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ABSTRACT. Observations of open clusters at the Re-
search Institute “Mykolaiv Astronomical Observatory” (RI
MAQO) were performed using the KT-50 telescope
(D=500mm, F=3000mm) in 2011 — 2018. As the light re-
ceiver, a CCD camera Apogee Alta U9000 (3K x 3K, FOV
42.6' x 42.6") in short drift scan mode was used. In short
drift scan mode each observation consisted of several CCD
frames with partial overlap in right ascension. All observa-
tions were performed using R light filter. The exposure
time was 20 seconds for all frames. All previous astromet-
ric processing was carried out by the Astrometrica program
and UCAC4 reference catalog. Using this data we received
two catalogs of positions of 4.2 million stars (J2013.6) and
3.3 million starts (J2017.3) in the vicinity of open clusters
with accuracy (0.03-0.07)". Unfortunately, current version
of Astrometrica program have problem with data reduction
with Gaia reference catalog in areas with big star density,
like vicinity of open clusters near the plane of the Galaxy.
At this article, we compared our old results with the new
one for several open clusters which carried out with the
author's set of programs with primary processing in the
MIDAS environment. As reference stars the Tycho2,
UCAC4 and Gaia DR2 catalogs were used. The reduction
of 548 frames was performed using a polynomial of the
third degree. The results obtained by author programs with
reference catalogs UCAC4 and Gaia, showed good con-
vergence. Several catalogs of positions of stars up to 17.5™
was obtained. The accuracy of the catalogs is ora=0.027"
and opec=0.033" for Gaia reference catalog and ora=0.032"
and opec=0.036" for UCAC4 reference catalog. At the same
time, the accuracy of intraframe processing with the Gaia
reference catalog turned out to be near 2 times better than
the analogous one with the UCAC4 catalog. The compari-
son showed the possibility of receiving more good results
with Gaia reference catalog.
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ABCTPAKT. CrnocrepeskeHHs IUIOIIAIOK 3 PO3CIsHHU-
MU CKyNmueHHsMH B HaykoBo-mociigHOMY iHCTHUTYTI
«MukonaiBcbka actpoHomiyHa —obcepsatopis» (HAI
MAOQ) Oymu BukoOHaHi 3a gomomoror Teneckorna KT-50
(D =500 MM, F = 3000 mm) y 2011 — 2019 pp. B sxocTi
mpuifMada CBiTIa BHKOpHcToByBamach [133-kamepa
Apagee Alta U9000 (3K x 3K, FOV 42,6 'x 42,6') B pe-
XKHMMi BKOPOUYCHOTO TIEPEHOCY 3apsimy. Y peXHMi BKOPO-

YEHOT0 IIEPEHOCY 3apsily KOKHE CIIOCTEPEKEHHS CKIiajia-
socst 3 nexinbkox [133-kanpiB 3 4aCTKOBUM NMEPEKPUTTAM
10 IpsIMOMY TTiTHECeHHI0. Bcei crocrepexeHHsT IpoBOAN-
JIMCSL 3 BUKOPUCTaHHSAM cBiTiioBoro ¢inerpa R. Yac Bu-
TpUMKH ckianas 20 cekyH] s ycix kaapiB. Bes nomepe-
JIHS acTpOMETpHYHa 0OpoOKa MPOBOJMIACS IMPOTPAMOI0
Astrometrica B cucremi ornopsoro karaiory UCAC4. Ko-
PHUCTYIOUHCh LIUMH JTaHUMH, MU OTPHMAJIH [Ba KaTaJOI'H
noyioxkerb 4,2 miH 3ipok (J2013,6) Ta 3,3 MiH 3ipok
(J2017,3) B mmomaakax HABKOJO PO3CISHUX CKYITYCHb 3
tounictio (0,03-0,07)". Ha anb, moTouHa Bepcist Mpo-
rpamMu Astrometrica Mae mpoOyieMu 3 0OpOOKOI0 JaHWX 3
ormopHUM KaTtaimoroM (Gaia y IUIOIIAAKax 3 BENHUKOIO 3ip-
KOBOIO HIIJIBHICTIO, SIK-OT MOOJM3Y PO3CISIHUX CKYITYEeHb
Oins turonuuan ['amakTvku. Y il cTaTTi MU TOPIBHSIN
Hami cTapi pe3yJibTaTH 3 HOBUMH JUIsl KUIBKOX PO3CISTHUX
CKYIT4E€Hb, SIKI TPOBOAMIINCS aBTOPCHKUMHM IIPOrpaMamMH 3
MEPBUHHOI 00poOKoro B cepenopuiii MIDAS. B skocri
OTIOPHUX 3ipOK BHUKOPHUCTOBYBaNHNCH Katamoru Tycho2,
UCAC4 ta Gaia DR2. Penykuito 548 kanpiB Oymno BHKO-
HAaHO 3a JOIIOMOIOI0 IOJIHOMa TPEThOro CTymeHs. Pe-
3yJbTaTH, OTPUMaHI aBTOPCHKUMH HPOrpaMaMy 3 OIOp-
aumu Katamoramun UCAC4 Tta Gaia, moxazaiyl XOpOIIy
30ikHICTE. OTPUMAHO KiJIbKa KaTaJoTiB HOJO0XKEHB 3ipoK
mo 17,5™. Tounicts KaTanaoris craHoButh cRA = 0,027" 1
oDec = 0,033" anst omopnoro karanory Gaia i ¢ RA =
0,032" i ocDec = 0,036" mns omopHoro karanory UCAC4.
VY T0i1 ke Yac, TOYHICTh BHYTPIIIHBO KaJpoBOi 00poOKH 3
oropHuM Katajorom Gaia BHsBMIIACS Maibke B 2 pa3u
Kpaiiolo, HiK aHanoriyna 3 katagorom UCAC4. IIpose-
JCHEe TIOPIBHSHHS IIOKAa3aJl0 MOJMJIUBICTH OTPHMAaHHS
OUTBIII XOPOIINX PE3YNbTAaTiB 3 BUKOPHCTAHHAM OTIOPHOTO
karanory Gaia.

