, as a function of latitude and heliocentric distangéﬁr‘:’j' A dclass .Of ?x&cégnalyltlctzgl hygrodygamlcal and tmglgne—
The coronalLy « emission originates from resonant scatter ydrodynamical ( ) solutions have been presented in a

ing of the chromospheric radiation, while th/I doublet has, segrlgj o[_worgs_rby Lima &122’?[ I(lt?]93), Sauktytf: Tdsmgan_osl
besides the resonant scattering component, a significant céIln— ) ima & Tsinganos ( ): N1 these Works the dynamica
sional contribution (Withbroe et al. 1982; Noci, Kohl, &With_equanons are solved, then a consistent solution for the energy

broe 1987). Spectroscopic observations have been perforr@%ﬁaﬂon is found a posteriori. Analogously, Stewart & Bravo

1. Introduction

with the UVCS spectrometer on board the SOHO spacecr 97) have recenFIy presenteq a self-con_S|stent MHD model
of the thermally driven solar wind. Numerical models of the

Send offprint requests 1. Zangrilli (zangrilli@pd.astro.it) solar wind have been developed by Wang et al. (1998) using ad
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hoc heat source and momentum terms. Our analysis of the tate, while an internal occulter masks the primary mirrors and
itudinal properties of the UV coronal line profiles may providerevents the light of the solar disc, diffracted by the external oc-
additional constraints to the development of solar wind modetsulter, from being reflected and imaged inside the spectrometer.
Special effort has been taken to improve the confidence An analysis of the stray light properties of UVCS and of the
the derived data. For this reason a careful evaluation of the statigtical performances of the spectrometer and the whole instru-
tical and experimental uncertainty of the various measurementsnt are given in Romoli et al. (1993), Pernechele et al. (1997),
has been carried out, taking into account all the instrumen@érdner et al. (1996).
effects which may possibly affect the observed spectra.

1.3. The observations

1.2. The UVCS spectrometer The data on which this work is based have been acquired dur-

The UVCS experiment is a coronagraph spectrometer, desigiregithe periodb—11 August 1996. We observed the North-East
for ultraviolet spectroscopy and visible light polarimetry, obsector of the solar corona &5 R, taking exposures on suc-
serving the extended solar corona from the inner lagrangiegssive days at 0, 90, and 30, 60 degrees of Roll-angle (0 and
point L1; for a comprehensive description of the intrument s€6 deg correspond to the East and the North direction, respec-
Kohl et al. (1995). Its primary scientific objective is to identively), thus covering the sector at four latitudes in two days. Slit
tify and understand the dominant physical processes operativigths of 50 pm for the Ly « channel and’5 pm for the O VI

in the extended solar corona and generating the solar windolme have been selected to optimize both spectral resolution and
particular, UVCS is meant to investigate the mechanisms foinoton flux. The exposure times weX@00, 14400, 18000 and
accelerating the solar wind and heating the coronal plasma, &5800 s, respectively for 0, 30, 60 an@D deg, and each ob-

to locate the coronal sources of the solar wind. The instrumesstrvation consists of a series of consecutige s exposures.
consists of three telescopes with external and internal occDifferent points of the spectral image along the slii ércmin
tation and a high resolution stigmatic spectrometer assemhaf/length) correspond to different heliocentric distances. This
Three spherical telescope mirrors focus co-registered imagdewed us to obtain FWHM values froiin5 R, (from regions

of the corona onto three entrance slits of the spectrometer alseut the slit center), up 20 R, for the Ly o channel, and
sembly. The spectrometer assembly is also composed of thupdo1.9 R for the O VI one (from regions at the slit edges).
channels. Th&y a channel is a toric grating spectrometer opSpatial information has been binned oéepix, each bin cor-
erating in the spectral region 45—1287 A and optimized for responding tal2 arcsec, while the spectral bin has been kept 1
line profile measurements of thel line at1215.6 A.TheO VI detector pixel wide (the spectral bandwidth of pixel at the
channel is similarly a toric grating spectrometer, but operatingder being.14 A for the Ly o channel and.0925 A for the

