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The old oronal emission was revealed during the interferometri observations of the solar

elipse. The emission weak lines of H

�

6563

�

A and K CaII 3933

�

A and the oronal line Fe XIV

5303

�

A were used. The old region was inhomogeneous by its harateristis. Temperature and

motions were determined in it.
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The solar orona is known to be a hot plasma phe-

nomenon with the eletron temperature T � 1 � 10

6

K

and low density n

e

� 10

�8

m

�3

. It is observed in lines

of high ionized elements in wide spetral region. The

strongest oronal lines in the visible spetrum are the

lines of Fe X (� 6374

�

A), Fe XIV (� 5303

�

A), and Ca XV

(� 6374

�

A) with T

�

=

(1�3)�10

6

K. However, sine 1868,

a faint H

�

-emission in the orona, having T � (10

4

�10

5

)

K, has been observed more than one during and out of

the solar elipses from the Earth. A review of the results

of the old orona investigations is given in [1℄. Suessful

observations of the old orona were also obtained in [2{

4℄. Modern X-ray and EUV spae observations also show

that the orona is very dynami and inhomogeneous by

its struture [5℄.

The aim of this investigation was to searh the old

oronal emission during the solar elipse on August 11,

1999 and to detet its temperature. The observations

were arried out in Bulgaria on the Blak seashore. A

horizontal solar instrument, onsisting of two oelostat

mirrors, feeding two parallel tubes with idential optial

and signal registration systems, was used to photograph

the solar orona in three wavelengths. This installation,

assembled in Sternberg Institute, was exploited for the

�rst time during the observations in August of 1999. The

Fabry{Perot interferometers for the H

�

, K CaII and Fe

XIV lines together with the orresponding interferene

�lters were employed, two of them were replaed onse-

quently in one tube. The interferene �lters with the full

widths of 15

�

A for the Fe XIV and H

�

lines and 40

�

A

for the K CaII line were used as the premonohroma-

tors. The observations, instrument and the method of

the treatment are desribed in more details in [6℄.

Fig. 1. Shemati drawing of the loation of the prominenes (a) and H

�

, 10 s (b), and K CaII, 10 s (, d) interferograms

of the solar orona during the elipse on 11 August, 1999. CCE is the old oronal emission. The north is on the top and the

west is on the left.
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The negatives were digitized and the onversion into

the intensities was performed by using the harateristi

urve approximated by a ratio of polynomials. In Fig-

ure 1 a shemati drawing of the loations of the promi-

nenes, seen in H

�

(aording to data from Internet and

observations on Crimea observatory on August 11), and

interferograms in two �� are shown. For the onveniene

the prominenes were numbered. The numbers on the

interferograms (Fig. 1 b, ) indiate approximately the

position angles of the orresponding prominenes. The

di�erenes between the loations (or intensities), seen in

H

�

and K Ca II, are possibly aused by di�erenes of the

time moments during the full elipse phase. K Ca II in-

terferogram was photographed in the �rst half of the to-

tality and H

�

and green ones were photographed during

the seond half of the elipse, when the west prominenes

beame visible.

The emission on the H

�

and K Ca II interferograms

has been revealed to be more intense in the plaes, where

H

�

-prominenes were situated, but there were the inter-

ferene rings in the site CCE (Fig. 1 b, ), where no

prominene was observed. We onsider these regions as

those of the so-alled \weak H

�

-emission" and named

them \CCE" (old oronal emission). The H

�

and K Ca

II CCE-s oinside by their loations. We believe that

these CCE-s an not be arti�ial images aused by some

light sattering in the instrument, beause the H

�

and

K Ca II interferograms were taken independently on the

di�erent optial tubes and with di�erent inlinations of

the orresponding interferene �lters and Fabry{Perot

interferometers. In Figure 1 d the K Ca II CCE is shown

in a larger sale. A �ne struture is distintly seen.

