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On the widths of the Mg X lines near 60 nm in the corona
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Abstract. We examine the line widths of both components of thelVBS2S,» — 2p2Py,».3/» doublet at 60.98 nm and 62.50 nm

in the low corona of the quiet Sun, and find that the Doppler width (i.e. Halfidth) broadens fromiAp ~ 8.2 pm t0~9.5 pm

(with an estimated relative standard uncertainty of 4%) between the limb and 220 Mm above the limb in the equatorial corona.
In a polar coronal hole, the Doppler width increases from 10.8 pm near 30 Mm to 11.4 pm at around 80 Mm. The analysis does
not provide any evidence for a narrowing of the emission-line profiles as a function of the distance from the solar limb.
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1. Introduction Assuming a Maxwellian velocity distribution of the photon-
Harrison et al. (2002) reported the narrowing of thgmntmg lons of massn and temperaturd;, a relation be-

Mg x 62.50 nm line with height in the quiet near—equz;uoriava"enA/lD andT; can be obtained (cf., e.g. Mariska 1992)

solar corona, thereby concluding that this narrowing is most 1o [2KT
likely evidence of dissipation of Alfen waves in closed field- 41p = — [ ——
line regions. Similarly, a significant change in slope of the m
line width as a function of height was seen in polar coronglhere 1 is the rest wavelengthty the speed of light in vac-
holes by O’Shea et al. (2003) at an altitudes¢6 Mm. These yum, anck the Boltzmann constant. Equation (2) describes the
results obtained with the Coronal Diagnostic Spectrometfiermal width of a spectral line. Brueckner & Moe (1972) and
(CDS) (Harrison et al. 1995), if confirmed, could be of thgthers found line widths in the solar atmosphere in excess of the
utmost importance in understanding the mechanisms that h@@tmal broadening expected from a temperature at the maxi-
the corona. Due to the broad instrumental profile, the CDS ifrum of the ionic fraction. This led to the introduction of a non-
strument can only study line-width variations and cannot preghermal velocity contributiort, and (for Gaussian profiles) to
vide measurements of the line width itself, and, hence, gtotal Doppler width of

the dfective ion temperature. Since the latter quantity is crit-

ical in constraining theoretical models of coronal heating and o [2KT, L [2kTer Ao

solar-wind acceleration, for instance, through the dissipationdtp = — [/ —— + &> = — \/ — = — v1/e 3)
high-frequency waves generated by chromospheric reconnec- “ M “ M “

tion, we study the problem further by analysing data recorded

- . J "~ “Trer IS defined asféective ion temperature ang. is the most-
with the Solar Ultraviolet Measurements of Emitted Feadlatlcm<e|y speed along the line of sight (LOS).

(SUMER) spectrograph in the Mg doublet together with The separation into thermal and non-thermal contributions

othde_r nelgl]bourlng I'Inﬁsl n I;)Oth thﬁ q#_'er: equator||a| colro%d the physical interpretation of the non-thermal broadening
aPSllj]lv?Eng ar coronabl o'e. bue_ ot ?’I '9 fsgecr;tra resolutign e peen discussed in many recent articles on the plasma con-
or St , We are able to obtain profiles of both M@MIS- 45 of the solar atmosphere (e.g. Seely et al. 1997; Teriaca
sion lines and measure their widths and variations as a functg){rhl 2003). We will not attempt to suggest any improvements

of height. on this separation here. However, we would like to address

F(_)r allmedprof;:e of Ggusas?n _sh_ape, tZehDofpﬁJller_dwrl]dt%e more basic problem of deducing the total line width in the
44p, Is related to the standard deviatien,and the full width .5 from recent observations. Specifically, we will deter-

at half maximumdrwrm, through mine the line widths of the Mg 2s2S;,, — 2p2Py23/2 doublet

Ap =0 V2= AAFWHm/(Z‘/m 2)_ (1) at 60.98 nm and 62.50 nm. The best wavelength determina-
tions' for all potentially relevant lines near the Mgdoublet

(2)

