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SUMMARY: In our present work, we studied the photometric characteristics
(core radius, limiting radius, reddening ... etc.) as well as their dynamical state of
the two newly discovered open clusters, SAI 24 and SAI 94. We investigated their
photometric properties in the J, H, and Kg bands with the PPMXL catalogue. A
method of separating open cluster stars from those belonging to the stellar back-
ground has been employed. The results of our calculations indicate that the numbers
of probable members in SAI 24 and SAI 94 are 202 and 199, respectively. We have
estimated the cluster center for SAI 24, i.e. Qg0 = 02" 59™ 26536 and 02000 =
60° 33’ 02”750 and for SAI 94 is gy = 08" 10™ 16236, Jogp = —46° 17’ 07791.
The core radii Tcore for SAI 24 and SAI 94 are found to be (1.92 *+ 0.38) arcmin
and (1.22 £ 0.10) arcmin, respectively and in the same manner the limiting radii
Tlim are about (2.45 £ 0.64) and (3.07 * 0.57) arcmin. From the color-magnitude
diagram, in view of the approximate logarithmic ages for SAI 24 and SAI 94 of 7.20
4 0.20 and 9.10 £ 0.05, their distances are estimated to be (930 + 30) pc and (3515
=+ 60) pc, respectively. Also, we have calculated their projected distances (X and
Y@) to the Galactic plane and the projected distance Z@ from the Galactic plane.

The luminosity and mass functions of SAI 24 and SAI 94 clusters were outlined;
accordingly, the masses were calculated to be (285 + 17) My and (317 *+ 18) M,
respectively. Finally, we concluded that these two clusters are dynamically relaxed
according to our estimation of their dynamical evolution parameter 7 as a function of
their crossing time 1 .oss. The evaporation time 7., as a function of their relaxation
time T} qlax is about 6.18 Myr and 25.38 Myr for SAI 24 and SAI 94, respectively.

Key words. Techniques: photometric - Open clusters and associations: individual:
SAI 24, SAI 94

1. INTRODUCTION Stellar clusters are born embedded within giant
molecular clouds (GMCs) and during their formation
Open clusters are important celestial objects  and early evolution are often only visible at infrared

in understanding star formation (Joshi et al. 2016).  wavelengths (Lada and Lada 2003).

© 2019 The Author(s). Published by Astronomical Observatory of Belgrade and Faculty of Mathematics, University of
Belgrade. This open access article is distributed under CC BY-NC-ND 4.0 International licence.
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Further, Lada and Lada (2003) classified the

open cluster to two environmental classes based on
their stellar association with the interstellar matter.
The first: exposed clusters — clusters with little or no

interstellar matter within their boundaries (i.e. al-
most all open clusters found in standard catalogues
fall into this category). The second: embedded clus-
ters — clusters that are fully or partially embedded
in interstellar gas and dust. This class is invisible
at an optical wavelength and best detected in the
infrared region.

Koposov et al. (2008) searching for Galac-
tic star clusters in large multiband surveys and
Glushkova et al. (2010) listed 168 newly discovered
open clusters, among which 26 are the embedded
ones. From this list we have selected two clusters,
SAI 24 (000 = 021 59™ 0534, 62000 = 60° 33’ 58”700)
and SAT 94 (aggoo = 08h 44™ 39 S80, 52000 = —46° 17
46"700) to subject them to a Photometric analysis.

To extract the J, H, and Ks photometry
and astrometry data, we used the Virtual Ob-
servatory resource named Sternberg Astronomical
Institute Catalogue Access Services (SAI CAS;
http://vo.astronet.ru), allowing us to access the
largest astronomical catalogs (Koposov et al. 2007
and Glushkova et al. 2010).

The structure of this article is as follows: Sec-
tion 2 is concerned with the data extraction and anal-
ysis; Section 3 is devoted to the color magnitude dia-
gram and isochrones fitting; Section 4 deals with the
luminosity and mass functions; Section 5 shows the
dynamical state of the clusters under investigations.
The conclusion is presented in the Section 6.

2. DATA EXTRACTION AND ANALYSIS

Results for both clusters obtained earlier are
listed in Table 1 with the corresponding references.
Some of these data are used in the present work but
the basic parameters are generally here reobtained.

