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1. Introduction 

A regular program of observations of the Sun with prismatic astrolabes is 
under way since 1974 in both, the "Abrahäo de Moraes" (φ = — 23°0.1') and 
"Caussols" (φ = +43°44.9') observatories. The zenith distance of 2968 tran-
sits of the solar limbs observed during the period from 1988 January to 1994 
April, in both centers, are analysed. The primary goal of this programme is 
to determine corrections Δ Ε and Δ Α to the FK5 equinox and equator, as 
well as to the Earth's orbital constants. Secondly, we present here possible 
variations of the solar radius, which are of interest because of their astro-
physical significance. The results of the analysis of the observations made 
with these instruments depend on both the prism angles used during the 
observation and the latitude of the site (Leister 1989, Poppe 1994). With 
the use of the different reflector prisms, instead of the refracting equilat-
eral, it was possible to observe at différents zenith distances, allowing to 
sweep, at the brazilian observatory, the apparent orbit of the Sun during 
a period of about 10 months per year, with two prisms. The instrument of 
the french observatory works with 11 différents zenith distances, permitting 
an increase of about 10 months per year in the observational period either. 

2. Orientation of the frame system 

The method of the data reduction is based upon the comparasion between 
the observed zenith distance obtained by means of the transit time and 
the zenith distance defined by the prisms. The analysis here developed in 
the same way that adopted by Leister (Leister 1989) and could be made 
directly by mean of the condition equation: 
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Δ ζ = f ( Δ Ε , Δ Α ) + g ( A L , Ae, Ah , A k ) , 
where f = cos<?5 sinZ Δ Ε + cosZ Δ Α and 

g = (cosS sine cosa+sinS cose secô) AL 
+ (cosS sina-sinS cosa sintf) Ae 
+ 2 (sintf cosS cos 2 a+sinS sina) Ah 
- 2 (cosS sine œsô cosa+sinS cose cosa) Ak . 

S is the paralactic angle and Z is the azimuth. 

The solution, together with the standard errors, calculated in the usual 
way from the variance-covariance matrix, is displayed in table 1. 

The variance of the solution is 0.60", giving a standard error of 0.78" for 
an observation of unit weight. The value of latitude and clock correction, 
that we utilized here, was provided by the International Earth Rotation 
Service (IERS). The mean values of the latitude and longitude were refered 
to the FK5 reference system, obtained for the stars observations. 

T A B L E 1. General solution 

(arcseconds) 

Δ Ε +0 .10 ± 0.04 

Δ Α +0 .07 ± 0.07 

AL -0 .37 ± 0.03 

Ae +0.63 ± 0.07 

Ae +0.04 ± 0.01 

-0 .37 ± 0.08 

Dispersion 0.78 

Ν 1473 

Mean date 1990.7 

3. Solar diameter measurements 

The solar diameter follows directly from the timing of the limb transits. 
Here, we present the results of the diameter measurements from 1980 
September to 1993, comprising 5,000 limbs observations. The advantage 
of prismatic astrolabes is that the observations are not affected by error 
in atmospheric refraction rr. An error in r' affecting the apparent zenith 
distance cancels out, as the radius is half the difference between the zenith 
distances of upper and inner solar edges. The correction R for the apparent 
diameter can be written: 

R = 15 cos0 sinZ (At0 - Atc) + C + kF 
where C denote the sum of measured corrections arising from small refrac-
tion variations and geometrical effects; F is unknown plate prismatic error 
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Figure 1. Monthly means of the apparent solar radius obtained at "Abrahäo de Moraes" 

and "C ERG A" observatories 

and the value of the k ( + 1 or - 1 ) depend on the initial plate position. 

The above equation was solved for the unknows R and F at monthly inter-

vals, with an average of 20 transits for the brazilian set and 60 transits for 

the french set. The results are displayed in Figures 1 and 2 for the same 

intervals. 

T A B L E 2. 

The average observed solar semi-diameter 

set R(») 

brazilian set 959.40 ± 0.05 

french set 959.37 ± 0.02 

The standard deviation of the monthly means is about 0.30" for the 

brazilian program. The CERGA program allows a large number of obser-

vations each day so the standard deviation of daily average is 0.15". 

4. Conclusion and remarks 

Concerning the determination of the equator and equinox corrections the 

solution obtained by least square method reveals the correction 0.10" ±0.04" 

and 0.07" ±0 .07" to equinox and equator respectively, at mean epoch of 

observations 1990.7. The good quality of this data set shows that the FK5 

do not support a significant correction. For all series of data analysed, we 

obtained important corrections of the obliquity of the ecliptic. In spite of 

the different values of the dispersion to be found among the set data of 

the measurements of the semi-diameters, a sinusoidal component is visible 

on the plots of Figure 1. A harmonic analysis reveals a significant term of 

period 1,000±50 days (Leister et al 1990, Laclare 1983). The amplitude of 
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Figure 2. Fourier Transform and Spectral Window - brazilian set 
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Figure 3. Fourier Transform and Spectral Window - french set 

the signal in both cases is 0.25", so the signal is similar, in amplitude and 

phase (Figure 2 and 3) . The main difference between the two time series 

does not lie in the thecnique but rather in the geographic location of the 

observatories. A second difference could be the heliographic latitudes of 

the apparent radius measured at the two si ties; this fact could suggest a 

phenomenon of radial pulsation. 
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