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Abstract . Photoelectric photometry in the Vilnius system of 114 
standard stars in Kapteyn areas SA2, 4 and 6 is presented with mean 
square errors of the arithmetic mean ±0.005 mag. Photometrically 
determined spectral types and luminosity classes of the stars are also 
presented. 
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1. Introduction 

The main standard areas for colour equation determination in 
the Vilnius photometric system are the Cygnus Standard Region 
(Zdanavicius et al., 1969; Zdanavicius and Cerniene, 1985), the 
Aquila Standard Region (Zdanavicius et al., 1969) and the North 
Celestial Pole region (Cernis et al., 1989). However, all of them 
contain relatively bright stars of magnitudes 4 to 6, which are too 
bright for large aperture telescopes. To overcome this difficulty, it 
was decided to establish three more standard areas at +75° declina-
tion spaced equally by 8h of right ascension and containing stars in 
the range of 7-9 mag. The observer in the Northern hemisphere at 
every moment can choose one of these areas which is near the upper 
culmination. 

Send offprint requests to: K. Cernis 
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2. Observations and their results 

The three areas coincide with Kapteyn Selected Areas 2, 4 and 
6 at +75° . Positions of the areas and stellar magnitude ranges for 
each of them are presented in Table 1. Candidate stars of different 
spectral types have been selected from Bartaya (1979) catalogue. 
The number of stars is 26 in SA2, 40 in SA4 and 48 in SA6. 

Table 1. Information about the standard areas and the mean square errors 
of the catalogue 

Region «(1950) ¿(1950) v magnitude N u m b e r of 

range ties to C S R 

SA2 
SA4 
SA6 

2 3 * 6 - $ 5 
7 * 6 - 8*6 

15*7-16*7 

74° - 76° 26 
7 4 ° _ 76° 40 
73° - 76° 48 

8-9 
7-9 
7-9 

5 
2 
3 

Region ay &U—P <7p-x &X-Y cry-Z &Z-V 
yn 

(Tv-s ¿ir 

SA2 
SA4 
SA6 

0.004 0.004 
0.006 0.005 
0.005 0.005 

0.004 0.003 0.002 
0.005 0.006 0.005 
0.004 0.004 0.003 

0.002 
0.003 
0.003 

0.003 7.0 
0.004 4.0 
0.003 5.3 

The stars were observed with the 1-meter reflecting telescope 
at the Maidanak Observatory in Uzbekistan in 1986-1991 using a 
one-channel photometer which is equipped with a FEU-79 photo-
multiplier (S-20 cathode) and works in a photon counting mode. To 
increase the accuracy, the stars were observed- near the upper culmi-
nation point during the nights of stable transparency. No less than 
104 impulses were collected for each star and each filter during a 
single observation. Each star was observed on several nights 4 to 7 
times, and each area was independently tied to the basic standard 
area in Cygnus (Zdanavicius and Cerniene, 1985) 2 to 4 times. Mag-
nitudes and colour indices of the observed stars were transformed 
outside the atmosphere using Nikonov's method taking into account 
dependence'of atmospheric extinction coefficients on spectral types, 
luminosity classes and interstellar reddenings of stars (Zdanavicius, 
1975). Colour coefficients in the obtained relations between the in-
strumental and standard systems were close to 1.0. Mean square er-
rors of the mean magnitudes and colour indices derived as described 
by Bartasiute (1984) are presented in Table 1. One can see that most 
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F i g . 1 . T h e identification chart of stars in SA2 area (Table 2) . 

thoroughly observed is SA2, while the least number of observations 
and the largest errors are in SA4. This is caused by somewhat poorer 
observational conditions on Maidanak mountain in winter and spring 
seasons. Additionally, tie-up of this area to the basic standard area 
in Cygnus was rather complicated because of low position of the area 
in the sky during the observations. The present observational pro-
gram also included a part of SA6 stars earlier observed by Meistas 
(1988). 

Stellar magnitudes and colour indices of the stars transformed 
outside the atmosphere and reduced to the CSR standards of the 
Vilnius system are presented in Tables 2-4. The Tables also include 
spectral types and luminosity classes determined in this paper from 
reddening-free diagrams calibrated in terms of spectral type and ab-
solute magnitude My (Straizys et al., 1982). The observed stars are 
identified in Figs. 1-3. 

Acknowledgment. The authors express their gratitude to 
Mr. A. Kazlauskas for his help in data processing. 
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Fig . 2. The identification chart of stars in SA4 area (Table 3). 
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