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GAIA DR3 AND SOME RESULTS OF SERBIAN-BULGARIAN COOPERATION 
 

 

The parallax values given in DR2 could be less than zero, which, though 
meaningless, is due to the calculation procedure (as some cases in the Hipparcos 
Catalog). The DR2 is based on ~21 months (1.75 yr or 640 days) with some 
interruptions (period 22nd August 2014 – 23rd May 2016) of Gaia operational 
phase, even the start of astronomical observations was in July 2014. The first 
month of Gaia observations was not included in the DR2 solution because the data 
quality is not high enough. That catalogue contains results for 1.693 billion 
sources in the G magnitude range 3 to 21. For 1.332 billion sources there are five 
astrometric parameters: positions, proper motions, and parallaxes. The reference 
epoch is J2015.5 = JD 2457206.375 TCB = 2 July 2015 at 21:00:00 TCB, and it is 
about half-way through the observational period used in the DR2 solution (that 
epoch is 0.5 yr later than the DR1 one). Because of its, there are some differences 
in the positional data between the DR1 and DR2 releases. The reference epoch 
was chosen to get minimal correlations between the positions and proper motions. 
 

Table 1: The second Gaia data release (DR2). 
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GAIA DR3 AND SOME RESULTS OF SERBIAN-BULGARIAN COOPERATION 
 

 

2018). Depending on positions, magnitude and color, the systematic effects in the 
parallaxes are less than 0.1 mas. The Barycentric Celestial Reference System – 
BCRS is the primary coordinate system: the origin is at the solar system 
barycentre, the axes are aligned with the ICRS, the barycentric coordinate time – 
TCB is the time-like coordinate of the BCRS. In line with Soffel et al. (2003), a 
consistent theory of relativistic astronomical reference systems was used during 
the processing of the Gaia data.  
 

Table 3: The overview of Gaia EDR32. 
 

 
    

The non-linear motions, the case of binary stars and other perturbations, are 
not included in DR2; only the uniform space motion of the object relative to the 
solar system barycentre was considered. The future Gaia release is going to 
include the mentioned motions (Lindegren et al. 2018). The DR2 is aligned with 
ICRS and non-rotating with respect to the QSOs as distant objects; the Gaia-CRF2 
is the celestial reference frame of Gaia DR2. In a prototype version of ICRF3 
there are 2843 sources (mostly QSOs), the optical counterparts of VLBI radio 
objects. The IAU Working Group “Third Realization of ICRF” is responsible for 
the ICRF3 catalogue which contains 4262 sources with accurate VLBI radio 
positions. 
   

                                                 
2 https://www.cosmos.esa.int/web/gaia/earlydr3  
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G. DAMLJANOVIC et al. 
 

C) Using the D=2 m Rozhen (FoReRo2 system) there are 3 objects: Gaia19awc 
(1), Gaia19bcv (1), Gaia19apc (1).  

D) There are no data using the D=60 cm Rozhen (-): - . 
E) There are no data using the D=50/70 cm Schmidt-camera at Rozhen (-): - . 
F) There are no data using the D=60 cm Belogradchik AO (-): - . 

 We did about 440 CCDs during 2019: about 200 using D=60 cm ASV, 36 
using D=2 m Rozhen (FoReRo2 system), and about 200 using D=1.4 m ASV. It is 
~8% using D=2 m Rozhen, ~46% using 60 cm ASV, and ~46% using 1.4 m 
ASV. 

 
Table 2: Mini network of telescopes. 