In our calculations, the download data are
taken from the PPMXL! catalogue (Roeser et al.
2010). Although the apparent diameters of these two
clusters are about 6 arcmin and 5 arcmin, respec-
tively, we exceeded the download data diameters of
both clusters by about 10 arcmin in order to reach
the background field stars. This way, we get from
the PPMXL catalogue a complete worksheet data
including the angular distance from the center, right
ascension, and declination for the J, H, and K, (near
infrared) region for both two clusters, SAT 24 (778
points) and SAT 94 (617 points).

Table 1: Basic parameters of SAT 24 and SAT 94 open clusters.

Parameter SAI 24 SAI 94 References
2000 02" 59 24541 08" 44™ 40522 Kharchenko et al. (2016)
02" 59™ 05540 08" 44™ 39580  Glushkova et al. (2010)
02" 59™ 25500 08" 44™ 4000 Dias et al. (2002)
02000 60°33'52740 —46°44'54"/60  Kharchenko et al. (2016)
60°33'58700  —46°17'46700  Glushkova et al. (2010)
60°32'58700  —46°17'46"00 Dias et al. (2002)
l 138°037 265°422 Kharchenko et al. (2016)
138°030 265°434 Dias et al. (2002)
b 01°485 —02°171 Kharchenko et al. (2016)
012502 —02°180 Dias et al. (2002)
Tcore (arcmin) 0.96 + 0.34 0.93 + 0.20 Kharchenko et al. (2013)
Tlim (arcmin) 2.70 2.82 Kharchenko et al. (2013)
ry (arcmin) 13.34 11.50 Kharchenko et al. (2013)
Distance (pc) 1000 3886 Kharchenko et al. (2016)
1000 3910 Dias et al. (2002)
Distance modulus (m-M) 10.401 13.365 Kharchenko et al. (2016)
Diameter (arcmin) 9.00 5.00 Glushkova et al. (2010)
E(B-V) 0.500 0.521 Kharchenko et al. (2016)
0.500 0.480 Dias et al. (2002)
E(J-Ks) 0.240 0.250 Kharchenko et al. (2013)
E(J-H) 0.160 0.167 Kharchenko et al. (2013)
log (age) 7.20 9.09 Kharchenko et al. (2016)
7.20 9.10 Dias et al. (2002)

Lhttp:/ /vizier.cfa.harvard.edu/viz-bin/VizieR ?-source=1/317
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2.1. Clusters Centers and Radial Density
Profile RDP

In our calculations, we started the data anal-
ysis by re-determining the cluster centers using the
procedure presented by many authors e.g., Maciejew-
ski and Niedzielski (2007), Maciejewski et al. (2009).
In this procedure, two perpendicular strips were cut
along o and ¢ at an approximate center of the clus-
ter, and then the Histograms of the star counts have
been built along each strip.

The Histogram of both coordinates o and § is
fitted by a Gaussian distribution function in which
the location of the maximum peak indicates the new
cluster center. Table 2 presents values of new centers
for both clusters, and Fig. 1 gives the position of the
new cluster centers, respectively.

Table 2: Our estimated centers of SAI 24 and SAI
94 open clusters.

Parameter SAI 24 SAT 94
2000 02" 59™ 26536  08™ 10™ 16336
82000 60°33'02"50 —46°17'07"91
1° 138°093 2617975
b° 177489 —07°017
5] T T T T ISAI e
; 10 < -4
544.6 44‘.7 44‘.8 44‘.9 45‘.0 4:':.1 45.2
a (Degrees)
354 ! ! ' ' ' SAI‘94-
30+ -
25 -
E 20 4
‘;‘ 154 .
- 104 -
0 -

S T T T T T T
131.00 131.05  131.10 13115 131.20 131.25 131.30

o (Degrees)

Fig. 1.
panel) and SAI 9/ (lower panel).

