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ABSTRACT. We suppose to compile the enhanced
version of FON (Photographic Survey of the Northern
Sky) catalog of stellar positions and B-magnitudes in
the sky region from -20 to 90 degrees on declination.
The photographic base of the project comprises about
5,700 plates obtained at three observatories of the
former SU MAO NAS of Ukraine, Kitab observatory
of Uzbekistan and Gissar observatory of Tajikistan.
The mean epoch of the catalog is around 1988. The
expected limited stellar magnitude is 17.5™. More
than 5,400 plates are processed to support the photo-
metric part of the catalog. The plates were shot on
the 1.2 m Schmidt telescope in Baldone, Latvia, in the
U and V bands. Color data provide the possibility of
catalog correction for the photometric color equation.
Stars brighter than V < 8.5 will be supplemented
with photoelectric U, B, V data. Proper motions will
be obtained using GAIA data.

Keywords: star catalogs, digital image processing,
photometry, UBV photometric system.

1. Introduction

In 1976 two scientists of MAO NAS of Ukraine
[.G.Kolchinsky and A.B.Onegina proposed the project
of the photographic survey of the northern sky (FON)
(Kolchinsky & Onegina,1977). The idea arose after
the acquisition of similar wide-angle astrographs of
Carl Zeiss company with focal length 2 or 3 meters

and aperture 40 cm in several observatories of the
former USSR. The observational part of the project
should have been run at 6 observatories.  They
are Kiev (Ukraine), Kitab (Uzbekistan), Zelenchuk
(Russia), Abastumani (Georgia), Zvenigorod (Russia),
Dushanbe (Tajikistan). Regular observations of the
northern sky started in 1982. Unfortunately, for ob-
jective reasons, the idea of the four-fold overlapping of
the sky with 6 astrographs was not fully implemented
(Pakuliak et al., 2016). Here, in the final version of the
enhanced catalog, we suppose to use plates from col-
lections of three observatories from the previous list,
namely Kiev, Kitab, and Dushanbe. In 2016 the pro-
cessing of 5,400 plates was started for the providing the
photometric part of the catalog with U, V magnitudes
(Eglitis & Eglite, 2017b). Plates were shot on the 1.2
m. Schmidt telescope in Baldone, Latvia.

In MAO NAS of Ukraine, the FON project is carried
out in the framework of UkrVO project (Vavilova et
al., 2012a; 2012b; 2017; Vavilova, 2016).

2. Current status of the project

By now we have created the catalog of positions
and B-magnitudes of stars for the Northern hemi-
sphere (declination from -4° to 90°). The observational
base of the catalog comprises 2260 digitized plates of
MAO NASU 2-meters Carl Zeiss astrograph (Akhme-
tov, 2016; Andruk et al., 2014; 2015a; 2015b; 2016a;
2016¢; Protsyuk, 2015a; Protsyuk & Relke, 2016).



160

Odessa Astronomical Publications, vol. 30 (2017)

Plates were digitized using two commercial scanners,
Microtek ScanMaker 9800XL TMA and Epson Expres-
sion 10000XL. The resolution of images is 1200 dpi,
linear dimensions of the most plates are 30x30 sm or
13,000x13,000 pixels (Protsyuk et al., 2014a; 2014b;
2014c). The catalog contains 24.7 million of stars and
galaxies brighter than B = 16.5™". The mean epoch of
the catalog is 1988.2. Positions of catalog entries are
given in the TYCHO-2 reference system, B-magnitudes
are obtained in the system of photoelectric standards.
The internal accuracy of the catalog for all objects is
Ons = £0.28” and op = £0.17™ (for stars in the inter-
val B = 7™ -14™ these errors are 0,5 = +0.13” and op
= 40.08™). The convergence between calculated and
reference positions is 0,5 = +0.06” and convergence
with photoelectric B-magnitudes is o = £0.14™ (An-
druk et al., 2016b).

The result of the processing the Kitab FON photo-
graphic collection containing 1963 plates in the decli-
nation band from -20.5 to +2.5 degrees is the catalog of
positions and B-magnitudes of 13.4 million stars and
galaxies with B < 17.5™ for the mean epoch 1985.0.
(Yuldoshev et al., 2016a; 2016b). The digital images
of plates were obtained on Epson Expression 10000XL
commercial scanner with the same parameters of scan-
ning (Muminov et al., 2013; 2014; 2017). Catalog po-
sitions are in the TYCHO-2 reference system and B-
magnitude in the system of photoelectric standards.
The internal accuracy of the catalog for all objects is
Ous = £0.23” and o = £0.15™ (for stars with B in the
interval from 7™ to 14™ the errors are o,s = +0.085”
and op = £0.054™). The convergence between cal-
culated and reference positions is 0,5 = +0.042” and
convergence with photoelectric B-magnitudes is op =
+0.16™ (Yuldoshev et al., 2017).