 

Name Type Longitude Latitude Altitude 
Astronomical Station Vidojevica – Astronomical Observatory Belgrade – (Serbia) 
“Milankovic” 1.4 m  Ritchey-Chrétien 21.6º 43.1º 1143 m 
“Nedeljkovic” 60 cm Cassegrain 21.5º 43.1º 1136 m 
Rozhen National Astronomical Observatory – Bulgarian Academy of Sciences (Bulgaria) 
2 m Ritchey-Chrétien 24.7º 41.7º 1730 m 
60 cm Cassegrain 24.7º 41.7º 1759 m 
50/70 cm Schmidt-camera 24.7º 41.7º 1759 m 
Belogradchik Astronomical Observatory (Bulgaria)
60 cm Cassegrain 22.7º 43.6º 650 m 

 
The object Gaia18dvy is very interesting. Its CCD image is presented (see 

Figure 1) after standard reduction (bias/dark/flat, hot/dead pixels, etc.). The object 
is marked with lines. This image was made on 13th March 2019 using the ASV 
telescope (D=1.4 m) with CCD Andor iKon-L camera: R-filter, Exp.=120s, 
FoV=8.'3x8.'3, binning=1x1, scale=0."24 per pixel. We observed the Gaia18dvy 
three times during March and August 2019 using two ASV instruments: 
  1.) on 12th March, JD=2458555.6, using D=1.4 m ASV telescope with CCD 
Andor iKon-L (0."244 per pixel), there are 12 CCD images or 3(BVRI),  
  2.) on 29th March, JD=2458572.6, D=1.4 m with Andor iKon-L, 3(BVRI), 
  3.) on 29th August, JD=2458725.5, D=60 cm with FLI PL230 (0."518), 3(BVRI). 
  The obtained results are: 

  1.) in B-band it is 18.58 mag with st.dev.=0.03 mag (MJD=58555+0.0939 
days), 18.55±0.03 (+0.1002), and 18.61±0.03 (+0.0876), 
        V=16.60±0.01 (+0.1018), 16.59±0.01 (+0.0955), 16.62±0.01 (+0.0892), 
        r=15.60±0.00 (+0.0971), 15.60±0.00 (+0.1034), 15.60±0.00 (+0.0907), 
        i=14.43±0.00 (+0.0986), 14.43±0.00 (+0.0923), 14.44±0.00 (+0.1049), 
  2.) in B-band it is 18.30±0.03 mag (58572+0.1158), 18.29±0.03 (+0.1219), and 
18.32±0.03 (+0.1098), 
        V=16.38±0.01 (+0.1234), 16.38±0.01 (+0.1173), 16.37±0.01 (+0.1113), 
        r=15.42±0.00 (+0.1188), 15.42±0.00 (+0.1249), 15.40±0.00 (+0.1128), 
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THE SPECTRAL PROPERTIES OF THE AGN TYPE 2 SAMPLE 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: The correlation between L[O III] and width of [O III] line core 

component for the subsample with no asymmetry in [OIII] line profile (a), and for 
subsample with present asymmetry in [O III] line profile (b). 
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DENSITY DISTRIBUTION IN STAR-FORMING CLOUDS 
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FRACTAL DIMENSIONS BY DENDROGRAM ANALYSIS 
 

5. SCALE DEPENDENCE OF DM IN ROSETTE 
 

The results of our calculations from the 12CO/13CO maps are presented in Fig. 
3. The length scales are normalized to the effective size L of the root in the chosen 
sample of dendrogram objects – this structure includes the whole star-forming 
region (on the 12CO map) and only the Rosette MC + the Monoceros ridge (on the 
13CO map). The curves DM=DM(l/L) derived by BFK for Mach numbers 1 
(transition to transonic regime) and 20 (highly supersonic regime) are plotted for 
comparison.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

Figure 3: Scale dependence of DM in the star-forming region Rosette as derived 
from: a) 12CO maps; b) 13CO maps. The largest scale (l=L) and the substructure 
which includes Rosette MC and the Monoceros ridge are shown with arrows. 
 
In general, the derived scaling dependence of DM from the 12CO/13CO maps 

(Fig. 3) is consistent with the numerical models of BFK in the scale range l/L<0.5. 
These dendrogram objects are mostly structures in the main ridge of the cloud 
which are probably not influenced by feedback effects (gas compression, heating) 
from the OB cluster NGC 2244 located in the bottom-right corner of the maps in 
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