in the ranged84—1080 A, and optimized for measurements of) VI one) to have a good spectral resolution while covering a
the O VI lines at1031.9 A and 1037.6 A. The detectors for relatively wide spectral range. In fact, the total number of spec-
both channels are two dimensional photon counting, centrotdal and spatial bins available in the adopted detector mask is
ing, microchannel plate (MCP) sensors (Siegmund et al. 1994mited. Our observations are complemented by the daily syn-
The position readout is accomplished by a multilayer crossegtic program, which makes a complete latitudinal and radial
delay line anode. The detected image is digitized in an array(@f5-3.0 Rg) scan of the corona. The synoptic observations
1024 pixels in the spectral direction and 360 in the spatial ormsically give information on the solar corona intensity in dif-
The third channel is a visible light polarimeter, consisting of dierent UV spectral lines (e.@1 I Ly « andLy 53, O VI, Mg X,
entrance aperture, a polarimeter assembly, and a photomultiptieKX1I). In these, the spectral resolution of #eVI channel is
tube. It measures polarized radiance in the b&td—6000 A relatively low, while that of thd.y « is quite good. However,
The three channels observe simultaneously the same portiothefe latter had a lower signal to noise ratio compared to our
solar corona,; the slits are normal to the radial direction througdkdicated observations.

their center. Along the slit the spatial coverage ofltlex and

O VI channels is~ 40 arcmin, while the visible light chan- .

nel observes only a region oft arcsec x 14 arcsec about 2+ Datareduction

the center of the slit. The field of view of UVCS extends fronthe main parameters characterizing a spectral line profile are
1.2t012 Re, and is explored by tilting the primary mirrors. Injts subtended area and shape. The former corresponds to the in-
addition UVCS can be rotated about the sun center, to obseygsity integrated over the exposure time and is related, through
the corona at any position angle. Offset pointing of the instrihe calibrated sensitivity of the instrument, to the photon flux
ment can be accomplished in order to observe the solar discgiin the corona. The latter is mainly related to thermal and non-
this case a neutral density filter can be used to attenuate strgittmal motions, which cause both a broadening and a shift of
fluxes. For stray light suppression purposes the optical layoutgé line profile. Furthermore, the recorded spectral line profile
the three telescopes consists of an entrance aperture, a sun liglitpe affected by a few instrumental effects. First, it can be
trap inside the instrument, and an adjustable internal occultgfpadened by the finite instrumental resolution; second, it can
The entrance aperture acts as an external occulter, the sun lightnodified by additional spurious contributions from chro-
trap intercepts direct solar radiation entering the entrance apfibspheric radiation (recorded as stray light in the instrument)
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and from interplanetary emission. The instrumental function h@sble 1. Parameters of relevant stray light lines.
been determined on the basis of laboratory tests, performed dur-

ing the instrument calibration ground activity, and of in flighline I(phs™tem™2sr7)  FWHM (A)
observations of narrow chromospherlc lines. It has been e u—

10
mated to have a FWHM 06.28 A in the Ly o channel and Lyﬁ 31'.24..11%9 8:2111
of 0.18 A in the O VI one, and to scale with the width of theO V11032 A 79.108 0.25
slit, approximatively as given by the convolution of gaussiag 1 1037A 3.3.10% 0.27
profiles (Gardner et al. 1996). A further correction is due to thg x11 1041 A 4.6-10° 0.14

presence of broad line wings in the observed profiles. This in
strument characteristic has been removed by deconvolving the

