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In this study, we conducted a detailed astrometric, and photometric study of four open
clusters (SAI 43, SAI 47, SAI 63, and SAI 113) using data from Gaia DR3. The ASteCA code
enabled the identification of the astrometric and photometric parameters. The new centers of these
clusters were redetermined and from Radial Density Profile (RDP), the cluster radii, are between
3.13- and 6.6 arcmin for all clusters. The astrophysical parameters are as follows: the number of
star members N are 141 (SAI 43), 153 (SAI 47), 198 (SAI 63), and 188 (SAI 113); parallax
( ) for SAI 43, SAI 47, SAI 63, and SAI 113 are between 0.275 and 0.506 mas; proper motion

parameters (  cos
a

, 


 ) are (0.57, -0.54 mas/yr), (0, -0.34 mas/yr), (-0.24, 0.26 mas/yr), and
(-5.61, 2.84 mas/yr) for SAI 43, SAI 47, SAI 63, and SAI 113, respectively.  The photometric
parameters include the color magnitude diagram (CMD), ages, reddening, and distances. The ages
are provided as log (age), and they are between (7.172-8.659); the color excess E(B-V) is 0.476±0.017
mag for SAI 43, 0.375±0.014 mag for SAI 47, 0.510±0.009 mag for SAI 63, and 1.265±0.011
mag for SAI 113, the distance modules of the clusters are between 11.177-13.439 mag, and the
distances from the sun to each of the clusters (SAI 43, SAI 47, SAI 63, and SAI 113) are
calculated as 4900±100 pc, 2360±30 pc, 1720±20 pc, and 3720±50 pc, respectively.

Keywords: open clusters: astrometric: ASteCA code: database: Gaia DR3: photo-

      metric: color magnitude diagram

1. Introduction. Open clusters (OCs) are celestial objects that form within

giant molecular clouds (GMCs) that are located in the Milky Way Galaxy disk

[1,2]. OCs enable the understanding of star formation, galactic structure, stellar

dynamics, and stellar evolution. OCs are young and bright and located in the

Galactic plane; thus, they are easy to observe and study [3]. They are excellent

laboratories for studying stellar physical and dynamic evolution; therefore, they are

easily used to explore the history of star formation and the mechanisms of its

formation [4-7]. We used the selected open star cluster data from the European

Space Agency's Gaia Data Release 3 (DR3) [8]. The collaboration of the Gaia

mission released the DR3, which provides the following astrometric parameters:

Galactic position (l, b), (  cos a ,  ), (), and the radial density profile (RDP).

The photometric parameters include a color magnitude diagram (CMD) with the

use of three filters (G, blue G_BP, and red G_RP
 
photometric magnitude) for

approximately 1.8 billion sources with a brightness greater than 21 mag. Gaia DR3
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has complemented and provided more accurate data than previous data sources,

such as Gaia DR2 for cluster SAI 43 and 2MASS for clusters SAI 47, SAI 63,

and SAI 113. In this study, a wide characterization of these clusters is provided

with the aid of the Automated Stellar Cluster Analysis (ASteCA)1 code [9].

From previously studies, we extracted the astrometric and photometric param-

eter data for the clusters. Based on the study by [10], the cluster SAI 43 has

135 stars, the proper motion is 0.611 mas/yr in the right ascension (RA), and

the proper motion is 0.555 mas/yr in the declination (Dec.). Similarly, for SAI

43, the parallax is 0.109 mas, log(age/year) is 8.410, the cluster is 4451 pc from

the Sun, the cluster has a metallicity [Fe/H] -0.198 dex, and its color excess is

1.538 mag. Based on [11], for cluster SAI 47, proper motion is -0.03 ± 1.97 mas/

yr in right ascension, the proper motion is 2.55 ± 1.97 mas/yr in declination, the

log(age/year) is (8.60 ± 0.05), the cluster is at a distance of 3680 ± 70 pc from the

Sun, and color excess is 0.42 mag. From [12], cluster SAI 63 has 142 stars, the

cluster's age is 450 ± 50 Myr, the cluster is at a distance of 2.2 ± 0.2 kpc from the

Sun, its extinction is 0.44 ± 0.05 mag, and its galactocentric is 10.5 kpc. From [13],

SAI 113 has log (age/year) of 7.11, with distance 3.90 ± 0.19 kpc from the Sun,

variable reddening from 0.84 to 1.29 mag, and distance modules of 12.95 mag.