Kiev and Kitab FON components have the overlap-
ping area on declination from -4 to +2.5 degrees (Mu-
minov et al., 2016). After the cross-identification of
objects in two catalogs, the compiled catalog was cre-
ated. The compiled catalog contains 36.7 million of
stars and galaxies referred to the mean epoch 1987.0.
For the objects measured twice or more times the errors
are oo = +£0.26” and o = +0.17™ (045 = £0.120”
and op = +0.072™ for stars in the interval B = 7™
-14™).

Dushanbe (Gissar) FON glass collection of the Insti-
tute of Astrophysics, the Academy of Sciences of Re-
public Tajikistan comprises near 1560 plates (Mullo-
Abdolov et al., 2017). Before the start of plate collec-
tion digitizing, the commercial scanner Microtek Scan-
Maker 1000XL Plus has been investigated. The es-
timated errors of the scanner for stars brighter than
B < 13.5™ are o,y = +0.054 px and o,, = +0.020™
for rectangular coordinates and instrumental magni-
tudes respectively. The estimated astrometric accu-
racy obtained from the processing of the test plate with
Pleiades in the system of TYCHO-2 is 0,5 = +0.13”.

To enhance the photometric part of the catalog the
collection of photographic plates shot on the 1.2 m.
Schmidt telescope in Baldone, Latvia, in the U and
V color bands are actively digitized and processed
(Eglitis et al., 2016b; 2016¢). The collection comprises
near 780 U and 4660 Vplates. To date, the rectangular
coordinates and photometric data of registered objects
are obtained for almost the third part of the collection.
The plate digitizing is made on the Epson Expression
10000XL scanner (Eglitis & Andruk, 2017a). It was
tested for positional and photometric errors of the
developed method of image processing by comparison
between images with 8 and 16-bit grey scale color
range. The instrumental errors found from the testing
are £0.0026 px and £0.0024™ for coordinates and
magnitudes respectively. To estimate the astrometric
and photometric accuracy, we processed 6 consecutive
scans of the same plate with 1200 dpi resolution.
The errors obtained for stars brighter than 13.5™
in U-band are o,y = 4+0.021 =+ 0.027 px and o, =
+£0.014™ + 0.016™.

3. The photometric system of the catalog

The observational material in FON observational
program was shot on refractors. The photometric data
obtained as a result of digital image processing are
distorted with the color equation, i.e.calculated pho-
tographic B, magnitudes are burdened with system-
atic errors depending on B-V color indices of stars. To
obtain By, magnitudes, the characteristic curves were
used, calibrated by reference stars with photoelectric
data By (Kornilov et al., 1991; Mermilliod, 1991; An-
druk et al., 1995; 2017; Relke et al., 2015). The results
of the comparison of photometric differences AB=B,y,-
By for calculated and reference stars are shown in
Fig.1.

Panels a and ¢ show the trend of differences AB with
a stellar magnitude Bp.. Panels b and d demonstrate
the dependence of differences AB on photoelectric
values B-V for Kiev and Kitab components of FON
catalog. The number of compared stars in catalogs
is 29,776 and 6,135 for corresponding plots. RMS
errors m of magnitude differences are 0.140™ and
0.156™ respectively. The presence of a color equation
is noticeable on the panels ¢ and d. Its value is
approximately 0.16(B-V) of stellar magnitude.

4. Summary

In nearest perspective we plan the next steps:

1. Until 2019 to digitize and process the plates from
the Dushanbe FON collection. To create the cat-
alog of positions and B-magnitudes.
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Figure 1: Photometric systems of FON
ponents

catalog com-

2. Until 2020 to complete the digitizing and process-
ing of U and V plates from the collection of 1.2
Schmidt telescope in Baldone. To obtain catalogs
of positions and U, V magnitudes.

3. To supply the compiled catalog with bright stars
data (down to V = 0™) and to make the correct
replacement for stars with V < 8.5™ with photo-
electric U, B, V data.

4. To correct B-magnitudes of the compiled catalog
for the color equation.

5. Using GATA data to obtain proper motions of
stars.

Fig. 2 demonstrates the distribution of stars from
the catalog with =1040.50on the hemisphere with the
visible concentration of stars in the areas of Milky Way
and the regions with the absorption of light in them.

The software created in the process of compilation
Kiev and Kitab parts of the catalog was testes also
in the processing of plates with Solar System bodies
to determine their positions.(Eglitis et al., 2016a;
Kazantseva et al., 2015; Protsyuk et al., 2015b;
2017; Shatokhina et al., 2016; Vavilova et al., 2014;
Yizhakevych et al., 2014; 2015; 2016; 2017).
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Figure 2: The star map on the data of enhanced FON
catalog
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