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Abstract. We present UBVI CCD photometric observations obtained
in the field of open clusters SAI 63 and SAI 75. CCD optical data obtained
for the first time for these clusters are used to derive the fundamental
parameters of the clusters. Stellar surface density profile indicates that
radii of SAI 63 and SAI 75 are ~3’.5 and 2'.5 respectively. The reddenings
E(B — V) are 0.44 £+ 0.05 and 0.34 £ 0.05 mag for SAI 63 and SAI 75
respectively while the corresponding distances are 2.2 +0.2 and 3.54+0.3
kpc. An age of 450 £ 50 Myr for SAI 63 and 90 = 10 Myr for SAIL 75 is
determined using the theoretical isochrones of Z = 0.019. Our analysis
shows that reddening law is normal towards SAI 75.

Key words.  Hertzsprung—Russell (H-R) diagram—dust extinction—
open clusters and associations: individual: SAI 63—open clusters and
associations: individual: SAI 75.

1. Introduction

Studies of open star clusters help us to understand the galactic structure, star for-
mation processes and stellar evolution. Among the various objects routinely used to
study the galactic structure, galactic open clusters offer the advantage that it is rel-
atively easy to estimate their ages and distances (Carraro et al. 2013). By using the
colour-magnitude (CMD) and colour—colour diagrams of star clusters, it is possible
to determine the underlying properties of clusters such as age, distance, reddening
and metal abundance (Table 1). These parameters, in turn, can help to constrain the
theories of star formation, and dynamical and stellar evolution in star clusters.

The JHK photometric data obtained from 2MASS survey have proved to be a
fertile ground in the search for new open clusters. Recently, more than thousands of
open clusters were discovered by analysing 2MASS data (Kronberger et al. 2006;
Froebrich et al. 2007; Koposov et al. 2008; Glushkova et al. 2010). The reality
of these newly discovered open clusters was confirmed by means of their J, (J — H)
and K, (J — K;) CMDs. Unfortunately, the 2MASS sensitivity is 15.8 mag for
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Table 1. Basic parameters of the clusters under investigation. The equatorial co-ordinates of J2000.0,
diameter, reddening, distance and age of the clusters are taken from http://ocl.sai.msu.ru/catalog/.

Name 2000 32000 l b Dia. E(B-YV) Distance log(age)
(hh:mm:ss) (dd:mm:ss) (deg) (deg) (/) (mag) (pc)

SAI63 06:13:44.5 +06:56:58 2024 —5.1 4 037+£0.13 1910+80 8.65+0.05
SAI75 07:15:22.5 -07:25:20 2223 19 4 023+£0.03 2800 %330 < 8.6

J-band, 15.1 mag for H-band and 14.3 mag for K at S/N = 10, so for the major-
ity of clusters, only the upper part of their CMD can be analysed. Therefore, cluster
parameters derived using J, H and K, data need to be verified by utilizing CCD
observations in optical passbands.

Considering the above we decided to study two open clusters SAI 63 and SAI
75 selected from the Sternberg Astronomical Institute Open Cluster Catalog (SAI
OCL catalogue). The above star clusters were discovered using 2MASS JHK; data
(Glushkova et al. 2010). CCD data for these clusters are obtained for the first time.
The aim of the present analysis is to estimate the fundamental parameters of the clus-
ters using UBVI CCD photometric data. Photometric diagrams using the present
data set, provide an opportunity to perform detailed analysis of these objects, and
estimate the fundamental parameters like size, reddening, distance and age of the
clusters under study.

The article is organized as follows: In section 1, we provide the introduction while
section 2 describes the acquired data set, their reduction procedure and calibration.
Section 3 introduces the basic diagrams we use to extract cluster’s fundamental
parameters. Finally, section 4 summarizes the findings of this article.