Send g@print requests toK. Wilhelm,
e-mail:wilhelm@linmpi.mpg.de 1 In the text we use rounded valuedfatient to identify the lines.
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Table 1. The components of the lithium-like Mg doublet and the for most of the transition-region lines, which were generally

emission lines in their neighbourhoods. a little wider in coronal-hole than in quiet-Sun regions. The
limb broadening of the Mg 62.50 nm line could, however,
Lines  Wavelength Radiances Remarks not be accurately determined because, in this sequence of ob-
A/nm Ly Lg servations, the line was observed on the potassium bromide
orv 60.8398 800 731 outside Fig. 2  (KBr) photocathode of detector B and was blended (in all
Oov 121.834 - - likelihood by the R1, Mg, Sit lines in the first order and
om 60.9705 300 1.61 blend possibly by the Qv 62.51 nm line in the second order; see
Mg x 60.9795 23 457 blend Sect. 5). @ the limb, the line width wastip = 7.1 pm.
o 60.9829 850 1300 blefid During inter-calibration observations in quiet regions of the
Oom 61.0043 350 5.26 not visible disk, a value offAp = 7.4 pm was obtained for both Myglines
C1 124.9004 10 - with SUMER on 2 November 1999 (Dammasch 2000, personal
o1 62.4617 750 3.27 communication).
Six 62.470 - - SUMER observations during another SOHO roll manceu-
C1 124.9405 20 - vre on 21 and 22 November 1996 were analysed by Doschek
Pl 124.9812 - - blend & Feldman (2000). Near the equatorial plane, the values for the
Mg X 62.4965 12 227 blend Mg x 60.98 nm line slightly increased from 8.2 pm obtained in
Mg 124.993 - - blend the height range 20 Mm to 90 Mm to 9.2 pm between 210 Mm
Sim 125.0089 100 - blend and 310 Mm. Considering the uncertainties involved, the au-
o 62.5130 800 6.57 blend thors did not claim that a significant increase in line width with
C1 125.0423 30 - height had been found. Doschek et al. (2001) studied the line
Sin 125.0433 150 - widths of the Mgx doublet in a north-polar coronal hole in
Su 125.0578 - - prominent 1996. The results can be summarized (converted to Doppler
Sihi 125.1164 200 - weak widths and corrected for instrumentdfexts here) as a slow
C1 125.1176 40 - increase fromiAp = 8.8 pm to 10.1 pm for Mx 60.98 nm
o 62.5852 850 0.82 weak over a height range from 14 Mm to 85 Mm, andp = 8.1 pm

o 1Q 10.7 pm for the 62.50 nm line from the limb to 71 Mm.
2 For line identifications and wavelengths see Cohen et al. (1978?; The narrowing of the Ma 62.50 nm line with heiaht in the
Sandlin et al. (1986); Kelly (1987); Dammasch et al. (1999); Peter & . ial 9 bg ) d with in 2 9 )
Judge (1999), and Curdt et al. (2001). The first and second orderQUfet equatorial corona observed with CDS in 2001 (Harrison

diffraction are superimposed in SUMER spectra. et al. 2002) could be interpreted as implying that there were
b Relative radiances after Kelly (1987); separately given for thiedi Significantly diferent conditions in quiet areas of the corona in
ent spectra listed with more than one line. 1996 (near the sunspot minimum) and 2001 (near the sunspot

¢ Relative radiances derived from CHIANTI (cf. Dere et al. 1997) fomaximum). However, the CDS authors suggest that tfiecte
isothermal plasmas at the formation temperature of each line anflagd not been identified in the SUMER observations of 1996
density ofne = 1x 1¢° e, because of large uncertainties in the line-width determinations.
¢ Relative radiance of @ is 15% of L(Mgx) + L(OIV) at 29 \ve, therefore, re-analyse the line-width variations observed
to 80" above the limb. with SUMER in undisturbed regions of the Sun for the early