The article is structured as follows: Section 2 presents the Gaia DR3 data and

the methods used in this study. Section 3 provides the results from the DR3 data

analysis for the open clusters, and the astrometric, and photometric parameters

are derived. Finally, Section 4 summarizes our conclusions.

2. Gaia DR3 data and analysis tools. In this research, we use Gaia

DR3 data for the membership determination. These data provide the astrometric

parameters ( ,  , l, b,  , and ), and photometric magnitudes (G, G_BP,

and G_RP) for the clusters with their uncertainties. We obtain the astrometric

and photometric data of the four clusters from the SAI Open Clusters Catalog2

([14]), review previously published research, and download the four clusters' new

data sheets from the online catalog VizieR3, which contains 168 star cluster

candidates; these candidates were identified and listed by [15]. We select the OC

spatial coordinates with a hypothetical radius equal to 20 arcmin; this value is

greater than the cluster radius r
cl
 determined from previous work [14].

Fig.1 shows the open cluster information with the following data: for SAI 43

with 9820.G   mag, the average photometric error is 0.004 mag of the G

magnitude, with a maximum error of 0.0203 mag, and the average photometric

error in the BP - RP color index is 0.076 mag, with a maximum error of 0.619

1 http://asteca.github.io/.
2 http://ocl.sai.msu.ru/.
3 https://vizier.u-strasbg.fr/viz-bin/VizieR?-source=I/355/gaiadr3.



23ASTROPHOTOMETRIC STUDIES OF OPEN STAR CLUSTERS

mag; for SAI 47 with 9220.G   mag, the average photometric error is 0.004 mag

of the G magnitude, with a maximum error of 0.0259 mag, and the average

photometric error of the BP - RP color index is 0.060, with a maximum error

of 1.741 mag; for SAI 63 with 8620.G   mag, the average photometric error is

0.0054 mag of the G magnitude, with a maximum error of 0.055 mag, and the

average photometric error of the BP - RP color index is 0.095 mag, with a

maximum error of 0.898 mag; and for SAI 113 with, 1421.G   mag, the average

photometric error is 0.005 mag in the G magnitude, with a maximum error of

0.038 mag, and the average photometric error of the BP - RP color index is 0.103

mag, with a maximum error of 3.266 mag.

In this study, we aim to provide a comprehensive description of the four OCs

using a program for this purpose. The ASteCA code is designed with many

functions that use position and photometric data. It is available online with full

documentation. The code automatically computes the astrometric and photometric

parameters of OCs. This code is integrated with the Bayesian field star decon-

tamination algorithm to assign membership probabilities from the theoretical

isochrones to select the best fit through a genetic algorithm. The isochrone fitting

process allows ASteCA to provide particular estimates for a cluster's parameters,

age, metallicity, extinction, and distance values with their uncertainties. Perren et

al. [9] provided a full description of the code on the code's website.

3. Results and discussion.

3.1. Astrometric structural analysis. In cluster analysis, the membership

of stars in cluster regions is important to assess. The stars of the open cluster

regions are gravitationally bound together, and their proper motions are distributed

tightly around the mean proper motion value, which is very useful in membership

determination [16,10].

Cluster        Equatorial coordinates       Galactic coordinates

  l b
(hh:mm:ss) (dd:mm:ss) (deg) (deg)

SAI 43 05:08:16.600 49:52:08.000 158.608 5.685
SAI 47 05:23:58.000 42:18:52.000 166.370 3.546
SAI 63 06:13:44.500 06:56:58.000 202.415 -5.134
SAI 113 10:22:43.600 -59:30:20.000 285.064 -1.895

Table 1

THE ADOPTED COORDINATES OF THE CLUSTERS, BOTH

EQUATORIAL ( ,  ) AND GALACTIC (l, b) SYSTEMS, WERE

TAKEN FROM THE SAI OPEN CLUSTER CATALOG
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3.1.1. Re-determination of the cluster's centers. By recalculating the

cluster center (Table 1) using ASteCA, the cluster is taken at the highest stellar

density of the cluster region, as shown in Fig.2. and the stars in each bin are

counted for both directions. Table 2 lists the coordinates of the estimated new

center of the clusters. The new centers of the clusters are in good agreement with

the results from the SAI Open cluster catalog, with minimal changes in both the

RA and Dec. directions ( 9971". , 2219". ). The new estimated centers

of the clusters SAI 43, SAI 47, SAI 63, and SAI 113 are listed in Table 2.