2. Observations and reductions

We used CCD imaging to obtain UBVI photometry of the stars in the region of
the open clusters SAI 63 and SAI 75. The data were obtained using the 2 Kx2 K
CCD system at the f/13 Cassegrain focus of the 104-cm Sampurnanand telescope
of ARIES, Nainital, India. The 0.36 arcsec pixel~! plate scale resulted in a total
field-of-view of 12.3x12.3 arcmin?. The readout noise and gain of the CCD are 5.3
e~ and 10 e~ ADU™! respectively. Deep exposures were taken in each passband
for accurate photometric measurements of fainter stars. Furthermore, observations
were taken in 2 x 2 pixel binning mode to improve the signal-to-noise ratio (S/N) for
relatively fainter stars. Observational information alongwith the date of observations
are listed in Table 2. The identification maps of the clusters under study are shown
in Fig. 1.

Bias and flat-field frames were taken during observations. Flat-field exposures
were taken of the twilight sky in each filter. Bias and flat-field corrections were per-
formed using the standard IRAF.! The DAOPHOT/ALLSTAR (Stetson 1987, 1992)

1IRAF is distributed by the National Optical Astronomical Observatory which are operated by the
Association of Universities for Research in Astronomy, under contract with the National Science
Foundation.


http://ocl.sai.msu.ru/catalog/

Photometric Study of Galactic Star Clusters 145

Table 2. Log of observations, with filters
and exposure times information. SAI 63 was
observed on February 03, 2011 while SAI 75
was observed on January 22, 2010.

Objects Filters Exposure time
(in seconds)

SAI 63 U 1500 x 1,300 x 1
B 1200 x 2,180 x 2
\4 900 x 2,120 x 2
1 300 x 2,60 x 2

SAIL75 U 1200 x 2,300 x 1
B 900 x 2,240 x 1
14 600 x 2,180 x 1
1 300 x 2

package was used to derive instrumental magnitudes. Quadratically varying Point
Spread Functions (PSFs) were used to derive instrumental magnitudes. The mag-
nitudes have been aligned to that of a deepest frame for each filter and the final
catalogue have been created including all the objects identified in at least two filters.
To transform instrumental magnitude into the standard system, we observed standard
field Rubin 149 for SAI 63 and PG0918 + 029 (Landolt 1992) for SAIL 75.

The calibration equations used in transformation from instrumental to standard
system were

U4 Ao+ Ay x (U — B) + Ay x X,
B+By+By x(B—V)+ B x X,
V+Co+Ci x(B-V)+Cy x X,
i = I+Dy+ Dy x(V—1)+Dy x X,

e o =
I
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Figure 1. Identification map of the stars in the field of SAI 63 and SAI 75. North is upwards,
east is on the left. Filled circles of different sizes represent the brightness of the stars. The
smallest size denotes stars of V ~ 20 mag. The open circle represents the cluster size.
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Table 3. Calibration coefficients for SAI 63

and SAI 75.
SAI 63 SAI75

Ap 8.26 £ 0.01 7.92 +£0.01
Ay —0.09 £ 0.02 —0.11 £0.02
By 5.98 £0.01 5.64 £0.01
By —0.03 £0.01 —0.03 £0.01
Co 5.53+£0.01 5.21£0.01
C —0.05 £0.01 —0.06 = 0.01
Dg 5.77 £ 0.01 5.49 £0.01
Dy —0.03 £0.01 —0.06 = 0.01

where U, B, V and [ are the standard magnitudes and u, b, v and i are the instru-
mental magnitudes. X is the airmass ranges from 1.0 to 1.4 in this observation. Mean
extinction coefficients for the site have been used. The errors in zero points and
colour coefficients are ~0.01 mag as shown in Table 3.

