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the Eclipse of April 29, 1976 '
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S. T. Kovachev, D. N. Mishev

A statistical analysis has been made of the data obtained about the variations
in solar radiation during the eclipse of April 28, 1976. The resulis were obtained
on the island of Santorini in Greece and in the town of Stara Zagora in Bulga-
ria [1].

In the first case the information obiained was about the slow changes in
the intensity of solar radiation, while in the second case it was about the rapid
changes in the spectral composition of sclar radiation, mainly ai the maximum
of the eclipse phase.

The Istand of Sanforint

The data about the change of I(f) were obtained during relatively long inter-
vals of 10 to 30 min. The average value of /{f) for an inferval of 1-2 s was es-
tablished at each measurement [2].

The analysis of the data on I(f) shows that the ratio of two necighbouring
spectra in time is in many cases close to constant asregards the parameter wave-
length and with ¢ fixed, i. e. that two neighbouring spectra are in an approxi-
mately multiplicative ratio. This ratio should have been accurately multi-
plicative if theSun was a fully homogeneous source of radiation and if the tract
of propagation and registration did not contain any noise. Of course, the size
of this constant (it is a constant at fixed time and parameter — wavelength)
changes depending on time, both on account of the change in the inclination of
the Sun and on account of the covering of the Sun’s disk in the course of the
eclipse. ' :

pTable i contains the values of the ratios

BiLer =T (0 £ IO tig)
of the neighbouring in time recorded spectra of I{f, A). The variation coefficient
V, of the series obtained of Py has also been calculated. Under conditions
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of completely homogeneous source of light and of undisturbed transmission-
reception tract, the variation coefficient must be equal to zero, regardless ol
the movement of the Sun’s disk and of its being covered by the Moon'’s disk du-
ring the eclipse. These properties of Vg make it suitable for an integral assess-
ment of both phenomena, namely, inhomogeneity of the Sun and noise in the
transmission-reception tract. ' _

Table | shows that the variation coefficienis related to the phase of the ec-
lipse are the biggest and, at the same time, they are by one order bigger than
the other variation coefficients.

Stara Zagora

The main object of the investigation in the recording of the solar eclipse in Stara
Zagora were the rapid transitional processes in the intensily [{f) of the solar
radiation. Presented in this article are the processed data from the “phase” ol
the eclipse [2].

The dynamics of I(f) is characlerized by its first derivative in timne. In view
of the fact that the data are in a discrete form and the interval of discretization
is constant, an evaluation of the size of the first derivative may be obtained from
the neighbouring differences Alj, jp1=1—1+1, which have been further used in
investigating the changes of I(f).

The analysis of the neighbouring differences A; ;4 has shown the existence
of strong grouping (over 95%) for all channels in three intervals: for A; ;1
——9, 0 and 2 relative units (one such unit is equal to 40 mV). This does not
make it possible to apply correctly the «2-criterion for evaluating the degree of
proximity with normal distribution. Nevertheless, on the basis of considerations
for many, mutually independent, random and equal factors (each one of them
with a small contribution to the total dispersion) affecting the formation of Alj, j+1,
it may be assumed that in these intervals the distribution will be close to the
normal one. Under this assumption a check was made with the r-criterion for

gross deviations from AT [3):

2 (A1, 41—Ty?
e el

e —

r=1zﬂmax,mm—df|l S=
S n—1

All differences Al =4 relative units proved to be non-inherent to the assum-
ed normal distribution in the above three untervals. That is why these dif-
ferences are further on treated as bearers of the basic information about the dy-
namics of the transitional processes Al and are called supraliminal differences.

The supraliminal differences for all pairs of channels were investigated by
linear correlation and regression analysis (single correlation), provided in a gi-
ven pair of channels in the course of the eclipse phase there apperaed suprali-
minal differences of more than 4 times and simultaneously in both channels
of the examined pair of channels. The intensity in the channel bearing a smaller
number was accepted as the x argument. The coefficient of linear correlation r,
the regression coefficients of the model, and Fisher's F-criterion for adequacy
of the linear model were calculated.