observed profiles with a proper zero integral function (Kohl et The stray light lines appearing in the coronal spectra turned
al. 1997). The stray light contribution has been evaluated frasit to be barely distinguishable from the background, i.e. they
the observation of typlcal low excitation Chromospheric |ine§ave avery low Signa| to noise ratio. Consequenﬂy, Stray ||ght
which, in spite of not being generated in the corona, appeardstimates have been derived averaging along the slitand over our
the recorded spectra. Because the solar disc has not beengsifire observational set, assuming an overall constancy of the
tematically observed with UVCS, in order to estimate the strayrresponding contributions at different latitudes. In Table 1 the
light contribution we used disc observationslaf o, Ly 5 at  derived intensities and the FWHM values are given, corrected
1025.7 A, O VI, Si XII at1041.2 A (520.6 x 2), andSiIlT at  for the described instrumental effects, for the chromospheric
1206.5 A, performed in October and November 1996, undefray light components dfy «, Ly 3, O VI, andSi XIIL. The

the hypothesis that the emission was stable ovetthenonths  yalues of Table 1 have been used to correct the coronal profiles
period since our observations have been made STHH line,  for the stray light contribution. The resulting profile has been
which is visible in theLy « channel, has been used as a diagtted by a gaussian shape m|n|m|z|ng MQuare values, and
nostic tool for both UVCS channels, since no useful diagnostigen corrected for the slit width.

line have been detected in theVI one. So, the stray lightcon-  Finally, the contribution from the interplanetary emission
tribution has been assumed to be essentially the same indfi@ed out to be altogether negligible, at least for heliocentric
two channels, as they are virtually identical. THeI chromo- distances lower thar 2 R, independently of the latitude, be-

spheric line atl037.0 A, appearing on the wing of th® VI  ing the expected value of the orde3of 107 ph s~ cm ™2 sy !
line at1037.6 A, is too faint and blended to be used as a relikohl et al. 1997).

able indicator of stray light. Nevertheless, a tentative estimate
of its intensity is in reasonable agreement with the above as-
sumption. Averaging along the slit the disc intensitie&.pfa, - ETTOr @nalysis

Ly 8,0 VI, Si I, andSi XII, we obtained the following ratios: The major sources of uncertainty in the analysis we described
Iy ofIsimn = 126.1, Iy g/Isi 1 = 3.6, Io vi1032/Isi 1 = are:i) uncertainties in the estimate of the stray light contribution;
2.6, Io vi1037/Isi mn = 1.2, and/s; xui/Isi 1 = 0.02. ii) the flat-field correction; iii) uncertainties in the instrumental

We note a discrepancy between the ratio of the disc ifimction; iv) errors in the line fitting procedure; v) fluctuations
tensities Iy o /1o v1 1032 derived from UVCS observations, of the coronal emissions.

and that reported by Wilhelm et al. 1998, obtained by the
SUMER/SOHO experiment. A discussion on this point and its
consequences on the determination of the stray light contribti:- Stray light contribution

tionis given in Sect. 3, together with an analysis of the errorshe determination of the stray light contribution is mainly af-
the data reduction procedure. fected by the uncertainty in the measure of the line intensity
A comparison between thgi I1I line profile observed on ratios on the solar disc. A possible explanation of the discrep-
the solar disc and thei I1I coronal line profiles showed someancy of the UVCS results with those obtained by SUMER (see
small line broadening, attributable to the neutral density fisect. 2) can be found in the uncertainty on the knowledge of
ter inserted in theLy o channel for disc observations. Fromhe UVCS slit width when using a narrow slit to observe the
this we estimated the correction to be applied to the obserngslar disc. Another possible source of uncertainty is the relative
chromospherid.y « profile in order to recover the real onecalibration between they o andO VI channels. In this case
It is interesting to compare the FWHM we have derived frofihe stray light correction will not be affected, since it is derived
UVCS disc data with that measured by SUMER on the septeffom line intensity ratios relative to observations in the same
ber 15,1998 (Lemaire etal. 1998). The profile we have observgthnnel. Finally, we note that our measures of the disc line in-
shows roughly a gaussian shape with a relatively flat top afghsities are relative to the emission integrated over the whole
FWHM ~ 0.94 A. The saturated maximum can be indicativeolar disc, while SUMER observations refer to a region near the
of self-absorbed profile. Indeed, the SUMER observation, takgnn center.
with higher spectral resolution, shows a self-reversed profile, Another source of error in the stray light evaluation, is the
with the two peaks abot45 A apart, and"WHM ~ 0.85 A, uncertainty in the measure of tisI1T line intensities in the
essentially in agreement with our observations. coronal spectra. We estimated this error by gathering arbitrarily
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into three groups all the available observations ohHI line, the early phase of UVCS operational life, the flat-field response
so obtaining three values for its intensity. The resulting variandetermined during the pre-launch test and calibration campaign
is 3.4% of the mean value. However, from other observatiorsas been used, under the assumption that it was essentially un-
at 1.5 R the intensity of thesi I11 line turns out to vary by a changed.