The internal errors, as derived from DAOPHOT, in U, B, V and I magnitude are
plotted against magnitudes in Fig. 2. This figure shows that the mean error is < (.02
mag at ~15, 17 and 18 mag in B, V and [ passbands respectively. For B magnitude,
errors are ~0.03, ~0.05 and ~0.10 mag in the range of 15-17, 17-18 and 18-19
magnitudes respectively. The errors are ~0.03 and ~0.05 mag for the V range of 17—
18 and 18-19 magnitudes. For 18-19 I magnitude range, the mean error is ~0.05
mag. The mean error is < 0.05 mag at U ~ 14 mag and reaches up to ~0.13 mag
at U ~ 18 mag in the U passband. Photometric global (DAOPHOT + calibration)
errors have also been determined by following Patat & Carraro (2001) and is listed
in Table 4. For the V filter, the errors are 0.05, 0.10 and 0.13 at V ~ 17.0, 19.0 and
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Figure 2. Plot of error in magnitudes as a function of magnitude.
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Table 4. The rms global photometric errors as a function
of V magnitude.

V mag. range oy op oy oy

11-13 0.04 0.02 0.02 0.02
13-15 0.06 0.03 0.03 0.03
15-17 0.08 0.05 0.04 0.06
17-19 0.15 0.10 0.10 0.08
19-20 0.15 0.13 0.11

20.0 mag respectively. The final photometric data are available in electronic form at
the SAI site? and it can also be obtained from the authors.

The X and Y co-ordinates of the stars have been transformed to right ascension
and declination of J2000. The Skycat software and Guide Star Catalogue (GSC) at
ESO was used to determine an astrometric solution for our data. There were 192
stars common to our data and GSC catalogue. Using the IRAF tasks CCMAP and
CCTRAN, we found the corresponding transformation and computed the individual
celestial co-ordinates for all the detected stars. The transformations have an rms
value of 0”.1.

3. Analysis of data

3.1 Size of the clusters

The Radial Density Profile (RDP) is used to estimate the size of the clusters under
study. To determine the radial surface density of stars in a cluster, the imaged area
has been divided into a number of concentric circles with respect to the centre given
in Table 1 in such a way that each zone contains a statistically significant number
of stars. The number of stars in the innermost and outermost zones are 32 and 110
for SAI 63 and 29 and 155 for SAI 75 respectively. The number density of stars,
pi = N;i/A;, where N; is the number of stars and A; is the area of the i-th zone. The
density versus radius plots for SAI 63 and SAI 75 are shown in Fig. 3. A clear radius-
density gradient present in Fig. 3 confirms the existence of clustering. Following
Bonatto & Bica (2009), we fit the RDP with

00

T2

where oy, is the background density, oy is the central density of stars, and r¢ is the
core radius. This function is similar to that introduced by King (1962) to describe
the surface brightness profiles in the central parts of globular clusters. The shaded
regions in Fig. 3 represent the background density level present in the cluster region.
We fit this function to the observed data points for both the clusters and use a x -
minimization technique to determine r¢, op and opg. As seen in Fig. 3, the fitting
of the function shown with dotted line is satisfactory. The best fit solution provides
the values and uncertainties in oy, 0 and r¢, and the same are listed in Table 5 for
both the clusters. The core radii are 1.3+0.2 and 1.2£0.5 arcmin for the SAI 63 and

o (r) = opg

2http://ocl.sai.msu,ru
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Figure 3. The radial density profile for SAI 63 and SAI75. The length of the error bar denotes

error resulting from sampling statistics (=1/+/N, where N is the number of stars used in the
density estimation at that point). The dotted curves represent the fitted profile whereas shaded
region represents the background density level. The width of the background density level
shows the error in its determination.

SAI 75 clusters respectively. We also estimated the cluster radius, i.e. the distance
from the centre where the cluster RDP and field fluctuations are statistically indis-
tinguishable. The stars outside 1.5 times the radius listed in Table 1 are considered
to determine the field star density. The RDP indicates that the radius of the cluster
is ~3.5 and 2.5 arcmin for the SAI 63 and SAI 75 clusters respectively. Our derived
value of radius is more than the value listed in Table 1. Present estimate of radii are
better because it is determined by using more number of stars.