The analysis indicates that the correlation between the supraliminal dif-
ferences is comparatively poor, with the exception of the following pairs of chan-
nels: 6-11, 6-12, 813, and 8-13, for which 7>0.70 and F> F, at a confidence le-
vel of p<0.05.
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Tabie 2

Supraliminal Differences for Groups of Three Channels for Which the Common Coeffictent
of Correlation is R>070 :

Sp. | Sp.
Channel | Ch
1269 | 1290 | 1639 73 | sm | 1000 1365 ‘ 1394
VI BT B S LA VI [ —16 8 -8 —44 44
XI —8 8 6 IX — 4 4 4 116 —116
XII 4 | —10]| 4 I X1 ‘ -- 6 4 —8 24 24
5 | . e  —
Channel
an | s | o7 | s 1072 e | 133 1365 | 1s9s ] 1444
Vin 4 8 —16 8 —8 —8 — 4 —d44 ] 44 4
Xl 4 12 — B 12 —8 4 —4 28 —26 26
Xi! & 8 — B 4 4 —6 -—4 —24 24 —26
Sp. Sp. |
Channel Channel
73 | 82 | 136 | 1444 a1 | 73 | sw 1665 | 134
VI —16 8 —44 4 IX 116 | —4 4 166 —166
X — 6 12 26 26 XII —24 | —6 12 24 — 26
Xiv — 6 4 | —32 | —34 X1l 4| —6 4 —24 24
Sp. i Sp.
Channel Channel
s 46 | 788 | a2 | 160 | 1365 | 1444 1454 1269
Xir —24 4 —6 12 —6 26 26 —28 VI —4
XIII 4 6 —6 4 —6 | —24 | —926 24 X1 4
XIV 6 4 —6 4 —4 | —32 | —34 8 X —6 |

One characteristic feature is that the synchronous appearance of suprali-
rainal differences in a given pair of channels is divided by irregular and long time
intervals.

Table 2 coniains the combinations of each three out of all channels in which
there is simullaneous appearance of supraliminal differences connected with a2
single correlation coefficient r>0.70.

Conclusion

The principal results from the analysis of the data about the solar eclipse of April
29, 1976, may be formulated as follows:

Island of Santorini

Since on the island of Santorini the eclipse was annular during the phase (96%)
and the observations of the Sun’s disk were carried out in clear weather, it may
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he assumed that the large values of the variation coefficient V; during the phase
are due in the first place to inhomogeneity in the visible part of the Sun (about
4 per cent of the full disk). The contribution of the error of the measurement de-
vice for raising the variation coefficient is inessential because the maximum er-
ror of the apparatus used is about 1 per cent.

The variation coefficient is independent of the constant of the neutral fil-
ters. That is why, neutral filters of unknown constant may be used for obtaining
primary information about the intensity of the solar radiation (the constant is
eancelled in the expression for V).

The Town of Stara Zagora

The -distribution of the neighbouring differences Al ;. in all channels is ex
pressed unimodally by an arithmetical mean almost equal to zefo and by inci-
dental supraliminal differences of various magnitude. This shows that there is
no predominant manner in which the rapid transitional processes I{f) take place
during the observed phase of the eclipse.

The linear correlation among the values of the supraliminal differences
is poor, with the exception of several pairs of channels for which r>0.70 and
F>F, at a confidence level of p<0.05.

In channels 8 to 13 there exists a marked tendency toward simultaneous
appearance of the supraliminal differences [2].
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(Pesione}
B pafore npoBefieH CTATUCTHYECKHI aHaJIK3 AaHHBLIX o6 U3MEHEeHHH COJHEUHON

pajnauuy | Bo BpeMs coMHEdHOH 3aTMeusi 29. 1V. 1976 r. Jauusie CHUMANHCH
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B nepsom cayuae cuumanace HudiOpMAUKA O MEIEHHBIX H3MEHEHMSX COJ-
HEUHOH PajHallMK, 4 BO BIOPOM — OLICEDBIE MBMEHEHHS 1O CHEXTPY, B OCHOBHOM
BC BpeMS MAaKCHMyMa ashl 3aTMeHHS, _ | ! bz o

AHBNNS MeLJIEHHBIX H3MEHEHHH NPOBOMMNCS C, HCCASHOBAHHEM OTHOHIEHMI
1 pnst cocennux BO BpemeHH CHEKTPOB, a OHICTPblE HAMEHEHNHS — PasHOCTAMH CO-
CeJIHHX CNEKTPOB. :

- OcHoBgble DesyJbTalhi NPOBEJEHHOTO AHANH3A: ; _

— HaOJIONAIOTCs SHAUHTEALHBIE DO aMIVIHIYAE MeIJSHHBIC HIMEHOHMS Hil-
TEHCHBHOCTH CORHEYHOH pajinaundy Bo Bpemst (asB 3ATMEHHS, KOTOPHE MOMHO
O0BACHHTL HEFOMOTEHHOCTHIO BUAUMOR BO Bpemst (hasbl YaCTH CONHEUHOrs AMCKA.

— OblcTpeie HameHeHMs (NEPCXOKHBIE IPOLCCCH) He CONPOBOMAAIOTCH KaKHUM-
MG TPEBaHPYIONIEM BHJOM 3AKOHOMEDHOCTH BO BpeMenw. '