By comparing our results with Dias et al.
(2002) and Kharchenko et al. (2016), we notice that:

e For SAI 24, our new estimation of right ascension
is greater by about 1936 and 1295 of the values ob-
tained by the two authors, respectively. On the other
hand, our new estimation of declination is greater
than that of Dias et al. (2002) by about 4”5 and
smaller than that given by Kharchenko et al. (2016)
by about 49”9.

e For SAI 94, our new estimation of right ascension
is smaller than that given by Dias et al. (2002) and
Kharchenko et al. (2016) by about 34™ 23%64 and
34™ 23986, respectively. On the other hand, our
estimated declination is greater than that given by
Kharchenko et al. (2016) by about 13”31 and smaller
than that given by Dias et al. (2002) by about 38"”09.

For these two clusters, and by using our new
estimation of centers («,d) shown in Table 2, we get a
new worksheet data (sources), i.e. angular distance,
right ascension, and declination with the PPMXL
catalogue of SAI 24 and SATI 94 clusters with radii of
6 and 5 arcmin, respectively.

Due to the internal and/or external dynamical
process-taking place in/out of the cluster, the spatial
shape of the cluster may not be perfectly spherical.

70

T T T T T
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60 -

504 B
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T T T T T
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The Gaussian fit provides the coordinates of the highest density areas in o and § of SAI 24 (upper
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The King’s (King 1962) surface density distribution
¢(R) as a function of tidal radius r and core radius

’rcore ) 188

G(R) = k[(1+(r/reore)®) = (14 (e /reore)*)) /2.

(1)
where k is a constant.

For our study, and in order to calculate the
density function p(r) in concentric rings as a function
of the radius r from the cluster center outward (i.e.
Radial Density Profile RDP), we apply the King’s
model (King 1966), which approximates King’s for-
mula of Eq. (1), i.e.:

fo

1+ (T/Tcorc)2 ’ (2)

p(r) = fog +

where fig, fo, and reore are the background, cen-
tral star density, and the core radius of the cluster,
respectively. Fig. 2 gives our calculations for the sur-
face density distribution p(r). The numerical values
of fog, fo, and reore are listed in Table 3.

Table 3: RDP parameters of both clusters.

Parameter SATI 24 SAI 94
fog (stars/arcmin?)  0.550 & 0.038  0.589 + 0.019
fo (stars/arcmin?) 0.30 £ 0.03  0.416 £ 0.123
Tcore (Arcmin) 1.92 + 0.38 1.22 + 0.10
Thim (arcmin) 2.45 + 0.64 3.07 £ 0.57

By comparing our estimated core radius rcore
for both clusters with that given by Kharchenko et
al. (2013) we notice that our calculated value for
the SAT 24 open cluster is greater by about 0.955 ar-
cmin, while for the SAT 94 open cluster it is greater
by about 0.291 arcmin.

In our calculations of the limiting radius rypy
of the cluster, we apply the relation of Tadross and
Bendary (2014), which states that:

Jo . (3)

Tlim = Tcore

where o, is the uncertainty of the background sur-
face density fig. Table 3 presents our estimated 7im
for both clusters. For the SAI 24 cluster, our value
of 7in, is smaller than that given by Kharchenko et
al. (2013) by about 0.25 arcmin, while for the SAI
94 cluster our value of 7y, is much greater than that

given by Kharchenko et al.
arcmin.

Nilakshi et al. (2002) concluded that the an-
gular size of the coronal region is about 6r¢o... While
Maciejewski and Niedzielski (2007) reported that
Tlim ranged between 2r.ore and 7regre. Our estima-
tion of the concentration parameter (C' = i, /Tcore)
for both clusters are about 1.28 and 2.52 for the SAI
24 and SATI 94 open clusters, respectively. So that
our calculations are in a good agreement with Ma-
ciejewski and Niedzielski (2007).

(2013) by about 0.25

3. COLOR MAGNITUDE
DIAGRAM ANALYSIS

One of the main purposes of our work is to de-
termine many of the astrophysical parameters which
are deduced by constructing the color magnitude di-
agram CMD with reduced field star contamination
(i.e. to establish the membership). Zhao et al.
(1982) used the criterion of multicolor photometry
and proper motion used to define the membership in
open clusters. In what follows, we used two com-
putational algorithms described by Amin and El-
sanhoury (2017) which depends on the method of
Sanders (1971). In the first method, we used proper
motions of individual stars based on the maximum
likelihood method while in the second method we
set the probability P limits to 50 % and by impos-
ing this restriction we actually considered all-stars
with probabilities less than the proposed one as the
field stars. As results of these above procedures, we
have 202 and 199 members of the SAI 24 and SAT 94
open clusters, respectively. Our calculation of mem-
bership portability P distribution for two clusters is
illustrated in Table 4.