The density contrast parameter . = 1 + (/o is estimated for both the clusters
and are listed in Table 5. Present estimate of &, for SAI 63 and SAI 75 is lower
than the values 7 < §. < 23 as expected from compact star clusters (Bonatto &
Bica 2009).

Table 5. The derived values of core radius r¢, central density oy and back-

ground density o for SAI 63 and SAI 75. Densities are in no. of star/arcmin?

unit.

Objects Radius re ) Obg Sc
(arcmin) (arcmin)

SAI 63 35 1.3+£0.2 93+0.8 26+03 ~4.5

SAIL75 2.5 1.2+05 6.1+14 42+£0.5 ~2.5



Photometric Study of Galactic Star Clusters 149

3.2 Apparent colour-magnitude diagrams

In Fig. 4 we present V, (B — V) photometric colour—-magnitude diagram of the
cluster and field regions for both the clusters under study. Stars falling within the
cluster radius are considered as cluster region stars while those outside the radius are
field region stars. Field region CMDs for both the clusters are clearly dominated by
foreground/background stars.

The CMD constructed by using the stars within the cluster radius for SAI 63 shows
a main-sequence (MS) extending from V ~ 12.5 to 16.0 mag. After V = 16.0 mag it
starts merging in the field region stars and is not seen clearly. However, the presence
of this cluster seems to be secured by the visibility of MS compared to the field MS.
It is difficult to say where the turn-off (TO) is located, but we tentatively identify it at
V ~12.5, (B — V) ~ 0.5 mag. We shall estimate the basic parameters of the cluster
in the next section.

The CMD of SAI 75 is shown in the right panel of Fig. 4. Stars within the cluster
radius are considered to be the cluster region stars. CMD indicates that SAI 75 is a
young cluster. A clear MS from V ~ 12.0 mag to ~16.0 mag is visible in the cluster
area CMD. The MS of the cluster is prominent in comparison to the MS of field
stars. MS fainter than 16.0 mag has more scatter and contamination due to field stars
is also more evident. Because of this it is hard to delineate cluster members from
the field stars only on the basis of their closeness to the main populated area of the
CMD. The field star contamination is higher in comparison to the SAI 63 but it does
not prevent us from recognizing an open cluster.

To know the frequency distribution of stars in the cluster and field regions we used
V, (B—V) CMDs. Members were selected by defining blue and red envelope around
the main-sequence which is shown in Fig. 4 for both the clusters. A star is considered
as a non-member if it lies outside the marked region in the CMDs. In Table 6, we
have listed the expected number of cluster stars and field stars in different magnitude
bins. The statistically expected number of cluster members (N.) show that both the
clusters are having poor main-sequence.
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Figure 4. The V, (B—V) CMDs for the clusters SAI 63 and SAI 75 using the stars within the
cluster radius (cluster region). Stars outside the cluster radius are also plotted as field region.
Dotted lines show the blue and red envelope of the main-sequence.
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Table 6. Frequency distribution of the stars in the V, (B — V) diagram of the cluster and field
regions. Ng, Ng and Ny denote the number of stars in a magnitude bin blueward, along and redward
of the cluster sequence respectively. The number of stars in the field and cluster regions are taken in
the same area. N¢ (difference between the Ng value of cluster and field regions) denotes the statis-
tically expected number of cluster members in the corresponding magnitude bin.

SAI 63 SAI75

V range Cluster region Field region Cluster region Field region

Np Ng Npg Np Ns Np Nc Np Ng Ng Np Ns N N¢
12-13 0 2 1 0 0 2 2 0 2 1 0 1 1 1
13-14 0 6 5 1 2 3 4 0o 4 1 1 2 2 2
14-15 1 7 10 1 1 7 6 1 4 5 0 0 5 4
15-16 4 22 16 5 3 7 19 0 8 10 0 2 8 6
16-17 8 15 14 13 7 14 8 7 12 13 3 8 13 4
17-18 33 16 14 36 14 9 2 13 16 12 16 11 10 4
18-19 55 15 12 57 3 13 12 26 10 15 25 10 11 0