Fig.1. Uncertainties in the photometric magnitude bands; 
G


 
and 

RPBP


 
in SAI 43, SAI 47,

SAI 63, and SAI 113.

Table 2

THE COORDINATES OF OUR ESTIMATED NEW CENTER

POSITIONS OF THE CLUSTERS

Cluster        Equatorial coordinates       Galactic coordinates

  l b
hh:mm:ss dd:mm:ss deg deg

SAI 43 05:08:17.510 49:51:48.780 158.614 5.684
SAI 47 05:23:58.690 42:18:49.400 166.372 3.547
SAI 63 06:13:46.497 06:56:47.000 202.755 -4.545
SAI 113 10:22:43.788 -59:30:16.063 285.391 -1.988
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Fig.2. Structural analysis of clusters SAI 43, SAI 47, SAI 63, and SAI 113 acquired by
ASteCA. Left panel: analyzed frame with the estimated cluster region with a black circle at the
center of the frame and the center of the clusters marked with black + sign. Right panel: 2D density
contour map of the same frame.
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3.1.2. Radial density profile (RDP). The radial density profile is the

density   of the number of stars N per zone area along the cluster radius. The

surface density distribution  R  of the King's [17] model is expressed as a

function of tidal radius r
t 
and core radius r

c
, is:

        , 11
2212212





 



clc rrrrkR (1)

where k is a constant. By determination the density function  r  in concentric

rings as a function of the radius r from the cluster center outward. To achieve

this, we utilize the King's model [18], which is an approximation of King's

formula as represented by Equation (2):

 
 

, 
1

2
0

c

bg
rr

r



 (2)

where bg
 
and 0  

are the background and central surface density, respectively.

r
c 
is the core radius and is the distance at which the stellar density equals half

the central density. Using the ASteCA code, we generated RDP fitting for four

clusters (SAI 43, SAI 47, SAI 63, and SAI 113), and each cluster was fit with

a King profile, as shown in Equation (2) [17,18]. As shown in Fig.3, a peak

is observed in the density distribution near the cluster center; this peak decreases

and flattens after a certain point and shows the cluster density of the field stars.

At that value, we can estimate the cluster radius or limiting radius, r
cl
, which covers

the entire cluster area and at which the line represents the value of the background

density (dashed black horizontal lines in the figure) that intersects with the King

profile fitting curve.

After we applied the RDP fitting, we estimated the internal cluster structural

parameters for the clusters; these include r
c
, r

cl
, tidal radius r

t
, 0 , and bg . The

values of the core radius and the tidal radius are given by ASteCA code with their

upper and lower values estimates as shown in Fig.3.

The point of bg  is given by ( bgbg  3 ), where bg  is the uncertainty of

bg . Bukowiecki et al. [19] derived the following expression for the limiting radius:

, 1
3

0 





bg
ccl rr (3)

where all radii are measured in arcminutes (arcmin), while all densities are

measured in stars/arcmin2. By fitting the King model to the RDP, the estimated

r
cl
 was obtained by using Equation (3). Moreover, the ASteCA represents the value

of r
t
 for an open cluster; here, r

t
 is the radial distance from the cluster center

at which the gravitational acceleration produced by the cluster is approximately

equal to the tidal acceleration produced by the Galaxy [20]. Certain parameters

are used to characterize the structure of open clusters. One of these parameters
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is the density contrast parameter c , which is the stellar density contrast of the

clusters against the background population; this parameter measures the compact-

ness of a cluster [21] and is calculated using the following equation:

. 1 0

bg
c




 (4)

Another parameter is the concentration parameter C, which is the log ratio

of the cluster r
t
 to its r

c
 [22]. C can be calculated using the following equation:

. log 











c

t

r

r
C (5)

All numerical parameter results are listed in Table 3.