The reddening E(B-V) and the distance mod-
ulus (m-M) can be determined for both clusters from
CMD using fitting by theoretical Padova isochrones
http://stev.oapd.inaf.it/cgi-bin/cmd, as an example
given by Marigo et al. (2008) and Girardi et al.
(2010).

In our study, we constructed CMDs for (J, J-
H) and (K, J-Ks). The fitting of isochrones with
Solar metallicity (Z = 0.019) and different ages of
the observed CMDs for the SAT 24 and SAI 94 are
shown in Fig. 3. In our calculations we obtained a
good fitting of the CMDs by visual inspection with
log (ages) 7.2 £ 0.2 yr and 9.10 £ 0.05 yr for SAI 24
and SAI 94 clusters, respectively, which is in agree-
ment with Dias et al. (2002) and Kharchenko et al.
(2016).

Table 4: The total probabilities P of membership stars.

Cluster 50< P <60 60<P<70 7T0<P<8 8<P<9 90< P <100 Total stars
SAI 24 9 10 11 5 167 202
SAI 94 6 5 9 10 169 199
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Fig. 2. RDP of SAT 24 (left panel) and SAI 94 (right panel). The curved solid lines represent the fitting
of the King (1966) model and the dashed lines represent the background field density fi,.

The reddening determination is a major step
in cluster compilation guided by Schlegel et al.
(1998), and Schlafly and Finkbeiner (2011). To

calculate the color excess transformations of both
clusters SAI 24 and SAI 94, we used the coefficient

ratios Aj/Ayv = 0.276 and Ap/Ayv = 0.176 from
Schlegel et al. (1998), and the ratio Aks/Ay = 0.118
from Dutra et al. (2002). By applying the algorithm
of Fiorucci and Munari (2003), we calculated: E(J-
H)/E(B-V) = 0.309 + 0.130 and E(J-K,)/E(B-V)
= 0.485 + 0.150, and Ry = Ay /E(B-V) = 3.1. By
using the last relations to correct the effects of red-
dening in CMDs with extinction coefficients equal
to 0.401 mag and 0.417 mag for SAI 24 and SAT 94,
respectively, we obtained:

e For the SAI 24 open cluster, (m-M)y = 10.243
mag, E(J-Ky) = 0.063, E(J-H) = 0.040, E(B-V) =
0.13, E(J-K)/E(B-V) = 0.485, and E(J-H)/E(B-V)
= 0.308.

e For the SAT 94 open cluster, (m-M)y = 13.15 mag,
E(J-Ky) = 0.066, E(J-H) = 0.042, E(B-V) = 0.135,
E(J-K.)/E(B-V) = 0.489, and E(J-H)/E(B-V) =
0.311.

By comparing our obtained values of redden-
ing E(B-V) with other values we notice that for SAI
24 our value is much smaller than that given by Dias
et al. (2002) and Kharchenko et al. (2016) by about
0.37 mag, while for SAI 94 our value is smaller by
about 0.345 mag and 0.386 mag than that of Dias
et al. (2002) and Kharchenko et al. (2016), respec-
tively.

Our calculations refer to the distance for SAI
24 to be about 930 £+ 30 pc [1 arcmin: (0.271 +

0.009) pc], which is less than that given by Dias et
al. (2002) and Kharchenko et al. (2016) by about
70 pc. For SAI 94 the distance is about 3515 4+ 60
pe [1 arcmin: (1.022 + 0.017) pc], which is smaller
than that given by Dias et al. and Kharchenko et al.
(2016) by about 395 pc and 371 pc, respectively.

In our calculations, and in order to estimate
the cluster’s distance to the Galactic center Ry, we

use the Sun’s distance from the Galactic center (Rg
= 8.5 kpc) and equations of Tadross (2011), i.e.:
Xo = Rg cosbceosl,
Yy = R cosbsinl,
Z@ = R@ sin b7
and:

Ry = [ (Rort | Xo )2 + Yo + Zo™.