3.3 Reddening of the clusters

Figure 5 shows the (U — B) versus (B — V) diagrams for estimating the interstellar
extinction towards the cluster direction. Stars within the cluster radius and selected in
section 3.2 have been used to derive the reddening in the direction of the clusters. We
fit the intrinsic Zero-Age Main Sequence (ZAMS) given by Schmidt-Kaler (1982)
assuming the slope of reddening E(U —B)/E (B —V) as 0.72. Visual fitting provides
the value of E(B — V) = 0.44 £ 0.05 mag for the cluster SAI 63 and E(B — V) =
0.34 + 0.05 mag for the cluster SAI 75. Our reddening estimates for the imaged
region of the cluster SAI 63 agrees well within the error while it is more for the
cluster SAI 75 (see Table 1).

3.4 Interstellar extinction in near-IR

To study the interstellar extinction in near-IR region, we combine our optical data
with 2MASS near-IR JHK; data. Only good accuracy photometric data (Keror

(U-B)

0 0.5 1 1.5 -05 0 0.5 1 1.5
(B—V) (B-V)

Figure 5. The (U — B) versus (B — V) diagrams of the stars in the cluster region for SAI
63 and SAI 75. The continuous curve represents the locus of Schimidt-Kaler’s (1982) ZAMS
while the dashed lines are the same ZAMS shifted by the values given in the text. The solid
arrow indicates the reddening vector.



Photometric Study of Galactic Star Clusters 151

< 0.08) were used in the present analysis. The K magnitudes were converted to K
magnitudes following Persson et al. (1998). The (J — K) versus (V — K) diagram
for both the clusters is shown in Fig. 6. The stars plotted in this diagram are within
the cluster’s radius and selected in section 3.2. The ZAMS taken from Caldwell et al.
(1993) is shown with the dotted line. The visually fitted ZAMS gives E(J — K) =
0.23£0.05and E(V—K) = 1.3040.07 for SAI 63 and E(J —K) = 0.1740.05 and
E(V —K)=1.00£0.08 for SAI 75. The ratio E(J — K)/E(V — K) = 0.18+0.05
and 0.1720.05 for SAI 63 and SAI 75 respectively, are in good agreement with the
normal interstellar extinction value of 0.19 given by Cardelli et al. (1989).

3.5 Evaluation of age and distance

Age and distance of the clusters are estimated by visually fitting the theoretical stel-
lar evolutionary isochrones provided by Girardi et al. (2000) for Z = 0.019. The
detailed shape and position of the different features in the CMD depend mostly on
the age and metallicity of the clusters.

SAI 63: We show the fitting of isochrones to Vp, (U — B)o; Vo, (B — V)o and
Vo, (V — I)g intrinsic CMDs in Fig. 7 using the reddening derived in section 3.3
and normal interstellar extinction law. To reduce the field star contamination we
plotted only those stars located within the cluster radius and selected in section 3.2.
Three isochrones of log(age) = 8.60, 8.65 and 8.70 and Z = 0.019 have been super-
imposed on the CMDs. The overall fit of isochrones with CMDs is good. The detailed
shape of MS and TO are reproduced. The best fitting isochrone provides log(age) =
8.65+0.05. The inferred distance modulus (m — M) = 11.7 £ 0.2 mag provides a
heliocentric distance of 2.240.2 kpc. The galactocentric distance is 10.5 kpc which
is determined by assuming 8.5 kpc as the distance of the Sun to galactic centre.
This cluster is nearer to SAI 75. Our distance estimate agrees well within the error
with the value listed in Table 1. The galactocentric co-ordinates are X = —830 pc,

SAI 63

SAI 75

e e b b N
Lol b Lo e 1y

TR [T T T[T T[T T T[T T

1 2 3 1 2 3
(V-K) (V-K)

Figure 6. The (J — K) versus (V — K) colour—colour diagram of the clusters under study.
Stars shown in the diagram are as selected in section 3.2 and within the cluster’s radius. The
dotted line is the ZAMS taken from Caldwell et al. (1993) while solid line is the same ZAMS
shifted by the values provided in the text. The arrow lines represent the reddening vectors.
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Figure 7. The Vy, (U — B)o; Vo, (B — V)g and Vp, (V — I)g reddening corrected CMDs for
the cluster SAI 63 using stars within the cluster radius and selected in section 3.2. The solid
lines are isochrones taken from Girardi et al. (2000). Three isochrones of different age and
Z = 0.019 are shown in the CMDs.