SOHO mission period.
and the doublet itself are compiled in Table 1. The first ob-

servation of the Mg line widths was performed by Hassler
et al. (1990) on the solar disk and in the north-west corona it The SUMER spectrometer

to distances of 1.R, (solar radius) during a sounding rockef o 5MER instrument is described by Wilhelm et al. (1995)
flight. ThelY found a dlsll( av?ragz dilp ~ 8.3 pm for th? and its performance characteristics are outlined in the first-
EO.ﬁS nm I!ne fye ~ 41 kms™) ar;] ,aﬂ m:rease tc} 1”1 pmd Erresult papers (Lemaire et al. 1997; Wilhelm et al. 1997). The

oth Mgx lines at a tangent-ray height of 70 Mm followe %pectral resolution element (one spectral detector pixel) is

a plateau to 140 Mm. 2.15 pm for second-order lines near 61 nm, and the instru-

With the advent of the ESA and NASA Solar angnental width for detector B and the narrowest slit of’0.3
Heliospheric Observatory (SOHO), many more measurg- 4,8

) e T = 7.6 pm in the first order (for detector A we have
ments could be performed by its spectroscopic instrumenta _ 57 pm). Corrections of the line widths for instrumental
Using SUMER observations, Eetfi et al. (1998) obtained gects can be performed with a de-convolution function taking
4dp = 7.7 pm for the Mgx 62.50 nm line at the centrejn account the order of firaction and the actual slit width
of the disk, and~8.2 pm near the equatorial limb. (Note thafyith a non-Gaussian profile) employed during the observa-
first-order values of the widths of lines seen in the second @55 The programmeon_width_funct_3.pro, is available
der are listed in Table 1 of Eellyi and co-workers). A 360 o the SolarSoft Library. In this paper, all widths given as

roll manceuvre of SOHO on 20 March 1997 with stops evey, . include the instrumental broadenfagvhereas the
30° provided limb brightening and broadening information o1 15 values are corrected for thigfect.

spectral lines in the range from 58 nm to 140 nm (Dammasch
et al. 1999). Pronounced broadenings near the limb were fourfdwith an exception in Eq. (1).
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Despite the good suppression of scattered radiation in the 0 HeEi)%ht above limb, E%Mm
SUMER instrument, the weak coronal emission can be influ- N S
enced by the bright solar disk, which illuminates the primary ] LG cOb oL
telescope mirror at all times, and adequate consideration of this. Jilz|s]+]s]
aspect is required. Whereas for spectral lines with low forma- '3 el ] o
tion temperatures, an assessment is relatively straightforwal ]
(see Hassler et al. 1997; Lemaire et al. 1998; Feldman et alz ; |
1999), it is more diicult to separate the scattered contribution 5 E
from the coronal emission for lines with high formation tem-
peratures, such as the Mgloublet. The radiance scale height
for Mg X up to at least 210 Mm iklg = 50 Mm, but the scatter
scale heightis approximately a factor of five larger in this rangeg 0.001 _
(Feldman et al. 1999). The scatter scale height above this range E
is evenHs = 350 Mm.
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The SUMER observations considered here were obtained un- Distance from centre of disk, 7,/Ry

der quiet solar conditions during a 90oll manceuvre in _ _ _

November 1996, and above a well-developed south-polar coféf: 1. Line radiances of the Mg doublet as a function of the ra-

nal hole on 16 May 1997. The data reducfiarsed the most- 9@ distance in the equatorial plane (upper pair of graphs). The
. Nv 123.88 nm height profile near the limb is also shown. The obser-

recent standard SUMER software to produce height and Il\r)e[ioms have been obtained at twédient point "

L . ; . pointing positions (centre
proﬂles in Figs. 1 to 4. The brightest Ime profile has been afr slit) at xs = 970”; ys = 0 in solar coordinatesxg: west; ys:
justed to the nominal rest wavelength in each of the graphi¢gln) with a 037 x 120" slit, and atxs = 1160’: ys = 0" with the
presentations, because velocity measurements of the bulk sgtak 300" siit. The radiances of the higher range had to be raised by
plasma were not the topic of this study; nevertheless, it candector of 1.6 to achieve a smooth transition. A temporal change is
seen that there were no systematic variations with altitude. Tthe most likely cause of this variation (more than 2 h elapsed between
height profiles have been generated by subtracting the conthe limb and the coronal observations). Some of the dark pixels of the
uum levels (indicated by diamond symbols in Figs. 2 to 4) froftetector have been shown to demonstrate the signal-to-noise margin.
the spectra, and integrating the emission lines over a rangd/§fx radiances are also plotted above a south-polar coronal hole for
o + 15 pm. Considering that this corresponds®4dgyi, & POINtNG positions oks = 0” andys = ~1142" (lower pair). The
96% of the total line radiance is included. Therefore, we pIGi0: Le2so/ Leass, is plotted in the upper section of the diagram and
as height profiles 1096 of the radiance obtained by the integ:ompared with its expected value #0.5 (dashed-dotted line; equa-