KurouoBi cioBa: Actpomerpisi — Po3cisHi cKym4eHHS —
Amnani3 nannx — Karanorn

1. Introduction

Observations of open clusters at the Research Institute
“Mykolaiv Astronomical Observatory” (Rl MAQ) were per-
formed using the KT-50 telescope (D=500mm, F=3000mm) in
2011 — 2018 and were obtained near 35000 CCD frames. As
the light receiver, a CCD camera Apogee Alta U9000 (3K x
3K, FOV 42.6' x 42.6', scale 0.83"/pixel) in short drift scan
mode was used (Apogee Alta CCD Camera, 2018). In short
drift scan mode each observation consisted of several CCD
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frames with partial overlap in right ascension. All observations
were performed using R light filter. The exposure time was 20
seconds for all frames. For this work we took observations of 7
open clusters (NGC884, NGC1039, NGC1245, NGC1528,
NGC1545, NGC2420 and NGC2682) obtained in 2011-2017.
Al open cluster observed several times in different date. Etch
observation have from 4 to 9 CCD frames in depend on decli-
nation. Also, all this open clusters were observed in 2018 at the
Maidanak Observatory with the Zeiss-1000 telescope (Prot-
syuk at al., 2018). All previous astrometric processing of our
data was carried out by the Astrometrica program (Raab, 2018)
and UCAC4 (Zacharias et al., 2013) reference catalog. Using
this data we received two catalogs of positions of 4.2 million
stars (J2013.6) and 3.3 million starts (J2017.3) in the vicinity of
open clusters with accuracy (0.03-0.07)". In this work we re-
peated data reduction of selected open clusters with the Astro-
metrica program and Gaia DR2 (Gaia Collaboration, 2018)
reference catalogs and the author's set of programs with prima-
ry processing in the MIDAS environment (Andruk et al., 2005;
2017; Protsyuk et al., 2014a, 2014b) and different reference
catalogs. This software was created to process images that are
part of the Ukrainian Virtual Observatory (Vavilova et al.,
2012; 2017).

2. Data reduction

The reduction of 548 CCD frames was performed using
a polynomial of the third degree. As reference stars in our
programs the Tycho2, UCAC4 and Gaia DR2 reference
catalogs were used. With Astrometrica program we used
Gaia DR2 reference catalogs. Unfortunately, current ver-
sion of Astrometrica program have problem with data
reduction with Gaia reference catalog in areas with big
star density, like vicinity of open clusters near the plane of
the Galaxy. So, for several open clusters we limited mag-
nitude of Gaia catalog to 14.5™or 15.5™ in Astrometrica to
make reduction (Fig. 1).

The results in scale obtained by author programs with
all reference catalogs, showed good convergence (Fig. 2).
Integrated star catalog of positions for all plates upto
17.5™ was obtained by author's programs. The accuracy of
the catalog in UCAC4 system is ora=0.040" and
opec=0.046". The accuracy of the catalog in Gaia system
is ora=0.037" and opec=0.042" (Fig. 3). The accuracy of
single observation is shown in Tab. 1. Astrometrica not
good yet with Gaia reference catalog in all frames.
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Figure 1. Root mean square (RMS) errors of intra-frame
reduction with Gaia limited magnitude 14.5 (left) and 16.5

(right)
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Figure 2: Scale values distribution for all CCD frames depen-

ding on the reference catalog Tycho2, UCAC4, Gaia DR2
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Figure 3: Distribution of our catalogs accuracy from mag-
nitude for reference UCAC4 and Gaia
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Figure 4: Distribution of inner accuracy in mas for
NGC1545, observed in three dates, after processing with
reference catalog Gaia DR2

Not so good accuracy near 14 magnitude is explained by

some influence from bad columns in CCD matrix in sev-

eral dates. Weather conditions in different nights also have
influence to accuracy. Examples for three dates of
NGS1545 observation which reduced with Gaia reference
catalog are shown on Figure 4.

At the same time, the inner accuracy of intraframe pro-
cessing with the Gaia DR2 reference catalog turned out to
be 2-3 times better than the analogous one with the
UCAC4 catalog. Example for NGC1545 observed at
2011/10/27 shown on Fig.5. Middle RMS for this open
cluster at this date is 7 mas for reduction with Gaia and 17
mas with UCAC4. This result obtained from 2000 stars in
vicinity of open cluster which were observed approxi-
mately 20 times per night.
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3. Conclusion
40
T LeAciRA The processing of observations with new reference cat-
——%—— GAIARA alog GaiaDR2 gives significantly better results with our
W | T AT GAADEC software. To further improve the result, we need to pre-

filter images before processing in MIDAS software. The

P high accuracy of intraframe processing with the Gaia ref-
§ 201 erence catalog shows great potential for further improving
the accuracy of our catalogs.
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overall accuracy with Gaia catalog worse. Despite the

greater accuracy of intraframe processing with Gaia refer-

ence catalog (Fig.5) we obtained a slight improvement in

the accuracy of the resulting catalogs for the Gaia refer-

ence catalog. This is due to the different quality of obser-

vations on different nights and a rather significant random

error.