3.1.3. Astrometric parameters and distance determination. Astrometric

parameters are used to identify the stellar membership of each of the clusters by

performing a membership analysis using proper motion and parallax; these are

important astrometric parameters for this mission, and data from the Gaia DR3

database are used to obtain the proper motion and parallax. We acquired a

comprehensive data sheet for all stars with a photometric magnitude (G < 21 mag).

The ASteCA code was utilized to input all the data points and determine the

membership probability. This was achieved by identifying a significant stellar over

density and comparing it to the surrounding stellar field.

Also, ASteCA utilizes a Bayesian field star purification method that allocates

membership probabilities only based on photometric data. A Bayesian decontami-

    Parameters SAI 43 SAI 47 SAI 63 SAI 113

r
cl 

(arcmin) 3.58 3.13 5.40 6.60

r
c 
(arcmin)

972
1.172.02 . 082

0.731.38 . 195
2.413.78 . 803

1.412.64 .

r
t
 (arcmin)

366
3.885.04 . 006

4.375.20 . 3010
7.428.90 . 8612

10.7511.82 .

0  (stars arcmin-2) 15.02 25.57 16.63 43.22

bg  (stars arcmin-2) 6.54 9.57 11.12 29.52

c 3.30 3.67 2.41 2.46
C 0.40 0.58 0.37 0.65

Table 3

OBTAINED STRUCTURAL PROPERTIES FOR THE FOUR OCs

AS COMPUTED FROM THE RDP FITTED BY KING's DENSITY

PROFILE USING ASteCA CODE

It should be noted that the values of the core radius and the tidal radius are with their upper
and lower values estimates.
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Fig.3. RDP for the four open clusters. The grey dots are the RDP for the four open clusters (SAI
43, SAI 47, SAI 63, and SAI 113) obtained with the aid of the ASteCA code. The thick black dashed
line and shaded area represent the King's density profile. The black dashed lines denote the background
field density bg

 . The black dotted lines denote the central surface density 
0

 . The Vertical lines indicate
the structural parameters: grey line r

cl
, grey dotted horizontal line r

c
, and grey line r

t
 of each cluster.

The small numbers above and below the value of r
c
, and r

t
 represent the range of these parameters.
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nation algorithm (DA) was created using a nonparametric probability model-based

technique that follows an iterative procedure inside a Bayesian framework. The

code includes functions for structural analysis, statistically improved color estima-

tions free of field star contamination [9]. Our results show that the number of

these most probable members with membership probability 50%P  for the

clusters are 141 for SAI 43, 153 for SAI 47, 198 for SAI 63, and 257 for SAI

113. These members lie within the cluster diameter and are located in the ranging

parallax and proper motion errors in the RA and Dec.

We plotted the stellar distribution for the cluster members and background

stars' proper motion (  cos a ,  ) for the clusters, as shown in the upper panel

of Fig.4. The mean proper motion for each cluster is determined by applying

Gaussian fitting for the cluster directions, as shown in the lower panel of Fig.4,

the average PM outputs (  cos a ,  ) are (0.57, -0.54), (0, -0.34), (-0.24, 0.26),

and (-5.61, 2.84) for SAI 43, SAI 47, SAI 63, and SAI 113, respectively.

In Fig.5 we show the Bayesian parallax analysis proposed by [23] on the

cluster region stars. This analysis makes use of all stars, even those with negative

parallax values of no apparent (physical) value. The distances obtained are heavily

affected by the selected offset applied on the parallax.

Fig.4. Proper motion, contour map of proper motion. Upper panel: Stellar distribution of the

cluster members, and field stars' proper motion (  ; mas/yr) in both directions of right ascension
and declination, and it appears that the cluster members are clearly very much embedded within
the field stars' distribution. Lower panel: contour map of stellar distribution of the proper motion

(  ; mas/yr) in both directions of right ascension and declination show the value of proper motions
for the four clusters.



cos [mas/yr]


 
[m

as
/
yr

]

0.0

-1 0 1 2 -1 0 1 -1 0 1 -6 -5 -4-7

1.0

-2.0

-1.0

0.0

1.0

-2.0

-1.0

0.0

1.0

-2.0

-1.0

0.0

1.0

-2.0

-1.0

3.0

4.0

2.0

0.0

1.0

-1.0
0.0

1.0

-1.0

3.0

4.0

2.0



30 R.M.HARIRY  ET  AL.

We applied the Bayesian distance d
Bayes

 found by the code depend on [23]

is shown in Fig.5. This shows a plx
Bay

 vertical grey dashed line, ASteCA distance

d
ASteCA

 with the black dotted line from plx
med

 and the weighted average with the

light grey dashed line from plx
wa

 (where the weights are the inverse of the parallax

errors). From Fig.5, we found Bayesian parallax of the four open cluster members:
3010
27002840 .
..  for SAI 43, 3020