ion. The i | width is of no i h torial ratio: solid line; polar coronal hole: dotted line). The intervals
gration. The instrumental width is of no importance here.  pejieq 1 to 5 or A to F define the integration limits used to generate

the spectral profiles in Figs. 2 to 4.
4. Results

Simultaneously with_the Mg Iine;, the Ny Iing_at 123.88 nm to ~60 Mm, which can be excluded by the observations. We
was recorded to define the precise limb position of the equa\tﬁn demonstrate below that even a relative contribution of 20%

rial measurements. Its height profile near the limb is shownin ¢ only a marginal impact on the line width under coronal
Fig. 1 together with the Mg data. The figure also provides theconditions

ratio of the radianced,s250/Leogs, Of the Mgx doublet. It is

) NI .. In Fig. 1, integration intervals are indicated for which de-
close to 0.5 everywhere in the coronaindicating that the eXC'Egﬂed spectra near the Mgdoublet are plotted in Figs. 2 and 3
tion of the Mg ion is collisionally dominated there. However '

near the limb and on the disk, the ratio drops to about 0.4. \Z\Zera\:]a”r?gvsv ?nef:grrr]r:aifilgr?eks)ﬁ ti?ft{e?gljgmeln(;gV?;?n(iISvi?r? :;;(_j
attribute this change mainly to a blend of the k©0.98 nm y ' g

line by the Qv line at 60.98 nm (cf. Sect. 5). The radiatiorg?gﬂgi?;gﬁ:' \t/r\1/2ﬁn(:\\;\;cl)usag?ocr;[;a;r:hseeszrrgzvlva\gzlsgr%t:nrtae r:jgi?]
scale height oHg = 50 Mm deduced from Fig. 1 over the ' P y

Table 2 to get an idea of the consistency of independent data

height range from 10.M.m to 200 Mm implies that the influ; oints. The M lines could be accurately fitted by Gaussian
ence of scattered radiation must be very small in our data be-

. ; . approximations. The largest relative deviation from any of the
low 100 Mm, where a narrowing of the line width was observe . . - .
. : X o independent line width valuesi$%, and the relative standard
with CDS. For instance, a fractional contribution of 12% t

the total would change thdtfective scale height from 50 Mm%eviation from the mean Wiqth ata certain_ altitudem_’/o ’ Of
course, there may be additional systematic uncertainties, such
3 All the raw data of SUMER are in the public domain and can &S @n inaccurate instrumental width used for obtaining the cor-
obtained from rected Doppler width, but they are expectedfteet all widths
http://www.linmpi.mpg.de/english/projekte/sumer/FILE/ in the same manner and thus would not reverse any trend in a
SumerEntryPage.html height profile.
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Fig. 2. a) The spectral radiance of the quiet Sun for wavelengths beig. 3. a) The spectral radiance near the M&2.50 nm line for height
tween 60.87 and 61.04 nm. The Mg60.98 nm line in the second ranges close to the west limb (cf. Fig. 1). The kidsix and Orv lines
order and neighbouring lines are plotted for selected height ranggs difracted in the second order, all the other lines and the contin-
near the west limb (cf. Fig. 1). The ©121.83 nm line and the back- yum are in first order. A few lines blend with the Mgline. The

ground are seen in first order, for which the radiance scale is given\@flues of41rwm are given for the blend. A slit width of 0'3and

the right side. The data points determining the continuum are markgé bare portion of detector B were usedl The Mgx 62.50 nm and

by diamond symbols. The line width$2rwim, Obtained by Gaussian Six 62.47 nm lines at greater heights observed with theli¢and the

fits, refer to the Mx-Omi-O1v blend and the corresponding heighthare detector.