factor of2—3 in a few week time period. This uncertainty in the In the laboratory tests, it has been verified that the response
stray light correction may affect noticeably the obser@e¥1 was uniform within20% (Siegmund et al. 1994). We point out
line profiles, especially those at higher heliocentric distancélkat the uniformity of the detection efficiency can be modified
i.e. corresponding to the edges of the spectrometer slit. In thbégegprolonged exposures to relatively high fluxes of parts of the
cases the resulting FWHMSs can vary by more than a factor ofitector sensitive area. However, for reducing this effect, care
for a similar change in the stray light subtraction, as in the cdsas been taken of shifting the spectrum from time to time, in
oftheO VIat1037.6 A, and even lead to slightly self-reversedrder to expose different portions of the photocathode.

profiles. This issue and the corresponding physical meaning

negd further cgreful evaluation. Measures taken in 'Fhe qen%_aé_ Instrumental function

region of the slit are far less affected by the uncertainty in the

stray light correction. In addition, as previously discussed, Wdie uncertainty in the width of the spectral instrumental func-
are assuming that the measures of the chromospheric emistiamhas been estimated to b®42 A'in the Ly o channel and

are representative of the conditions of the solar disc during the€02 A'in the O VI one (Gardner et al. 1996), corresponding
observations, although they have been performed a few mortihs- 3% and~ 1% of typical line width values, respectively.
later. The correction for the line wings tends to give narrower profiles.
The corresponding change of the FWHM values is alat

in the case oLy «, and15-20% for theO VI lines at1031.9 A
and1037.6 A. The error in the coefficients of the zero integral
The acquired spectra have been corrected also for the non fumiction used to remove this instrument characteristic is of the
form response of the detector, induced by variations of the d&eder 0of30%, giving an uncertainty of the resulting width for
tection efficiency across the sensitive surface of the MCP. Rbe line wing correction o4% for Ly «, and5—6% in the case
this correction, since the observations have been performeafrO VI lines. The resulting global uncertainty in the FWHM

3.2. Flat-field correction
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3.4. Fit procedure

The errors introduced by the gaussian fit of the observed pro-
files can be estimated by randomly varying the counts alog
the spectral profile within the variance given by the poissoni
statistics. We obtained that the error in the FWHM values, at all
latitudes and heliocentric distances, Igr « is always~ 0.5%,

and forO VI at1031.9 A is about2—4%, while in the case of

O VI at 1037.6 A the variation is abous% at low heliocen-

tric distances an80% for polar latitudes at high heliocentric
distances.
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3.5. Fluctuations of the coronal emission

0
-50 100

In order to obtain a good statistics with mean values represen-
tative of the local conditions in the corona, the spectral profiles

of the observations have been summed over 5 spatial bins, Fig. 4a—c. Intensity profile vs. Roll-angle foLy o (panela), O VI

30 pix. The corresponding radial extension of the probed ret1031.9 A (panelb), andO VI at 1037.6 A (panelc), for the three
gion is+0.02 R, in the central region of the slit (5 R), and heliocentric distances.5, 1.6, and1.7 Re.

