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Abstract. The results of the plate cataloging and digitization in the Zvenigorod 
Observatory are described. The observational material was obtained in the period 1972 - 
2005 with the 40 cm Carl Zeiss astrograph  (F=200 cm, field size 8x8 sq. deg., scale 100 
arcsec/mm). The archive includes at present 3703 plates – observations in the northern 
hemisphere mainly for mapping the sky according to the FON program. In addition,  other 
objects as asteroids, minor planets, Pluto, Mars, etc. were observed too. A part of the 
archive is scanned already, as well as original observational logbooks. These results are 
included in the Wide-Field Plate Database in Sofia (www.skyarchive.org) and described in 
the site of the Institute of Astronomy, RAN (http://www.inasan.ru/ rus/scan/). 
 

1. INTRODUCTION 
 

The Zvenigorod Observatory of the Institute of Astronomy of the Russian 
Academy of Sciences has been built in the end of 50-th with the beginning of the 
era of the artificial satellites launched by the Soviet Cosmic Program. The primary 
goals of the observatory were monitoring of artificial objects and objects of solar 
system: minor planets, asteroids, comets. Stars for astrometry also were observed 
for the creation of astrometric catalogue (before the PPM era). 

Now the Zvenigorod observatory manages an electronic library of astronomical 
negatives received with its own telescopes and instruments. Here we describe the 
Zvenigorod astrograph plate collection. It includes about 4 000 astronomical 
negatives. The digitization is carried out by means of two EPSON 1640 XL 
scanners. 
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2.  CONTENT OF THE ZVENIGOROD ASTROGRAPH PLATE 
ARCHIVE 

 
The Zeiss-400 astrograph is mounted in Zvenigorod in 1972. Its focus is 200 

cm; the lens diameter is 40 cm. The plates have sizes 30 x 30 cm, covering the sky 
region 8 x 8 degrees. 3703 negatives have been received in the period 1972-2004. 
Distribution of plates with years is shown in Fig. 1. Fig. 2 shows the plate 
distribution according to observing programs. 

 
Figure 1. Distribution of the number of available Zvenigorod astrograph plates 
with years. 

  

 
Figure 2. Plate Collection contents according to programs of observations. 
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2.1. The Fon Program 
 

The Photographic Survey of the Sky (FON) was carried out in the period 1980 
- 1992 for astrometric catalogue creation. The FON program comprises about 50% 
of the whole collection.  It completeness is up to 16,5 magnitudes. It covers the 
sky between -6 to +90 degrees. The neighboring plates overlap each other 50%. 
There were exceptions in winter zones: R.A. from 4 till 9 h and DEC from -2 up to 
+25 degrees and a few ones from 16 till 18h at low delta. Each plate has two 
exposures with small shift of the telescope between them: long one is usual near 
30 minutes and short one – 1-2 minutes. The exposures were set in the way that 
the plate images of stars up to 16.5 magnitudes to be well visible. Actually the 
limited magnitude is just beyond 14 - 15 magnitudes. V. P. Osipenko and V. A. 
Jurevich conducted the observations. 

 
Figure 3. The astrograph plate fragments include the asteroid and stars images in 
the form of a chain with three exposures. 
 

2.2. The Asteroids Program 
 

The program of asteroids observations from 1978 up to 1992 was executed by 
ITA supervision and includes 20 selected asteroids. The second program was 
carried out under IAU from 1980 to 90-th years and it is a subprogram of the 
photographic observation of 15 selected asteroids. The program goal is the 
position specification at a point of a spring equinox. Three exposures with camera 
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shifted in declination between exposures (which took usually a few minutes) were 
carried out. Thus the sequence of images of the observed minor planet is inclined 
in relation to a star image sequence and thus it is easy for finding the objects on a 
plate (see Fig. 3). The coordinates of the main object (a minor planet from the list 
of ITA RAN), as well as of other asteroids that have casually appeared on the 
same negative, were measured. The asteroids program comprises about 30% of 
photographic collection. V. P. Osipenko received more than 60% of the plates. 