By using our above estimated distances the
coordinates of the clusters with respect to the Sun,
Xo, Yo (in the equatorial plane) and Zg (perpen-
dicular to the plane of the Galactic equator) are:

e For SAI 24:

Xo = —692 £ 26 pc.

Yo = 621 £ 25 pe.

Zo =24+5 pe.

Rge =9.213 £0.096 kpc.
e For SAI 94:

Xo = —487+£ 22 pc.
Yo = —3454 £ 59 pc.
Lo = —429 £ 21 pc.
Rge =9.637 £ 0.098 kpc.

4. LUMINOSITY AND
MASS FUNCTIONS

The measurements of the number of stars in
a cluster with a given color and magnitude ranges
are very important to understand the characteristic
properties of the evolutionary stages of our studied
objects.

In our study, we can refer to the luminosity
function LF for open clusters as the total number
of stars per unit area (in a certain region). To de-
termine the cluster LF, the apparent magnitudes for
members converted into absolute ones, and hence we
constructed the Histogram sizes of LFs to include a
reasonable number of stars in each absolute J mag-
nitude bins for the best counting statistics. The re-
sulting LFs for both clusters shown in Fig. 4 infer
that the massive bright stars seem to be centrally
concentrated more than the low masses and fainter
(Montgomery et al. 1993).

49



W. H. ELSANHOURY and MAGDY Y. AMIN

0 L L P
SAI24
Z=0.019
log (age)=7 yr
= = log (age)=7.2 yr
== log (age)=7.4 yr

J (mag)
o
|
|

12 —

16 ™

SAI94
Z=0.019

log (age)=9.05 yr
- log (age)=9.10 yr
o= log (age) = 9.15 yr

°

14 —

16 T

J-H (mag)

0 T I
SAI 24
Z=0019
. log (age)=7 yr .
= log (age)=7.2 yr
= log (age)=7.4 yr
4 —
o °
=
£ s
)
12 —
16
o
1 0 1 2
JK, (mag)
8 LI I B I
SAI94
Z=0.019
- log (age)=9.05 yr -
= log (age)=9.10 yr
== log (age)=9.15 yr
10 — -
°
°
w °
=
£ 12— ° —
< oo
. ° o Ed .
° 090
2 °
14 — o dp p_—
OQE
F X
s %
— o -
<o o
° &
16 T T T
1 0 1 2

Fig. 3. Padova CMD with Solar metallicity (Z = 0.019) isochrones with log ages 7.0, 7.2, and 7.4 for SAI
24 (upper panel) and log ages 9.05, 9.10, and 9.15 for SAI 94 (lower panel).

The main attributes of studying the open clus-
ters are to study the mass function MF (i.e. his-
togram of stellar masses). We can define the initial
mass function IMF in terms of a power law as follows:

dN _r

" M. (4)
where, dN/dM is the number of stars on the mass
interval (M: M +dM), and I is a dimensionless ex-
ponent. According to Salpeter (1955), the IMF for
massive stars (> 1Mg) has been studied and well
established, i.e. I' = 2.35.

50

As we know LF and MF are correlated to
each other according to the mass-luminosity relation
MLR, we can get for the both clusters a polynomial
relation of the second order between masses M /Mg
vs. absolute magnitudes My based on the adopted
isochrones of Marigo et al. (2008) and Girardi et al.
(2010), i.e.

M/Mg)sar 24 = (4.30£0.03) — (1.370£0.002) M +
0.1130 + 0.0003)MZ,,

M/Mg)sar o4 = (1.9720.02) — (0.29940.001) M +
0.0080 = 0.0001) M2, .

Py
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Fig. 4. The LFs of SAI 24 (left panel) and SAI 94 (right panel) open clusters.

From the last polynomials, we can get the to-
tal estimated masses Mc to be 285 £ 17 Mg and 317
+ 18 Mg for SAI 24 and SAI 94, respectively. By
using the total estimated masses, we can calculate
their tidal radii (i.e. 7y = 1.46/Mc) by Jeflries et
al. (2001); our results give a tidal radius of about
9.61 pc and 9.95 pc for both clusters, respectively.
Such values for the tidal radius agree well with the
assumed spatial distribution Eq. (1), because this
equation, as an approximation, is applicable if the
values of r are significantly smaller than .

