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ABSTRACT. Since May 2018 the process of the scan-
ning and processing of photographic plates from the ar-
chive of the Institute of Astrophysics Academy of Sci-
ences of Tajikistan has begun. It is a matter of approxi-
mately 1560 photographic plates in the sky zones from -8
to +90 degrees that were exposed for the FON project in
the Hissar observatory (HisAO) during 1985-1992. The
plates are digitized by using of the scanner Microtek
ScanMaker 1000XL Plus with the resolution of 1200 dpi.
The size of the photographic plates is 8°x8° or 30x30 cm,
the size of the digitized images is 13000 x 13000 px. So
far the first results of the processing of the 71 plates of
zero zone and the 58 plates of 64, 68 and 72 zones were
obtained. The errors in the definition of equatorial coordi-
nates and B-magnitudes for the stars in the range of 5™ -
17™ are the following: o5 = £0.33" and o5 = £0.12™. The
differences between the calculated positions and B-
magnitudes and the reference one from the Tycho2 cata-
logue are 6,5=+0.12" and ogr = +£0.19™ respectively. The
difference between the calculated and the photoelectric B-
magnitudes equals 6B = +0.15™. In the realization of the
“FON-Dushanbe catalogue” project five astronomical
institutions are involved: Institute of Astrophysics of AS
of Republic of Tajikistan; Walter Hohmann Observatory,
Essen, Germany; Ulugh Beg Astronomical Institute UAS,
Uzbekistan; Research Institute “Mykolaiv Astronomical
Observatory”, Ukraine and Main Astronomical Observa-
tory NASU, Ukraine.
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ABCTPAKT. B tpaBni 2018 poky 3a nporpamoro ®OH
pO3IoYaTo Mpolec MacoBOTO CKaHYBAaHHS Ta OOpPOOKH
¢dororpadivamx mmaTiBOK i3 Kojekmii  [HcTHTYTY
actpodizuku AH PecnyOnikn Tamkukuctan. 3a mepion
1985-1992 pp. B 30Hax Big -8° 1m0 +90° eKCIIOHOBaHO
omu3pko 1560 mmatiBok posmipom 8° x 8°. IlmaTiBKu
OIU(POBYIOTBCSA 3a JOMOMOro cKaHepa  Microtek
ScanMaker 1000XL Plus, pexxum ckanyBanus — 1200
dpi, po3mip mratiBok — 30x30 cm abo 13000x13000 px.
OTtpumaHo Tepuri pe3yabTaTH i3 00poOku 71 TuIaTiBKU

HYJTBOBOT 30HH Ta 58 miartiBok 64, 68 i 72 30H. disa ¢o-
TOMETPHYHOTO iHTepBany B-30psHux BenumuuH Bix 5™ 10
17™ 3HaueHHs: NOXMOOK BU3HAYEHHS €KBATOPIalbHUX KO-
opauHaT Ta B-30psHUX BeMWYHH Taki: 6.5 = 0.33"u op=
0.12™. CxomumicTh MiXK OOUHMCICHUMH HAMH Ta ONOPHH-
MU TIOJOKEHHSAMH 13 KaTajory Tycho2 e Takoi: G4 =
0.12", ogr = 0.19™, a cxomumicTh 3 (HOTOENEKTPUUHUMH
30psHUMU  B-Benmuunamu gopiBuHioe o = 0.14™. B
00po011i maTiBok Ta cTBopeHHi karamora @OH-/{ymante
NpUIMalOTh ydYacTh II'ATh AaCTPOHOMIYHMX 3aKJIAIiB:
Incturyr actpodismkn AH PecmyOmiku TamKuKuCTaH,
ObcepBaropiss  iM. Bamsrepa Xomanmna B Ecceni
(HimeyunHa), ACTpOHOMIYHWI IHCTHTYT iM. YiIyroeka
AH Pecny6niku V30ekuctan, HJII ‘“MukonaiBcpka
acTpoHoMmiuHa oOcepBartopiss (Vkpaina) Ta [omoBHa
acTpoHoMiuHa obcepsaropis HAH Vkpainu.

KoarouoBi cioBa: ckanyBaHHs, oOpoOka ouudpoBaHux
mwiatiBok, mporpama @®OH, actpomerpis, doTomerpis,
aHaJIi3 JaHUX

1. Introduction

The plan of the photographic survey of the Northern
Sky (FON) was proposed in 1976 by the scientists of
GAO of USSR G. Kolchinski and A.B. Onegina (Kolchin-
sky, 1977; Pakuliak, 2016). The idea of the project arose
after the acquisition by several observatories of the USSR
of identical wide-angle astrographs of the company Karl
Zeiss (Jena) with the aperture of 40 cm and the focal
lengths of 2 or 3 meters. The project FON was attended by
six observatories: Main Astronomical observatory of
Ukraine (Goloseevo), Zvenigorod observatory of Russia,
Hissar observatory of Tadjikistan, Abastumani observa-
tory of Georgia, Zelenchuk observatory of Russia and
Kitab observatory of Uzbekistan. The northern sky should
be photographed four times with an overlaping. The His-
sar astronomical observatory (HisAO) of the Institute of
Astrophysics of AS of Tajikistan also participated in the
realisation of the project FON. Regular observations be-
gan in 1985 and lasted until 1992. Hamburg O.E., Relke



Odessa Astronomical Publications, vol. 31 (2018)

