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ABSTRACT

In this paper we give the isophotes of the solar corona during the total
eclipse of June 80, 1973. The material that we have used was obtained from the
airplane Concorde at 18 km height. The study of 36 pictures taken during 1h and

12 m did not reveal any variation in the inner corona.

1. TNT RO DY .CITTO N

The total solar eclipse of June 30, 1973, of 7 minutes and 8 seconds
duration, was one of the longest eclipses of the 20th century.

The total phase started with the sunrise in Guiana went north,
crossed the Atlantic ocean to Mauritania, then down to Nigeria, Chad,
Sudan, Kenya to end with the sunset north-east to Madagascar.

One of the programs of the «Institut d’ Astrophysique de Paris»
under the supervision of Dr. Koutchmy, was to take pictures of solar
corona in white light (electronic corona) from the Concorde 001 super-
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sonic airplane at great heights of the terrestrial atmosphere. The purpose
of the program was to take continuous pictures with a camera chamber
equipped with an objective lens of satisfactory resolving power in order
to study the variations of the corona during the observation which
lasted for 1 hour and 12 minutes. The duration of ground observation
of the eclipses is sort and therefore it is difficult to observe changes
in the corona.

The Concorde took off from the Canarian islands reached a height
of 18 km and moved with a speed of 2 Mach remaining always in the
shadow of the moon. It is the first time in the history of Astronomy
that solar corona has been photographed for 72 minutes. The details of
that program were published by S. Koutchmy (1975).

2. OBSERVATIONAL MATERIAL

For this study we used photographic material of the solar corona
taken with the camera chamber f= 3.000 mm which had been installed
in the concorde. The pictures were being taken every 2 minutes on
Royal X pan 2000 ASA film with 1/60 sec exposure time. The 36 pictu-
res of the inner corona taken in white light were calibrated photome-
trically. The above material was kindly offered to the R.C.A.A.M. by
Dr. S. Koutchmy in accordance to the cooperation of the two institutes.

3. ELABORATION OF MATERIAL

The Fig. 1, taken at 11h and 53 m while the plane was on the
central line of the eclipse, was chosen for the photometric study. ‘This
study was attempted in order to determine the isophotes of the inner
corona and was based on tracings taken across the diameters of the solar
disk, starting with the N -S direction and rotating the film 5° for each
tracing. The tracings were taken with the JOYCE - LOERL microphoto-
meter whose slit was 2X2 mm, which corresponded to 0.1 X0.1 mm on

the picture, and magnification 5.
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On these tracings we measured, in solar radii, from center of the
solar disk and for the various angles, the distances at which the intensity
remains constant. Table | gives the above measurements which have

Photograph of the white inner corona during the eclipse

Fig. 1.
of June 30, 1973.

been used for the drawing of the isophotes of fig. 2. We also measured

the log I in certain distances every 0,05 of the solar radius from the
limb of the sun to 1.85 R, of its center. Table 2 gives the above mea-

surements with which we draw figure 4. Table 1 has also been used

for the drawing of figure 3.
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4. FLATTENING OF THE ISOPHOTES

The flattening of the isophotes of the corona was calculated by the

relation ¢ = AE'Y — 1 (Lundendorff 1928) where Ap.w is the mean

N-S
value of the axis of the isophote in the E - W direction and two axes

forming an angle of 22,5° on both sides of the first. Ax.s is calculated
in a similar way for the N -S direction.

Table 3 gives the values of ¢ for each isophote.

TABLE 3

Flattening of the isophotes.

€ 0.126 1 0.145 0.152 [ 0.165 0.173 | 0.176 | 0.178 1 0.180 ’ 04177
| |

Figure 5 shows the variation of ¢ as a function of Ag.w of each
isophote (van de Hulst 1953). T'he ellipticity is maximum for Ag.w = 1.80.

1 L

120 130 140 150 160 170 180 Aew
>

Fig. 5. The flattening of the isophotes as a function of Ag-w.
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CONCLUSIONS

A detailed discription of the solar corona during the eclipse of

June 380, 1973 is given by Ru$in and Rybansk;lr (1975) as well as
by Waldmeier (1974). The observed corona was of intermediate type.
The inner corona in the eastern limb looked like a corona in the mini-
mum of the solar activity without any special structure. The structure
on the western limb was complex and looked like a corona in the ma-
ximum of solar activity.

The study of the 86 pictures taken during 1h and 12 m did not reveal
any important variation in the inner corona. No apparent movements
or changes were seen. This was certified by observations in various
ground stations with time difference of more than two hours. Small
changes of the intensity in some regions and changes of the fine structure
are due either to method errors or to the conditions under which the
pictures were taken, as abrupt movements of the plane, small scale
turbulences because of the movement of the plane with supersonic velo-
cities in the terrestrial atmosphere, the influence of a big temperature
gradient near the window of the plane and other secondary reasons.
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NDEPIAHVYIZ

Eic v &oyaciav tavtny uekerdvrar 1| EAdeuntinding tod Eowteouxod HAwo-
%00 otéuporog xota thyv Exhenpy tiig 3076 “Tovviov 1973, xadwc énlong xal ai
uetafolal tiic dopiig 1ol oréppatog éni 36 pwroyoa@Ld®Y Angdeiody eig yoovinov
Sidotmua 1 dpoag #al 12 mpdrwv Aemtdv.

At gportoyougiar Tl fhiaxod otépuparog EAjpdnoay Hmd TV magUTENT®Y
tol Ivotirovtov *Actooguoriic t@v IMagslwv dia pwroyoaguxod Sakduov tod
6molov avrixeluevindg @axdg €otiaxilc Gmootdoeme 3.000 mm, elye tomoderndi

éni 1ol depoaxdgovg Concorde 001. To degooxdgog tolto xvoduevov eig tpog
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18 yh. &x tod &ddgovg thg g ue tayvtnra 2 mach, nagéuswvev émi 1 doav
nal 12 modta Aemrd 8vrog tiig ondg tig Sedjvng, ¥hofe 8¢ 36 pwrtoyoaplag Tov
tomteguuod Hhanod otéppatog glg hevrov @dg (Mhextoovinov otépua).

’Ex thg Aemtopegols perétng tdv 36 avtdv gotoygaqpidv EEhyIncav ta
dudhovda :

1) Aév anexalipdnoav S 1o xeovirov didotnua tdv 72 modTtwv Aemtdy
neraforai gig thv dounv tod otéupatog 1) uetaxwioelg Yol Evidg adtod.

2) *Eyaodydnoav ai icépmwrtor 10l owteginod otéupatog g 8 dewnviel W
glnv 2 | noopn avrod elvar Evdiapéoov timov, petakly peyiorov nal Edayictov
g Mhwaxiig dpaotnoLdrnrog.

3) “H &lewmuxding oV loopdtwv 1ol oréupatog vmohoyiodeion €x tiig

Ag-w

3

— 1 1od Lundendorff 8idetan el tov mivaxa 3. ‘H elxwv

oyéoewg & =
N-S

5 8(8er tv netafornv tiic € ovvaptioet tiic drootdocws Ag - w Exdotng loopdTov.
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