In the same manner, Fig. 5 shows the MFs of
these clusters with slopes —2.31 £ 0.66 and —2.53 +
0.63, which are in agreement with Salpeter (1955).
The steep slope of the IMF indicates that the num-

ber of low-mass stars is greater than the high-mass
ones.

5. DYNAMICAL STATE

In what follows, we are going to demonstrate
the dynamical state of SAI 24 and SATI 94 clusters.

log (No. of stars)
|

-0.4

o

0.4 0.8 12
log (M/M®)

For open clusters, the time needed for the cluster to
build itself and reach the stable state against con-
structive and destructive forces (e.g. turbulence, gas
pressure, rotation, and magnetic field) is called the
relaxation time Tyelax (Maciejewski and Niedzielski
2007). The relaxation time Tyelax is mainly depend-
ing on the number N of members and the cluster
diameter D. Mathematically, Tic1ax as a function of
the number of members takes the expression (Lada
and Lada 2003):

N

81W,-rcross . (5)

Trelax =
where Teoss = D /oy is the dynamical crossing time
(for open clusters ~ 10% yr) of the system and o,
is the velocity dispersion (Binney and Termaine,
1998). Suppose D corresponds to the limiting ra-
dius obtained by Table 1, and if the virial theorem
is applied, i.e. 0,2 ~ GMc/T}im, one would obtain
Teross = 1.3 x 106 yr for SAI 24 and Tross ~ 5.4 x 108
yr for the other cluster.

2
T I | |
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Fig. 5. The MFs of SAI 24 (left panel) and SAI 94 (right panel) open clusters.
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To describe the dynamical state of open clus-
ters, we calculate the dynamical evolution parameter
T = Tage/Trelax- If the cluster’s age is found greater
than its relaxation time, i.e. 7 > 1, then the clus-
ter was dynamically relaxed and vice versa. For our
study, the dynamical evolution parameter 7 is about
2.6 and 50 for SAT 24 and SATI 94 clusters, respec-
tively, so the clusters may be dynamically relaxed.

Furthermore, we adopt the additional crite-
rion (e.g. Adams and Myers 2001) that the cluster
consists of enough members to ensure that its evap-
oration time 7oy = 10% Tielax. This means that the
time it takes for internal stellar encounters to eject all
its members, be greater than 108 yr. For SAI 24 and
SAT 94 clusters, we have the evaporation time 7, of
about 618 Myr and 2538 Myr, respectively. Table 5
presents the numerical values of the dynamical state
parameters for SAT 24 and SAT 94 clusters.

Table 5: The dynamical state parameters of SAI 24
and SAT 94 clusters.

Parameter SAI 24 SAI 94
No. of members 202 199

M; (mag.) 4.85 1.94
Toge (log) yr 72402 910+ 0.05
Mc (M) 285 + 17 317 + 18
ry (pc) 9.61 9.95
Toross (Myr) 1.3 5.4
Tretax (Myr) 6.18 95.38

T 2.5 50

Tev (Myr) 618 2538

6. CONCLUSION

In this work, we scope on the photometric
analysis in the region of near-infrared (J, H, and Kj)
of SAT 24 and SAT 94 recent observed clusters. The
analysis devoted with PPMXL catalogue. Our calcu-
lated results are summarized in the following points:
e In our study, we have calculated astrometric and
photometric parameters, €.g. Tcore, im, reddening,
distance, etc. These parameters for both SAT 24 and
SAI 94 are in good agreement with that given by
Dias et al. (2002) and Kharchenko et al. (2013 and
2016).

e We have determined the membership probability
by means of the maximum likelihood method. The
results of the memberships are 202 and 199 for SAI
24 and SAI 94, respectively.

e We have constructed the RDP, showing that the
core radius Teore 18 about 1.92 £ 0.38 and 1.22 +
0.10 arcmin and limiting radius 7y, is about 2.45 +
0.64 and 3.07 £+ 0.57 arcmin for the SAT 24 and SAI
94 clusters, respectively.

e From our calculations of the luminosity function,
we notice that the massive bright stars seem to con-
centrate in the center more than the low masses.

