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ABSTRACT. The measurements of AGK3 stars carried out with the automated measuring machine MAMA 
in Paris were used for the estimation of the accuracy of stellar positions on Tautenburg and CERGA plates. The 
results show good coincidence of stellar positions derived with both Schmidt telescopes. The achieved accuracy 
is high enough to use combined observations for improving present positions in the catalog AGK3. 

1. Plate Mater ia l 

The use of big Schmidt telescopes and automated measuring machines enables us to derive positions 
of great numbers of objects. The accuracy of measurements depends on the quality of the images 
and is, generally, best for faint (15m - 17m) stars. However, to get equatorial coordinates of interesting 
objects we have to measure also bright (7 m - 12m) reference stars. 

In order to estimate the accuracy of stellar positions to be achieved in this situation we used plates 
taken with the Schmidt telescopes at Tautenburg (134/203/401) and at Caussols, CERGA (90/152/ 
316). In the description of the telescopes, the first number denotes the diameter of the correction 
plate, the second denotes the diameter of the mirror, and the third denotes the focal length. 

Three plates centered at η Tau (Pleiades) were taken at nearly the same time and in the same color 
system, but with exposure times of 5 minutes for CERGA and 20 minutes for Tautenburg plates. The 
CERGA plates (30 x 30 cm2) and the Tautenburg plates (24 χ 24 cm2) cover sky areas of 5!2 χ 5!2 
and 3 !2 χ 3 !2, respectively. In a field of 3° x 3° 133 AGK3 stars fainter than the 1th magnitude were 
measured with the automated measuring machine MAMA in Paris. The AGK3 coordinates were 
reduced to the epoch of observation by applying AGK3 proper motions and thereafter transformed 
into a plate-centered zenith-azimuth system. 

2. Results 

The form of the reduction polynomials was established by means of the method of stepwise 
regression (Hirte et al. 1989) for each plate separately. The starting model was fixed by the complete 
third-order polynomial in powers of coordinates. In this case the stepwise regression allows us to 
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find the "best" model with only significant terms among all polynomials up to the third order. 
In order to estimate the accuracy of positions, the differences between the catalog coordinates of 

133 AGK3 stars and their measured coordinates transformed into the system of the catalog were 
analysed. Under the assumption that all systematic effects are taken into account by the reduction 
model, these differences DX and DY may be considered as random values. 

First, we compared the differences for each star measured on the Tautenburg and CERGA plates 
separately. For three Tautenburg plates, the errors of a stellar position range from 0704 to 0710 with 
the mean values of 0705 (1.0 μιη) in X (RA) and 0707 (1.5 um) in Y (declination). For the CERGA 
plates, a positional accuracy of 0705 to 0713 with the mean values of 0709 (1.4 um) in X and 0708 
(1.2 μπι) in Y was achieved. 

These results were used to estimate the error R which may arise if positions are determined on plates 
taken with different telescopes: 

where m\ and mc are mean errors of a stellar position on a Tautenburg and on a CERGA plate, 
respectively, and m T C is a mean error of the corresponding difference of coordinates. Considering 
all nine combinations of plates we obtained varying from 0710 to 0716 with the mean values of 
0712 and 0713 in X and Y, respectively. The error R ranges from 070 to 0711. The mean value of 
R was found to be 0707 in X and 0705 in Y. 

Finally, the mean error of a position in the AGK3 was estimated as 

where mK is a mean error of a catalog position and mKC and are mean errors of the differences 
between catalog and plate coordinates( C - CERGA, Τ - Tautenburg). For nine plate pairs we 
obtained an accuracy of a catalog position in the Pleiades region between 0747 and 0748 with the 
mean value of 0747 in X and between 0750 and 0752 with the mean value of 0750 in Y. 

These results coincide well with the value of 0745 found by Bastian (1989) as the average of the 
mean errors of position at epoch 1990.0 for the catalog AGK3. The achieved accuracy is high enough 
to use combined observations with the Tautenburg and CERGA telescopes for improving the proper 
motions in the catalog AGK3. The fact that nearly the same measuring accuracy was achieved on 
the plates independently from exposure time exhibits the good quality of the measuring machine 
MAMA. An analogous investigation based on these plates and on the catalog by Eichhorn et al. (1970) 
as reference catalog is now in preparation. Preliminary tests show a good agreement between catalog 
and measured coordinates. We intend to use the measurements of the plates to derive the presently 
missing proper motions for ca. 400 stars in Eichhorn's catalog. 
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