£0.06 R at the edgel(.8 Rg).
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To evaluate the influence of the variations in the coron&he more outstanding properties of the o profiles are sum-
emission during the observations, we arbitrarily gathered thearized in Fig. 2a (Fig. 2b and Fig. 2c refei@ov1 at1031.9 A
exposures of each day of observation into three groups, ani1037.6 A, respectively), which gives the FWHM vs. latitude
measured the FWHM values for each group. The correspompefile for data integrated over the whole week. In addition to
ing sigma values are shown as bars in the figures presentethmabove stressed properties, the data show line widths slightly
this paper, and include the uncertainty introduced by the fittimgcreasing with the distance. The corresponding kinetic temper-
procedure. atures are shown in Fig. 3a (Fig. 3b and Fig. 3c are relative to

We pointout that the error sources discussed in Sects. 3.1 &n1at1031.9 Aand1037.6 A, respectively), evaluated accord-
3.3 should affect measurements in an almost systematic way, argdto Eqg. 1 and neglecting the contribution from non-thermal
in case shift all data in Figs. 1, 2, 5, and 6 by a saHWHM motions. The variations of the kinetic temperatures between the
amount. In fact, as previously discussed, the errors introdugeale and the equator amount to about a factor of 1.3L.fot,
by the correction for the instrumental function are atidatfor  with the polar kinetic temperature lower than the equatorial one.
both channels. Moreover, we tested the errors introduced by the From the analysis of the spectra taken in@ &1 channel,
stray light correction subtracting'2 and1 /3 of the contribution we obtained few data for thiey 3 line at1025.7 A. The mea-
estimated from our analysis (we have some indication that wered line widths turn out to be equal, within the experimental
somewhat overestimated the stray light contribution by a factamcertainty, to the corresponding valuesgra.
of 2). Subtractingl /2 of the estimated stray light, it turns out  For reference purposes thg « intensity vs. latitude profile
that almost all data points are lowered by a fixed amount (abasishown in Fig. 4a, together with the intensity profile®©oV 1 at
0.02 A fortheLy a and0.1-0.2 A for the O V1 profiles), except 1031.9 A (Fig. 4b) and1037.6 A (Fig. 4c), at three heliocentric
those 0O VIatdistances higherthart R, forwhichthe shift distances: 1.5, 1.6, arnid7 R,. It was derived from the synop-
is about).5 A. The resultis that the stray light subtraction tendssc observations by interpolating data taken at different latitudes
to broaden th&® VI line profiles more significantly at higherand heliocentric distances, and has a higher spatial resolution
latitudes. However, we point out that the qualitative behaviotiran that achievable on the basis of our observations. In this
of the these profiles with latitude (see the following discussidigure streamers appear as elongated structures — with the axis
in Sect. 4) is not modified by this uncertainty. The subtractianughly in the equatorial plane — which extend approximatively
of 1/3 of the stray light gives results similar to the former caséetween—30 and+30 deg of Roll-angle. TheLy « emission
Onthe basis of these considerations, excursions of the measisegdobally homogeneous showing a typical cusp configuration
quantities larger than the error bars are expected to be physicallgorrespondence of the equatorial current sheet, with the in-
significant fluctuations in the measured FWHMs. tensity decreasing with both latitude and heliocentric distance.
A comparison with Fig. 1 reveals, over all latitudes, a correla-
tion between the line widths and the intensity with the latitude,
both of them decreasing towards the North pole. No particular

In Fig. 1 the temporal evolution of the FWHM values of th€orrelation appears in the radial direction.

