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ABSTRACT. A wavelength of the green coronal line (Fe XIV) has never been
determined in a laboratory. It was deriwed only from observations and results,
although of a few, are different. We used for a determination of wavelength
of this line spectral observations from Lomnicky St{t coronal station on July
31, 1981, From this observations more as 2990 spectra have been measured, and
in the places, where its intensity was more as 20 coronal units (n = 482), the
wavelength was determined. We obtained following value:A = 530.2765 nm.

0 AMHL BOJIHE 3ENHOM KOPOHAJBHOV AMHWY - Fe XIV. [Jnuus BOJNHN SeJeHOR KO-
POHANBHO} JNMHMM HMKOT I He OvJa ONpelNesieHa B JaCOPETOpUM. ONLEAENSHUS OCHOBRHW
Ha HoOAKAEHUAX ¥ OUEHb OTIUYAKRTCA LPpYr OT Ipyra. Jis ONpeldeseHus My [OpuMeHWIH
CHeKTpeJbHHE HOCAXAEHMS M3 KODPOHaJAbHOL cTanuuu JIOMHMLKM wTuT 31-2r00 aia Lol
r. lis sToro HabawheHuss O6way NPOMSLEHW 2950 pH3LE30B CLEKTpa U
MHTEHCUBHOCTD JMEMM LpPeBErL&Ns 20 KOPOHIAbHHX eluddAn Y1 = 482),
ILAXHE BOJHV. LB MNOAYUKRAM BEIUYUHY S A = 530,276 mw.

I MECTEX, KIXe

Cwia Clpede)CHY

0 VLNOVEJ DLZKE ZELENEJ KORONALNEJ &IARY - Fe XIV: Vlinovd df%ka zelenej
koronélnej &iary nikdy nebola urlovand v laboratdriu. V3etky urlenia vyplyvaju
z pozorovani a jeden od druhého sa veImi 11{3ia. Pre na3e urlenie sme pouZili
spektrélne pozorovania z koronélnej stanice Lomnicky Stft, ktoré boli vykonan
31. J¥la 1981. Z tychto pozorovani sme premerali 2990 spektier a v miestach,
kde intenzita &iary presahovala 20 korondélnych jednotiek sme urZili jej vlnovi
dfsku (n = 482). Dostali sme vysledok: A = 530,2765 nm.
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The introduction of modern methods of processing and computer technology
into procedures of treating the results of observations has made it possible
to solve problems which have hitherto proved unsolvable due to their laboriou-
sness.

One of these problems was the more accurate determination of the wavelen-
gth of the green coronal line. This wavelength is required in determining the
radial velocities in the corona from the Doppler shifts of the emission line.
The existing results are given in Tab. 1 which we mostly adopted from Living-
ston’s and Harvey’s paper (1982),

Table 1
Published wavelengths of the green line
eclipse note
530.31 1893-1918
b 530.280 1918
| 530.30 1918
530.280 1926
530.29 1929
530.30 1930
530.291 1930
550.285 - outside eclipse
530.277 1936
530.32 1936
530.286 - outside eclipse
530.19 1952
530.34 1965
530.2775 - outside eclipse
L4530.281 1973

To determine the wavelength, we used the observations of July 31, 1981,
in which the Lomnicky 35tft coronograph recorded 144 spectra in the neighbour-
hood of the green coronal line with a dispersion of 0.59 nm/mm. The spectra
were processed in Bulgaria using a Joyce-Loebl microdensitometer.

In taking pictures with the coronograph, the spectrum of the corona is ob-
scured by the spectrum of the diffused light of the photosphere in the atmos-
phere (the aureola spectrum). We assumed that the aureola was formed by the
light of the whole solar disk, that the absorption lines were not affected by
solar rotation, and that they can, therefore, be used as reference lines. The
absorption lines of the aureola interfer with the emission line of the corona
and, therefore, before actually determining the wavelength we have to recon-
struct the shape of the emission line..

We shall demonstrate the measurement and processing procedures on Fig. 1.
In"each of the spectrum records we made photometric sections from a height of
40 above the photosphere up to the height at which the emission line is ob-
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Fig. 1: The principle of the wavelength determination.

scured by the background noise. The distance between the sections was 5". The
section contained 650 measuring points. Lines 1 and 2 (528.17979 nm and
531.66801 nm) served to determine the wavelength scale and the instrument dis-
tortion. These parameters were used to reconstruct the background spectrum, -
and by subtracting it from the values of the intensities of the photographed
spectrum, we obtained the pure profile of the coronal emission line. The de-
tails of the processing procedure will be published elsewhere (Rybansky et al.
1986).

The profile of the emission line can be approximated by the Gauss functi-
on
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1) = 1y exp {- [(A- A ] 2} (1)

where parameter A'o is the wavelength being sought.

Using this procedure, we processed a total of 2990 photometric sections.
However, to determine the wavelength, we only used those whose total observed
intensity was larger than 20 coronal intensity units. There were 220 such sec-
tions above the E-limb and 262 above the W-limb. We determined the resultant
wavelength as the average of the averages above the E and W-limbs, and arrived
at the following value:

A = 530.2765 nm + 0.0005 nm.

The standard deviation of the -values and the extreme values correspond to
radial velocities of 2.3, -~ 6.6 and +11.2 km s". The accuracy of the determi-
nation was estimated from the results of repeated measurements.
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DISCUSSION

M.A. Mogilevsky
Ynmazoce Ay OCHAPYXUTh BpalieHMEe KODOHH 7

M. Rybansky
Ynanmoch, HO TOUHOCTDL HusKad. JuddepeHnuarbHOe BpameHue He SAMETHO.
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