ranges. The @8’ x 120’ slit and the bare detector B were used dur-

ing the observationb) The Mgx 60.98 nm line profiles at greater

heights. The observations were performed with thevde slit and 130 Mm, although the low emission in coronal holes causes

the KBr photocathode. severe diiculties. This altitude should be ficiently high to

cover the “turnover point” around 65 Mm discussed by O’'Shea

et al. (2003). The line radiance of the Mgloublet above a
polar coronal hole is about a factor of ten lower than in the

equatorial corona, as can be seen from Fig. 1. The scale height,

however, is the same, namely 50 Mm below a tangent dis-

tance from the limb of 180 Above this distance, it rapidly

hCreases te:100 Mm. We attribute this increase to the influ-

ence of scattered radiation from the disk with a large apparent

r91cale height. Consequently, we do not consider measurements

agovez180’ as reflecting true coronal emission. This conclu-
ion is supported by the ratio of the line radiances that, besides

Figures 2 and 3 show, in addition to the Mgrofiles, some
other emission lines, most of them in the first order dfret-
tion. A relatively strong Q line at 124.94 nm and a Kiline
at 62.47 nm in the second order are close to thexMige. A
pre-conditioned multi-Gaussian procedure allowed us to se
rate these lines from the Mgline quantitatively with results
of ~8% for the combined relative contributions of the &nd
Six lines. The background is seen in the first order, namely t
Ly o wing in Fig. 2 and the Sicontinuunt in Fig. 3.

As mentioned in Sect. 1, a slight increase of the line wid L coming very noisy, drops on average to disk valuesiod
was found for the Mg 60.98 nm line in a polar coronal hole ' .

4p 085 b by Doschek et al. G001 The scale height A5 1 e aelar) observatons he paar coronal o
between 20 and 140 above the limb for the Mg 62.50 nm 9 g ge:

. : in.order to achieve adequate counting statistics. Up to a tan-
line was 50 Mm. We extend the observational range to ab%uetnt height of 180, we used the ranges indicated in Fig. 1,

4 The relative contribution of the HLyman continuum in the sec- but combined ranges D to F to obtain a relative smooth profile
ond order is less than 5% (cf. Wilhelm et al. 2002). that is most likely &ected by scattered radiation from the disk.
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Te Wavelength gfirst order), )\é/nm = Table 2. Line widths of the Mg 2s2S;,, — 2p 2Py,,3/> doublet for
< 12,1'8 2,1'9 . ! ,2'0 . £ selected height ranges in an equatorial region.

T Range e/ pm -

S 187 5 R I I

e C: 130" to 179" 20.1 51.000% ange ) Fwh/ pmz ) of p;n

= 100 | D to F: 180" to 329" 20.1 € h/Mm P32 P12 P32 Pi/2
} é -451t0-30 15.29 14.37 8.36 7.74
= s ~ -30to-15 16.22 14.97 8.97 8.14
i 23 0.100% -15100 16.67 15.01 926 817
(o] o

o 010 38 5 0t0 15 16.69 14.93 927 812
§ g 510 30 16.86 15.23 9.38 8.32
2z o,o1o§ 21 to 56 16.15, 15.18 17.05, 15.72 71 8.24

§ 0.01 s 56 to 91 16.56, 15.42 17.28, 16.36 795 8.55
‘-§ ? 91 to 127 17.42,16.63 17.99, 17.01 g70 9.0
% 0.001 © 127 to 163 17.94, 16.76 18.51, 17.87 893 9.5Z
= L e : o

S 60.90 60.95 61.00 §_ 163 to 198 18.11, 17.02 18.46, 17.87 9.08 9.5¢°
& Wavelength (second order), A,/nm 198 to 234 19.15,17.36 18.29, 18.15  9.56 9.5¢

Fig. 4. The spectral radiance in the Mg60.98 nm window in the ® Estimated relative standard uncertainty 4%.

second order for selected height ranges above a south-polar cordrfaplirect conversion of the measured widthlewim, to 447, (without
hole on 16 May 1997. The display is similar to that of Fig. 2b, bugorrections for the instrumental width) can be obtained with Eg. (1). It
the height ranges D to F are combined to improve the signal-to-noieuld give, for instance] 1y, = 9.18 pm and 8.63 pm in the first data
ratio. A slit width of 2’ and the bare section of detector B were use®w of the table.

during the observations. ¢ Mean value.