 
2.3. The Comets Program 

 
The comets observations were additional for the observers - the observatory 

had not an official program for a long period. Later the Zvenigorod Observatory 
took a part in the respective international program with the observations of the 
comets of Giacobini-Zinner, Halley and Hale-Bopp. For the exact coordinates 
definition a star-shaped comet image was used. The astrograph allows receiving 
the coordinates of a comet with accuracy 3-5 arcsec. For this purpose a chain of 
exposures of 5 sec + 15 sec + 45 sec + 135 sec + 2 minutes + 6 minutes was used. 
Besides, observations for studying comet tails and different formations inside it 
(separations, condensations, turbulences) with exposure one or more hours were 
carried out. The guiding star was close to the comet head and displaced from the 
plate center. So it was possible to receive the tail image with length up to 7° (25 
cm).  The comets program comprises about 8% of the whole plate collection. 

 

 
Figure 4. The star-shaped image of the comet of Hyakutake B2 passed on the 
shortest distance from the Pole (4 degrees). 
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2.4. The Radio Sources 
 

The first joint program of the Soviet observatories where the astrograph has 
been involved was the observation of the nine bright quasars (up to 18th 
magnitude) with a point type images. The program goal was the construction of 
inertial coordinates system for which reference stars from the catalogue of star 
positions were used. In this case the long exposures were required. Our plates have 
been sent to Pulkovo Observatory where they were processed. Further the 
observatory participated in the program of drawing up of the catalogue of 
reference stars around 190 radio sources. The program coordinator was Dr. N.G. 
Rizvanov from Kazan Observatory. This program comprises about 8% of all 
negatives. 

 
2.5. Pluto And Mars Observations 

 
These plates comprise about 3% of the whole collection. The Pluto 

observations were carried out in 1998 - 2005 for specification of its orbit. The 
plates with size 9 x 12 cm were used for this purpose. The observation conditions 
were adverse: the planet moves at low distance above the horizon. The time of 
observations was limited: one week at the evening visibility at the end of Spring 
and one week of morning visibility at the end of Summer. Nevertheless V.P. 
Osipenko has received nearly 180 plates. The observations of Mars were used for 
maintenance of the flights of two Fobos satellites in 1988. 

 
3. ACCESS TO ARCHIVE 

 
The observatory working team put the specific target: creation of a database of 

a plate images at the Zvenigorod observatory, installation of the software and of 
the digital plate archives of the collection on the servers of the Institute of 
Astronomy and online access and support to them.  

We scan the plates with the EPSON 1640 XL scanner. Two types of image 
data were obtained as a result of the scanning: 

1) The full-colour preview JPG in low-resolution scans (3MB). They are useful 
for the users to get information about the plate quality, and see the observer 
remarks on the plate surface.   Also we obtained the TIFF-preview images with 
resolution 1200 dpi (600MB) in the print case.  

2) The main data are the plate scans with resolution 1600 dpi in FITS-format 
(700MB).  

This archive is stored in the Zvenigorod Observatory. 
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Figure 5. The description of the plate archives in the site of the Institute of 
Astronomy, RAS (http://www.inasan.ru/rus/scan). 

 
 
We created the computer-readable catalogue of the astrograph plates (ASCII). 

Access to it is available both in INASAN server1 and in the WFPDB  (Tsvetkov, 
2005; Tsvetkov and Tsvetkova, 2008).  

In the INASAN site there is a detailed description of the instruments, archive 
and observational programs. Also there the plate information can be found and a 
search with various parameters is organized (see Fig. 5). 

                                                 
1Chupina N., Vereshchagin V., The INASAN plate archive 
(http://www.inasan.ru/rus/scan). 
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Figure 6. An example of WFPDB search: ZVN040 details with the all-sky 
distribution of the astrograph plate centers in the equatorial coordinates (J2000). 

 
 
In the Wide-Field Plate Database - Sofia Search Page (http://www.skyarchive. 

org), the information on every plate from the catalogue can be retrieved using the 
observatory identifier (ZVN) followed by the instrument aperture (040), plus the 
original plate number. At WFPDB you can find more details for the location of the 
archives, the observatory specifications, the parameters of the telescope, and the 
period of its operation, the coordinates of the plate center in epoch 2000.0, the date 
and beginning of the observation in UT, object name and type, method of 
observation, number of exposures and their duration, type of emulsion, filter and 
spectral band, the size of the plate, the quality of the plate, the name of the 
observer, the status of plate digitization, the name of astronomer in charge (see 
Fig. 6 and Fig. 8).  

The logbooks were digitized too.  They can be seen in a database (see Fig.7). 
Each plate has the reference to corresponding record in digitized logbook. 
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Figure 7. An example of WFPDB search: the logbook page for plates with 
numbers from 637 to 666. 
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Figure 8. An example of WFPDB search: the details for plate with number 655. 
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