The enters of the H

�

and K Ca II interferograms

were found to be orrespondingly near the prominene

4 (Fig. 1 b) and in the entre of the solar disk (Fig. 1 ),

that is why the H

�

and K Ca II interferene rings are

turned relatively to eah other in the CCE region. But

we believe that we see the same oronal bulk in the H

�

and K Ca II lines and onsider the mean harateristis

over this volume. Using a speial program of treatment,

about 16 radial ross-uts from the entres of the in-

terferogram pitures throuth the more intense K Ca II

details and at the same H

�

sites were made and 62 and

69 line pro�les of di�erent oronal features were obtained

orrespondingly in H

�

and K Ca II. The Doppler widths

��

D

obs

of the line pro�les and shifts with respet to the

average ring positions were measured, whih allowed to

investigate the motions in the oronal plasma. The ob-

served widths ��

D

obs

were orreted for the instrumen-

tal broadening. The orreted Doppler widths ��

D

of an

optially thin line is related to the temperature T and

turbulent veloity � by the equation

��

D

�

 =

r

2kT

i

M

i

+ �

2

; (1)

where M

i

is the mass of the ion produing the line emis-

sion, k is the Boltzmann onstant,  is the speed of the

light, and � is the standard wavelength of the emission

line.

The turbulent veloity � is the exess amount of the

observed line width over the thermal ontribution v

th

=

q

2kT

i

M

i

. The bigger M

i

is the smaller the thermal ontri-

bution is. The relations between ��

D

and � were alu-

lated for the H

�

and K Ca II lines. A set of the temper-

atures from 10

4

K to 2 � 10

5

K was used. The Doppler

width ��

D

against the � for the two lines onsidered is

plotted in Figure 2a, b. The various temperature urves

almost do not di�er for the Ca II line, exept the small �

range, but they di�er notieably for the H

�

-line. We sup-

pose that we observed the same oronal bulk both in the

H

�

and K CaII lines and that H

�

and K CaII orona had

almost equal mean T and �, implying the mean values

over the CCE-volume.

Fig. 2. The Doppler width ��

D

against the turbulent ve-

loity � for the K CaII (a) and H

�

(b) lines for di�erent

temperatures given in K.
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For the K CaII line the Doppler widths ��

D

hange

from 0.23

�

A to 0.46

�

A with the ��

D

= 0:30

�

A, yield-

ing the veloity � hanging in the range from 17 km�s

�1

to 28 km�s

�1

and the � = 20 km�s

�1

aordingly to

the relation in Figure 2 a. For the H

�

-line 0.75

�

A �

��

D

� 1:30

�

A with the ��

D

= 1:07

�

A. Having the

range of the hange for ��

D

(H

�

) and �(KCaII), we eval-

uated the temperature in the old orona region using

the relations shown in Figure 2 b. The temperature was

found to hange from 5�10

4

K to 1:3�10

5

K. The line-

of-sight veloities in the CCE-bulk were from 20 km�s

�1

to 150 km�s

�1

. In the H

�

-line the � = 100 km�s

�1

and

� = 135 km�s

�1

were more probable, and in the K CaII

line the � = 45 km�s

�1

did. However, the CaII value

might be underestimated beause of the instrumental

limitation.

We onlude that the investigated old oronal region

was dynami and not homogeneous by its temperature

and veloities. The dimension of the CCE was deter-

mined to be of 3:5

0

� 4

0

. The observation from the Earth

are on�rmed with the spae investigations. The SUMER

Spetrometer on SOHO has been used to observe the

lines of the hydrogen Lyman series [7℄. The line pro�les

were obtained near the limb from about (�10)

00

to 70

00

.

The temperature ranged between 1 � 10

5

K to 2 � 10

5

K.

The line broadening appears to be very large for the ther-

mal ontribution. With an assumed turbulent speed of

30 km�s

�1

[8℄ the T has been alulated to be 1:2�10

5

K.

Comparing our results with the results in [7℄ we an on-

lude that they agree suÆiently well. The old orona is

haraterized by the temperatures whih are one-two or-

ders lower than the \usual" orona in quiet regions, but

by its turbulent and line-of-sight veloities it is likely to

be more dynami than the quiet orona.
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POXUKI TA DOSL�D�ENN� HOLODNOÕ EM�S�Õ

V SON�QN�� KORON� 11 SERPN� 1999 ROKU

G. �kunina, O. Smirnova, A. Delone, A. Gorxkov, G. Porfir'va

Astronomiqni� �nstitut Xternber�a, Moskva, 119899, Rosi�

Vi�vleno holodnu koronal~nu emii� pid qas interferometriqnih spostere�en~ son�qnogo zatemnenn�.

Vikoristano slabki emisi�ni liniÝ H

�

6563

�

A i K CaII 3933

�

A ta koronal~nu lini� Fe XIX 5303

�

A. Holodna

d�l�nka bula neodnoridno� za svoÝmi harakteristikami. Viznaqeno temperaturu � xvidkosti ruhiv u ni�.
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