Ly a spectral profiles is reported vs. Roll-angle for different Figs.5 and 6 show the same parameters as Fig. 1, respec-
heliocentric distances, from 1.5 up2d R.. In each panel the tively for the O VI lines at1031.9 A and1037.6 A. The larger
values relative to the observations in the three different cousieread of data in Fig. 6 is a consequence of the poorer statis-
of days, for a fixed distance, are shown. The most promindi@s for the line atl037.6 A. The data relative t® VI have a
feature that can be appreciated, is the presence, in the stredfiftgrent behaviour, both in intensity and in line width, from
region, of relatively wide profiles, which become narrower tdhat shown by the previously describkd « line. The coronal
wards higher latitudes. This tendency becomes more evidehtission in the streamer region (see Figs. 4b and 4c) exhibits
in measures taken at higher distances. This behaviour of thdouble peaked spatial configuration with a deep minimum at
Ly « line profile, which is in contrast to that ¢ VI (see the the center of it. The comparison of the line widths shown in
discussion below), had not been put clearly in evidence prefigs. 5, 6 with the intensity derived from the synoptic obser-
ously, to our knowledge. Preliminary results based on synopti@tions shows that the narrowest values of FWHM of the line
observations, claiming fdtya profiles somewhat wider in the profiles are in correspondence with the minimum of intensity at
streamer region, have been presented by Strachan et al. (199®)center of the streamer region. Then the decrease of intensity
We can also notice how the FWHM values globally increagé the streamer boundary (at ab@0t30 deg) corresponds to
with time, expecially passing from the first to the second coup increase of the line widths. Moving towards the North pole
of days of observation. In fact, data points represented by opé# can appreciate an almost steady increase of the line widths
Circ|es, which are relative to the first Coup|e of days, are S))yjth latitude at any heliocentric distance. Moreover, data rel-
tematica”y lower than full circles (Second Coup|e of days), arﬁ!ive to hlgher distances are Sistematically wider than those at
the latter are lower than asterisks (third couple of days). TH@ver distances. The line width behaviour is just the opposite to
fact is less clear in measures Corresponding to h|gh distanﬂ’@t of the line intensity, which decreases both with latitude and
(1.9-2.0 Rg), owing to larger errors in the determinations. Welistance. We did not find evidence for a particular behaviour
did not find a clear correlation between the temporal evolution®f correspondence with the double peak in intensity at about
the line profiles and the corresponding line intensity behaviour20 and+20 deg. The corresponding kinetic temperatures are

4. Discussion
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shown in Figs. 3b and 3c. The measures taken at the equator aré'his work represents a systematic analysis of the variation
lower than those relative to the pole, and differ by a factor of the line widths with latitude and heliocentric distance, in the
10. rangel.5—2.0 Rs. Some indications on the expected behaviour
Kohl et al. (1997), Noci et al. (1997a), and Antonucci atf these parameters may be found in the quoted literature. Re-
al. (1997) have already noticed that #hévV1 root mean square cent UVCS observations (Kohl et al. 1998) revealed that the
(r.m.s.) velocity measured along the instrument slit increasesyonal heating mechanism has two main properties: i) higher
as we move out of the equatorial streamer. However, Noci et@ass ions are preferentially heated; ii) the mechanism operates
(1997a) and Antonuccietal. (1997) give théVIr.m.s. velocity more efficiently in the normal than in the radial direction. This
vs. position along the slit, and itis not straightforward to identifgjwo characteristics suggest that high frequency @&tfwaves
separately the latitudinal and the radial effect. These authors al&sipation via ion-cyclotron resonance damping (McKenzie,
putin evidence the anticorrelation between the r.m.s. velocityAxford, & Banaszkiewicz 1997; Tu & Marsh 1997; Marsh &
O VI and the line intensity. Strachan et al. (1997) have shown 1997) may be responsible for the observed phenomena.
the behaviour ofO VI line profiles as a function of latitude, In the ion-cyclotron resonance damping scenario we expect
using observations at low spectral resolution, confirming therger line widths where the ion-cyclotron resonance damping is
presence of narrow profiles in the streamer region. more efficient. Ulysses observations have revealed thagAlfv
The most striking feature that can be appreciated by comaves are continuously present in the polar region of the sun
paring Figs. 1, 4, 5, and 6, is the different behaviour betwewmile at lower latitudes they become increasingly scarce and in-
theLy « and theD VI profiles, thd.y a showing wider profiles termittent (Smith etal. 1995). The behaviour of hé&/1 profiles
inside the streamer region, where thé/1 profiles, on the con- shown in Figs. 5, 6 is consistent with the ion-cyclotron coronal
trary, present a deep minimum. Moreover, &/I line widths heating interpretation and the behaviour of the Aliwvaves
tend to increase with latitude, while the width of the o pro-  with latitude, as we expect wider profiles in the polar region,
files decreases outside the streamer to about0 deg, then where Alfven waves have been continuously observed. The re-
slightly increase towards the North pole. All the described feaults for Ly «, however, are apparently inconsistent with this
tures do not show significant variations in time, as can be sessenario, as narrower profiles are seen in the polar region. How-
by looking at the different panels of Figs. 1, 5, and 6, at leaster, we point out that the ion-cyclotron mechanismis much less
within one week of observations. efficient for lower mass ions; hence we can hypothesize that for
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the protons it is masked by other effects. The phenomenonagsfa function of the ratid/z, in a polar coronal hole, on the basis
the decrease of thiey « line widths towards the pole, in con-of SUMER data, and found only a very weak evidence in favour
trast with the opposite behaviour©fV1, appears to us to be anof the trend implied by the ion-cyclotron heating mechanism.
important constraint for theoretical models of coronal heating. The different morphology of the streamer region in€h&1