27202860 .
..  for SAI 47, 5270

48605060 .
..  for SAI 63, and 2850

26502750 .
..

for SAI 113. After obtaining the values of the clusters' parallax uses these values

to calculate the distance for each cluster based on its parallax [24]. The astrometric

distances calculated for SAI 43, SAI 47, SAI 63, and SAI 113 are as follows:

Fig.5. Parallax distribution for all stellar member candidates in the cluster space with gray circle

has horizontal line, the triangle for field stars, the vertical grey dashed line plxBay, ASteCA parallax
plxmed with the black dotted line and the weighted average with the medium grey dashed line
plxwa, where the weights are the inverse of the parallax errors.
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3705
33253515 , 3673

33143491 , 2058
18991977 , and 3777

35083643 , respectively. The small numbers

above and below the parallax value, and above and below the distance value

represents the range of these values.

3.2. Photometric analysis: Color magnitude diagram (CMD). We

use ASteCA to estimate the photometric values (reddening, metallicity, age, and

distance) of the final memberships of the clusters. ASteCA includes isochrones

and the best fitting operations that generate artificial CMDs of the clusters from

the isochrones and the best fit of the genetic algorithm. Using the isochrones of

the specific metallicity Z and age log(age/yr) selected from the CMD v3.6 service,

Fig.6. CMDs for the star members of open clusters SAI 43, SAI 47, SAI 63, and SAI 113.
The graphs demonstrate the relationship between G and (G_BP

 
-

 
G_RP). The data (the grey dots) are

adjusted using the extinction isochrone corrected by [24], which is represented by the black curved lines.
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we drew the corresponding CMD using DR3 photometric magnitudes (G, G_BP,

G_RP) for the stars (Fig.6). By using ASteCA, the PARSEC v1.2S [25]

theoretical isochrones4 for Gaia DR3 [26] were applied to estimate the cluster

metallicity and age.

The photometrical distances d
phot 

estimated from CMD to the cluster (in pc)

are 4900 ± 100, 2360 ± 30, 1720 ± 20, and 3720 ± 50 for clusters SAI 43, SAI 47,

SAI 63, and SAI 113, respectively.

All these astrophysical and photometric parameters are listed in Table 4. The

reddening parameter E(G
_
BP

 
- G_RP) and E(B - V) colour excess based on data

obtained from Gaia photometry are determined from the color band by using the

following formula [26]:

   . 2891 VBE.G_RPG_BPE  (6)

Also, formula (6) were used to estimate the reddening.

4 http://stev.oapd.inaf.it/cgi-bin/cmd.

Parameters SAI 43 SAI 47 SAI 63 SAI 113 Ref.

Number of Members 141 153 198 188 Our work
 cos a  (mas/yr) 0.57 0 -0.24 -5.61 Our work

a  (mas/yr) -0.54 -0.34 0.26 2.84 Our work
 (mas)

3010
27002840 .
.. 3020

27202860 .
.. 5270

48605060 .
.. 2850

26502750 .
.. Our work

dplx 
(pc)

3705
33253515 3673

33143491 2058
18991977 3777

35083643 Our work

Z 0.0146±0.001 0.029±0.0002 0.0192±0.0002 0.009±0.0003 Our work
log (age/yr) 8.407±0.032 8.634±0.004 8.659±0.012 7.172±0.024 Our work

8.95±0.050 8.5±0.050 8.65±0.050 [14]
E(B - V ) (mag) 0.476±0.017 0.375±0.014 0.510±0.009 1.265±0.011 Our work

0.18±0.03 0.6±0.01 0.37±0.13 [14]
E(G_BP-G_RP) (mag) 0.61±0.02 0.48±0.02 0.66±0.01 1.63±0.01 Our work
A