The results are presented in Fig. 4 for the X16§0.98 nm line. Possible exceptions near the limb, where thegd Mgt lines

The AApwnm values lead to corrected Doppler widths)p, Might also have some minoffects. Teriaca et al. (2002) also

of 10.8 pm and 11.4 pm. The other component of thengdiSCUSSGd this wavelength range and concluded that the total
doublet (not shown) confirmed these findings, even though tplending of the Mg 62.50 nm line on the bare detector of
profiles became rather noisy at higher altitudes. SUMER is not severe.

A comparison of the radiance maps of M@&0.98 nm and
62.50 nm obtained during the inter-calibration measurements
mentioned in Sect. 1 confirms that a substantial blend of a
Although the SUMER instrument can spectrally resolve mo$gnsition-region line must be present in the K0.98 nm
of the lines near the Mg doublet, there are some lines thalin®, because the chromospheric network can clearly be seen in
hopelessly blend the magnesium lines, as can be seen fi§map of this line, but not in that of the other component of
Table 1. For the Mg 60.98 nm line, Qi and Orv lines have the doublet. With reference to Table 1, thewdine at 60.98 nm
to be taken into account, and for the 62.50 nm line contrib§€ms to be the only candidate for such a blend.
tions of P11, Mg11, Si1r, and Ov. The relative radiances listed ~ Although the blends of €124.94 nm and St 62.47 nm
in the third and fourth columns of the table, can help in asse§&n be separated from the Mdine, their relative contributions
ing the importance of the blends. TheDline at 61.00 nm are dificultto assess. On the disk and near the limb thér@s
is weak as it cannot be seen in Fig. 2a on the disk or near f#Pear to be dominant (Fig. 3a), whereéstioe limb the Sk
limb. Consequently, the @ 60.97 nm line is not strong ei- IS More important (Fig. 3b). Whatever the exact composition
ther. The Qv line, on the other hand, contribute¢5% to the May be, the sum cannot significantly influence the width of
total radiance of Mg and Orv in the height range from 29 the Mgx line, even at lower spectral resolution. Moreover, the
to 80" (determined by comparing the1® line at 60.84 nm Ciblendis not present in the CDS observations that showx Mg
with the blend at 60.98 nm). To get a value for the disk, trthd Six in the first order. We, therefore, conclude that the den-
observations of Lemaire et al. (1998) have been consideréd dependence of the boron-likesSiine cannot be the reason
Although the Qv line is difficult to separate from the Wingforthe narrowing of line width with height observed by CDS.
of H1 Ly «, a relative contribution 0&20% seems to be ap-
propriate. A simulation Wlth Gaussian proflle_s of eq_ual Y\Ildﬂ”@. Discussion
(a worst-case assumption) suggests that thig €ntribution
does not significantly influence the Mgwidth (the relative The results obtained in this study on the Kdine widths
change will be less than 2%). However, it do¢ieet the ra- for equatorial regions are summarized in Table 2 and com-
tio Ls250/Lsogs, and a relative contribution of 20% leads to theared with previous results in Fig. 5. We could not include
observed ratio of 0.4, provided the Mg62.50 nm line is not the CDS data, because the halfelwidth, 445, plotted in
significantly blended. To demonstrate this, we consider agiigs. 3 and 5 of Harrison et al. (2002) are not corrected for the
the relative radiances in Table 1 and find that contributioisstrumental width and, with Ay /1o ~ 8 X 104, would be ot
of both the Sit and Orv lines are not very important, with the scale by more than a factor of four.