225

E.V., Tsygankova M.I.,, Mullo-Abdolov A. S., Kiselev
N.N. took part in the observations. In total, 1578 photo-
graphic plates were exposed. The 1560 of which were
suitable for the processing. Thanks to the support of the
Academy of Sciences of RT the Institute acquired a pro-
fessional scanner, which allows the scanning of the photo-
plates whith the size of 30 x 30 cm (Mullo-Abdolov,
2017, Rahimi, 2018). In 2017 the scanner was placed on a
specially built platform. With the help of the scanner it is
planned to digitize the photographic plates exposed for the
project FON. The digitized images will be processed with
the goal to create a FON-Dushanbe catalogue with exact
positions and B-magnitudes of stars, galaxies and other
objects. The task is solved together with colleagues from
Walter Hohmann Observatory, Essen, Germany; Ulugh
Beg Astronomical Institute UAS, Uzbekistan; Research
Institute “Mykolaiv Astronomical Observatory”, Ukraine
and Main Astronomical Observatory NASU, Ukraine.
Earlier, in 2016, within the framework of the UkrVO pro-
ject (Vavilova, 2012; Vavilova, 2016; Vavilova, 2017) the
Kiev part of the program FON was performed (Andruk,
2015b; Andruk, 2016a; Andruk, 2016b) and in 2017 the
Kitab part of the project FON was done (Yuldoshev,
2017a; Yuldoshev, 2017b). For the future the creation of
the common catalogue of the FON project is planed
(Andruk, 2017b). This future FON-catalogue will contain
also the U, V values, which will be obtained after process-
ing of digitized photographic plates of 1.2-m telescope in
Baldone (Eglitis, 2016; Eglitis, 2017; Eglitis, 2018).

2. First results of processing of the FON-Dushanbe
zones

In May 2018 the 71 photographic plates of zero zone
and 58 plates of the 64, 68 and 72 zones were digitized
and processed. The size of one plate is 8 degrees along the
declination and 8xcosd degrees along the right ascension.
So the 90 plates are necessary for the full filling of zero
zone with two overlapping. The filling of the sky by the
stars of B = 10™ magnitude for zero and near polar zones
is showed in the Figure 1 in the form of sky maps. The
sequence and principles of the processing of wide-angle
digitized plates with the purpose of the obtaining of equa-
torial coordinates and visual B-magnitudes of registered
objects were published in the following works (Andruk,
2015a; Andruk, 2017a).

2.1. Astrometry

Astrometric reduction of the digitized photographic
plates with the size of 8x8 degrees is carried out in two
steps: the investigation of the systematic errors of the scan-
ner Aa and Ad and then the reduction of rectangular coordi-
nates X, Y of all objects in the system of equatorial coordi-
nates o, & of Tycho-2 catalogue. At the both steps of data
processing the tangential coordinates & n are calculated by
the method of the smallest squares using the formula:

FON-DUSHANBE, B=09.5-10.5 mag
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Figure 1: Sky maps. The filling of the sky areas of zero
(bottom) and near polar (top) zones of the FON-Dushanbe
project with the stars of B = 10™ magnitude

& = ajtraXfitasYfi+ a,Rmi+adf; + Zblm)(i[yim,
(1=0+6, m=0+6, [+m=n, n=1+6)

ni= crreXfresYfi+ cRim;+eof + Yd XY,
(I=0+6, m=0~6, [+m=n, n=1+6)

where 1 = 1,2,...N — number of stars from the TYCHO-2
catalogue on the digitized plate; X;, Y; u R; — coordinates
and distances of star images relative to the center of the
plate; m; — instrumental photometric star values; f; —
diameters of star images; coefficients a,, a3, a4 and c,, c3, ¢4
are responsible for the coma; coefficients as, cs — take into
account the influence of the brightness equation (these co-
efficients are calculated separately); the by, u d, are the
coefficients of the full polynomial of degree six (altogether
27 members), which describe in a general case optical aber-
rations of the telescope complicated by systematic errors of
the scanner. The first results of the processing of 58 plates
near polar zones and 71 plates of zero zone of the FON-
Dushanbe project are show in the Figure 2.
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Figure 2: The trend of internal errors for equatorial coordi-
nates and B-magnitudes as well as the number of stars rela-
tive to the intervals of the B-magnitudes of the FON-
Dushanbe catalogue. The error information for the near polar
(64, 68, 72) zones is presented on the upper panels a, b, ¢ and
d; for the zero zone - on the lower panels a', b', ¢' and d'.

The coordinates of the stars and galaxies are obtained in
the system of the Tycho-2 catalogue, the B-magnitudes — in
the system of photoelectric standards. The mean observa-
tion epoch of the FON-Dushanbe catalogue is1990.5. The
values of the internal errors of equatorial coordinates and B-
magnitudes of stars and galaxies are equal: cad = 0.33"-
0.36" and oB = 0.13™ respectively. The distribution of er-
rors of equatorial coordinates of the FON-Dushanbe cata-
logue relative to the reference Tycho-2 catalogue for near
polar zones and zero zone are presented in the Figure 3.

A separated independent study of astrometric and
photometric properties of the zero zone for three cata-
logues of the FON project (FON-Kiev, FON-Kitab and
FON-Dushanbe) were made by special method (Akhme-
tov, 2016) in the work, which was also presented on the
Gamov conference 2018 and was published in the same
conference proceeding (Akhmetov, 2018).

3. Conclusion

At the end of June 2018 about 150 photographic plates
of zero (00) and polar (64, 68, 72 and 76) zones of the
FON-Dushanbe photographic archive were digitized and
processed. In parallel these digitized plates are used for
the searching of asteroids and comets (Yizhakevych,
2018; Shatokhina, 2017; Shatokhina, 2018). In the Astro-
physics Institute of the Academy of Sciences of Tajikistan
the work on scanning of plates continues. By the end of
2019 using the results of the processing of all digitized
photographic plates (about 1560) it is planned to obtain
the FON-Dushanbe catalogue.
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