G 
(mag) 1.15±0.04 0.91±0.04 1.25±0.02 3.08±0.03 Our work

(m - M)
0
 (mag) 13.43±0.05 12.267±0.034 11.177±0.020 12.853±0.031 Our work

12.92±0.07 12.93±0.05 11.4±0.09 [14]
d

phot 
(pc) 4900±100 2360±30 1720±20 3720±50 Our work

3840±130 3860±90 1910±80 [14]
Rgc (kpc) 9.0±0.1 6.1±0.1 8.2±0.1 6.9±0.1 Our work

X  (kpc) -1.34±0.03 1.30±0.02 0.03±0.0004 1.32±0.02 Our work

Y  (kpc) 4.70±0.01 0.26±0.003 -0.28±0.003 1.34±0.03 Our work

Z  (kpc) -0.29±0.006 -1.95±0.02 1.70±0.02 -3.40±0.05 Our work

Table 4

THE CALCULATED ASTROPHYSICAL AND PHOTOMETRIC

PARAMETERS OF THE FOUR OPEN CLUSTERS, WITH A

COMPARISON FROM THE DATA TAKEN FROM THE SAI

OPEN CLUSTERS CATALOG
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Reddening with a line-of-sight absorption coefficient A
G
 computed by [27] and

[28] is used to correct the observed data:

   . 01508901 G_RPG_BPE..AG  (7)

The results after using Equations (6) and (7) are recorded in Table 4. The distance

to the Galactic center R
gc
 for the clusters is calculated using the estimated

photometric distances to these cluster Equation (8):

  , coscos2cos 0
22

0 lbdRbdRRgc  (8)

where R
0 
=

 
8.20

 
±

 
0.10

 
kpc [29]. The expected distance toward the Galactic plane

( X , Y ) and the distance above the Galactic plane ( Z ) can be computed by

using the following relation [30]:

, sin, sincos, coscos bZlbdYlbdX   (9)

where ( X , Y , and Z ) are the heliocentric Cartesian coordinates of the

clusters. All results from the astrophysical and photometric parameters are listed

in Table 4.

4. Conclusion. In this study, we present an astrometric and photometric

study of open clusters SAI 43, SAI 47, SAI 63, and SAI 113 using data from

Gaia DR3 with the aid of the ASteCA code.

The astrometric parameters, such as cluster position, cluster radius, core radius,

tidal radius, proper motion, parallax, and distance, are determined. Photometric

parameters such as metallicity, age, total-to-selective extinction, reddening, and

distance modulus are measured after estimating their members. All calculations and

estimates of the clusters are used to understand the evolution of these clusters.

The main results of the present study are as follows:

1. We used the ASteCA code for each cluster to estimate the clusters astrometric

parameters such as mean proper motion, parallax, and RDP to determine the

limiting radius, after utilizing membership probabilities %P 50 , which identified

the most probable member stars for the individual clusters (141; SAI 43, 153; SAI

47, 198; SAI 63, and 188; SAI 113) lying in the mean proper motion.

2. We redetermined the new cluster position by using the ASteCA code; our

results were in agreement with those estimated from the SAI Catalog with minimal

changes in both the RA and Dec. directions ( 9971". , 2219". ).

3. After correction for systematic error for parallax by adding +0.021 mas, we

calculated the astrometric distances from parallax for SAI 43, SAI 47, SAI 63, and

SAI 113 are as follows: 3705
33253515 , 3673

33143491 , 2058
18991977 , and 3777

35083643 , respectively.

4. The photometric parameters were also determined by the ASteCA code. By

applying [23] Bressan et al. theoretical isochrones of metallicity Z to fit to the

CMD of most probable cluster members with the best fit values. The clusters age
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(in a log scale), reddening, and distance modules (m-M)
0
 were determined. By

using the distance modules values to calculate the photometric distance of the

clusters d
phot

 we get: 4900 ± 100 pc for SAI 43, 2360 ± 30 pc for SAI 47, 1720 ±

20 pc for SAI 63, and 3720 ± 50 pc for SAI 113. The distances of the clusters

from the galactic plane, Z , as well as their projected distances from the Sun,

X , and Y , and the galactic centers R
gc
, were then calculated and are all shown

in Table 4.
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ÀÑÒÐÎÍÎÌÈ×ÅÑÊÈÅ È ÔÎÒÎÌÅÒÐÈ×ÅÑÊÈÅ
ÈÑÑËÅÄÎÂÀÍÈß ÍÅÊÎÒÎÐÛÕ ÂÛÁÐÀÍÍÛÕ