e On the other hand, according to the mass-
luminosity relation MLR, we have estimated the
mass functions of SAI 24 and SAI 94 of slopes are
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—2.31 + 0.66 and —2.53 + 0.63 which are in agree-
ment with Salpeter (1955). These values of the slope
indicate that the number of low-mass stars is greater
than the high mass. The total masses calculated to
be around 285 + 17 Mg and 317 £+ 18 Mg for the
SAT 24 and SAI 94 clusters, respectively.

e Finally, we have calculated the dynamical evolution
parameter 7 and evaporation time 7., for both clus-
ters; the calculations show that SAI 24 and SAI 94
could be considered as dynamically relaxed clusters.
The evaporation time 7, is about 618 Myr and 2538
Myr for SAT 24 and SAI 94 clusters, respectively.
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YK 524.45 SAI24, SAT94
Cmpyunu waanax

Y pamy Koju TpeAcTaBHaMO TPOYUABAITIU
cMO (POTOMETPHUjCKE KapaKTePUCTUKe (pamujyc
jesrpa, rpaHMYHU DPAIUjyC, HOUPBEHEHEe, WUTH),
KA0 U JOVHAMHWYKO CTame [BAa HOBOOTKPUBEHA
passejana jara, SAI 24 u SAI 94. Ucrpaxu-
BaJ CMO HUXOBE (POTOMETPUjCKE OCOOUHE Y
J, H nu Ky ¢unrepuma, xopucrehu PPMXL
karasgor. Kopumhena je wmeroma pasznBajama
3Be31a M3 pa3BejaHOr JaTa OJ 3Be3JaHe I[I03a-
auee. Pesynaratu Hammx wW3pavyHaBama Aajy
na je Opoj BepoBaTHuMX wiaHOBa jara SAI 24
u SAI 94 202 u 94, pecnekruBHo. [Iporenunn
cMo ma je menrTap jata 3a SAI 24 asggy =
02" 59™ 26536 m dogop = 60° 33" 02750, a 3a
SAI 94 je agooo = 08" 10™ 16936, dag00 =
—46° 17" 07”791. Hammm cmo ma je pamujyc jes-
rpa, Teore, 3a SAI 24 m SAT 94, (1.918 + 0.38)
ayunux cexyuau u (1.22 £0.10) ayunux cexynmu,
PECIIEKTUBHO, a CJIUYHO T'PDAHUYHU PAIUAJYC, Tlim,
je oro (2.45 + 0.64) myumux cexkymmu u (3.07 +

0.57) ayunmx cexymmu. Ca mujarpama Goja-
MATHUTY 8, UMajynu y Buay TPUOIMKHY JIOTAPU-
TaMcKy crapoct 3a SAI 24 u SAT94 oz (7.20£0.20)
u (9.10 £ 0.05), BuUXOBe yIAHLEHOCTU Cy MPOILe-
wene Ha (930 + 30) pc u (3515 + 60) pc, pecuek-
tuBHO. Takobe cMO uM3pauyHadn HBUXOBE MIPO-
jexToBaHe ynaseHOCT Xo U Yo y lamakTudxoj
PaBHU, U IPOjEKTOBAHY YIAJBEHOCT L no l'amak-
TUYKE DaBHU.

Onwucane cy QpyKIMje JIYMUHOZHOCTUA U MAaCe
3a jara SAI 24 u SAI 94, u y criuany ca Tuwm,
n3pauyHare cy mace on (285.383 £ 17) Mgy n
(316.837 £ 17.80) My, pecuekrusno. Hajzanx, u3
npolleHe TapaMerpa IWHAMUYKE EBOJYIUje OBa
oBa jara, T, Kao (YHKIUje HBUXOBOT BpPEMEHA
npenacka Teross, 3AKLYUMIN CMO & Cy OBa IBA
jaTra DMHAMWYKMN pejlakcupaHa. BpeMena mcnapa-
Bama, Tey, KAO (YHKIUja BPpEeMEHa peJakacaluje
Trelax, U3HOCE OKO 6.18 Myr u 25.38 Myr 3a SAI
24 u SAI 94, pecrneKTuBHO.
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