5. Spectroscopic considerations
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Fig. 5. Relative line-width variations as a function of radial distance from the Sun. Literature data and results obtained in this work (annota
“SUMER”) are compiled for the Mg doublet in equatorial and coronal-hole regions. A classification of the Hassler et al. observations, c
which only three typical values are shown, is not defined in the 1990 paper. An approximate scale of/7takimeen used for both the
SOHO observations and those from the Earth. Integration intervals and the SUMER uncertainty margins are marked by horizontal and vel
bars. Related data points are in some cases connected by lines of various styles. They are meant to improve the orientation of the read
not as physical interpolations, in particular, for those points representative of centre-of-disk values displayed heré& near —80

The present results fully confirm the findings of Doschdimb in Table 2 and Fig. 5 are suspect and probably too wide,
& Feldman (2000) deduced from the same observational dat@articular for the 60.98 nm line. Most of the transition-region
set. We have performed, in addition, an uncertainty analydises are very weak in the corona, so that no blending is caused
The relative standard uncertainty 4% obtained for the line by these lines there. If scatteffects would become of impor-
widths implies that there is a small but significant increase t@nce, the narrow mean disk width of the M¢jnes could lead
line width with height. In this context, it should be clarified thato a decrease of the measured profiles. Considering, however,
the relative uncertainty margin of 30% assumed by Doschekti8e relatively constant equatorial scale heighd0) Mm in
Feldman (2000) refers to the calculation of non-thermal veld€ig. 1 (much smaller than the scatter scale height), scattered
ities and not to the line width as cited by Harrison et al. (2002diation is not significant for the SUMER measurements in

Our results do not indicate a decrease of the width #fe low corona.
the Mgx lines in the range above 50 Mm up to a height of In Fig. 4, line profiles are shown for several height ranges
~230 Mm for which we have reliable line-width measuremeng@ove a polar coronal hole. The line-width results obtained
in the equatorial corona in November 1996. Should the nate also added to the compilation of Fig. 5. The width of the
rowing of the Mgx 62.50 nm line reported by Harrison et alMg X 60.98 nm line increases above the limb. Whether the lev-
(2002) for 2001 near the sunspot maximum be a réaice eling of near 80 Mm is a realfgect cannot be decided unam-
the solar conditions in quiet regions of the corona must hakiuously. Scattered radiation from the solar disk, if present,
changed dramatically with time. In agreement with Harrisoill tend to reduce the line width, but even with such a con-
and co-workers we are reluctant to accept such a Conc|usmhuti0n, we do not see an indication of a decrease of the line
(cf. Sect. 1), and thus have to question the CDS analysis on YHélth.
ground that the instrumental width of CDS appears to be too
wide to detect variations of the relative line widtp /10, of 7. Cconclusion
the order of % 1074. Since no line profiles are displayed for the
CDS observations, we do not want to speculate on the reas®hg line widths of both components of the Mgloublet mea-
for the line-width decreases, and thus are not able to explain $h&ed by SUMER monotonically increase in the low corona in
discrepancy with our results, but the observations with mugguatorial regions in altitude ranges for which scattered radia-
higher spectral resolution obtained by SUMER seem to exclué® from the disk does not play a majate” We do not find any
such a narrowing with altitude under quiet solar conditions. €vidence for a narrowing of the emission lines above 50 Mm.
On the disk, narrow widths oflp ~ 7.4 pm have been The same statement applies for a coronal hole, but we cannot

measured for both Mg lines in quiet-Sun regions. Our conclu—eXC|Ude the possibility of a constant width above 80 Mm.

sion is that transition-region lines with typical limb bnghtenmg\cknowbdgememghe SUMER project is financially supported by
factors of four and more (cf. Wilhelm et al. 1998) are only ofe Deutsches Zentrunuif Luft- und Raumfahrt (DLR), the Centre
importance in causing the blends near the limb, and that tk&tional d’'Etudes Spatiales (CNES), the National Aeronautics and
mean disk widths of the Mg lines are close to the small valueSpace Administration (NASA), and the European Space Agency’s
given above. These widths then would be relevant fodsk (ESA) PRODEX Programme (Swiss contribution). SUMER is part of
scatter considerations. It also means that the values near $R1O, the Solar and Heliospheric Observatory, of ESA and NASA.
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