ÐÀÑÑÅßÍÍÛÕ ÇÂÅÇÄÍÛÕ ÑÊÎÏËÅÍÈÉ

Ð.Ì.ÕÀÐÈÐÈ1, À.À.ÕÀÐÓÍ1,2, À.À.ÌÀËÀÂÈ1

Â äàííîì èññëåäîâàíèè âûïîëíåí äåòàëüíûé àñòðîìåòðè÷åñêèé è ôîòî-

ìåòðè÷åñêèé àíàëèç ÷åòûðåõ ðàññåÿííûõ çâåçäíûõ ñêîïëåíèé (SAI 43, SAI 47,

SAI 63 è SAI 113) ñ èñïîëüçîâàíèåì äàííûõ Gaia DR3. Êîä ASteCA áûë

ïðèìåíåí äëÿ îïðåäåëåíèÿ àñòðîìåòðè÷åñêèõ è ôîòîìåòðè÷åñêèõ ïàðàìåòðîâ.

Çàíîâî îïðåäåëåíû öåíòðû ýòèõ ñêîïëåíèé. Ðàäèóñû ñêîïëåíèé, îïðåäåëåííûå

íà îñíîâå ðàäèàëüíîãî ïðîôèëÿ ïëîòíîñòè (RDP), âàðüèðóþòñÿ â ïðåäåëàõ

3.13-6.6 óãëîâûõ ìèíóò äëÿ âñåõ ñêîïëåíèé. Àñòðîôèçè÷åñêèå ïàðàìåòðû

ñêîïëåíèé ñëåäóþùèå: ÷èñëî ÷ëåíîâ (N) ñîñòàâëÿåò 141 (SAI 43), 153 (SAI 47),

198 (SAI 63) è 188 (SAI 113); ïàðàëëàêñû (  ) äëÿ SAI 43, SAI 47, SAI 63

è SAI 113 íàõîäÿòñÿ â äèàïàçîíå îò 0.275 äî 0.506 mas; ïàðàìåòðû ñîáñò-

âåííîãî äâèæåíèÿ (  cosa ,  ) ðàâíû (0.57, -0.54 mas/yr), (0, -0.34 mas/yr),
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(-0.24, 0.26 mas/yr) è (-5.61, 2.84 mas/yr) äëÿ SAI 43, SAI 47, SAI 63 è SAI 113,

ñîîòâåòñòâåííî. Ôîòîìåòðè÷åñêèå ïàðàìåòðû âêëþ÷àþò äèàãðàììó öâåò-çâåçäíàÿ

âåëè÷èíà (CMD), âîçðàñò, ïîãëîùåíèå ñâåòà è ðàññòîÿíèÿ. Âîçðàñò ïðåäñòàâëåí

êàê log(age) è âàðüèðóåòñÿ â ïðåäåëàõ 7.172 - 8.659. Èçáûòîê öâåòà E(B - V)

ñîñòàâëÿåò 0.476 ± 0.017 çâ. âåë. äëÿ SAI 43, 0.375 ± 0.014 äëÿ SAI 47, 0.510 ±

0.009 äëÿ SAI 63 è 1.265 ± 0.011 äëÿ SAI 113. Ìîäóëè ðàññòîÿíèé äëÿ ñêîïëåíèé

íàõîäÿòñÿ â äèàïàçîíå 11.177 - 13.439 çâ. âåë., à ðàññòîÿíèÿ îò Ñîëíöà äî

êàæäîãî èç ñêîïëåíèé (SAI 43, SAI 47, SAI 63 è SAI 113) ðàññ÷èòàíû êàê 4900

± 100 ïê, 2360 ± 30 ïê, 1720 ± 20 ïê è 3720 ± 50 ïê, ñîîòâåòñòâåííî.

Êëþ÷åâûå ñëîâà: ðàññåÿííûå çâåçäíûå ñêîïëåíèÿ: àñòðîìåòðèÿ: êîä ASteCA:

    áàçà äàííûõ Gaia DR3: ôîòîìåòðèÿ: äèàãðàììà öâåò-

     çâåçäíàÿ âåëè÷èíà
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