We looked for consistency with the ion-cyclotron scenariand Ly « lines has been already pointed out by Noci et al.
also by analyzing some measurements for the profile of tfE97b). An interpretation of this difference in terms of a min-
Si XII line at1041.2 A. Owing to the poor statistics we inte-imum in the Oxygen abundance in the central region of the
grated the data over the whole week, obtaining width valusseamer, where th@ VI intensity is lower, has been advanced
only for the center of the streamer (a region betwednand by Noci et al. (1997b), Raymond et al. (1997). If the abundance
10 deg across the equator), and for the border of it (between Bthe cause of th® VI intensity variations across the streamer,
and30 deg). In Fig. 7 the corresponding kinetic temperature fahese variations do not imply corresponding changes in the line
the Si XII line is shown as a function of the heliocentric diswidth. Our data show that this is in fact the case, and support
tance, compared with the analogous data point®fdil line at  that interpretation.
1031.9A. Inthe center of the streamer (Fig. 7a) and at ts border A lastissue that we would like to notice is a characteristic of
(Fig. 7b) the kinetic temperature 8f XII appears to be largerthe FWHM of O VI line profiles vs. latitude, as it emerges from
than theO VI one. The interpretation of this behaviour is noFigs. 5 and 6. Panels a, b, ¢, and d are possibily consistent with a
immediate, because we would exp@&ttof Si XII to be lower bimodal behaviour of the line widths, which, within the latitude
than that ofO VI, at least in regions where the ion-cyclotromange between-30 and +30 deg, seem to cluster around a
mechanism is effective. In fact, according to the ion-cyclotraronstant value of 0.25 A, while in the latitude range between
mechanism theory, the efficiency of the heating process depeA@sindl 10 deg around a constant value@b—1.0 A (depending
on the raticA/Z (A is the atomic mass arlis the ion charge), onthe altitude of observation). Although the spatial resolution of
which for Si XIT is lower than forO VI. Hence, we conclude our data is not high enough to ascertain whether line widths have
that the presented analysis®ifXII lines does not allow us to a bimodal character, we point out that the rise from low to high
make any definite conclusion about the effectiveness of the idime width values occurs in B) deg wide region. More detailed
cyclotron mechanism in the explored regions. Tu et al. (1998),dbservations could establish whether the bimodal character seen
a recent work, have analysed the behaviour of ion temperaturetllysses wind data shows up also in the line widths.
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