Y = 2020 pc and Z = —200 pc. The value of Z indicates that this cluster is in the
lower part of the galactic disk.

SAI 75: The CMD shown in Fig. 4 for this cluster resembles a young cluster. To
estimate the age and distance of this cluster we selected the photometric members
using (U — B), (B — V) and V, (B — V) diagrams. Individual reddening values
have been estimated by means of the usual reddening free parameter Q = (U — B)
—0.72 x (B — V) method. This method is very useful to isolate early spectral
type (from O to AO) having common reddening, which are most probable cluster
members.

In Fig. 8, we construct the reddening corrected CMDs in (U — B)g versus Vj
and (B — V)g versus Vy planes for all the stars for which we could obtain a red-
dening estimate. Stars seem to form a tight sequence, confirming that they are good
candidate members. Overimposed is the empirical ZAMS (dotted lines) given by
Schmidt-Kaler (1982), and shifted by (m — M)o = 12.7 mag. The same ZAMS has
been shifted by 0.70 mag (long dash line) to have an idea of the MS broadening due
to unresolved binaries. We can readily see that most of the member stars fall close to
the ZAMS location. The ZAMS shifted by (m — M) = 12.7 £ 0.2 provides a good
fit to the bulk of the stars and implies that SAI 75 is located 3.5 +0.3 kpc away from
the Sun. This cluster is located at 11.3 kpc from the galactic centre. The galactocen-
tric co-ordinates are X = —2350 pc, Y = 2600 pc and Z = 115 pc. The Z indicates
that this object is in the upper part of the galactic disk.

We represent the (B — V) vs. (U — B) two colour diagram for SAI 75 in Fig. 5.
Based on the position of the photometric members in the diagram, the photometric
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Figure 8. The reddening corrected CMDs in (U — B)g versus Vy and (B — V)q versus Vp
planes for the cluster SAI 75. The solid lines are isochrones taken from Girardi et al. (2000)
while dotted lines are the ZAMS taken from Schmidt-Kaler (1982).

spectral type of the brightest member can be determined as BS. If the BS spec-
tral type star is still present on the MS, we can derive an age around 1x10% years
for SAI 75. We checked this age estimate by fitting the theoretical isochrone of
Z = 0.019 given by Girardi et al. (2000) in (B — V)g, Vp and (U — B)g, Vo CMD.
The isochrone superimposed in the intrinsic CMD is presented in Fig. 8 by dashed
line. This isochrone is for the log(age) = 7.95. The overall fit is good in both the
diagrams. This estimated age is in good agreement with the value derived using spec-
tral type. Therefore, we conclude that SAI 75 is a young open cluster of log(age) =
7.95 £ 0.05.

3.6 Colour excess diagram

In Fig. 9, we plot a colour-excess diagram to study the interstellar extinction law
towards the cluster SAI 75 using optical and near-IR data. For this analysis, we
selected the stars earlier than AQ spectral type by using colour—colour and colour—
magnitude diagrams. We could not perform this analysis for SAI 63 due to the
unavailability of early type stars in this cluster. The colour-excesses have been deter-
mined by comparing the colour of stars with intrinsic colours derived from the colour
relations given by FitzGerald (1970) for (U — B) and (B — V); Johnson & Morgan
(1966) for (V — I) and Koornneef (1983) for (V — J), (V — H) and (V — K).
The colour excess E(U — B), E(B — V), E(V — 1), E(V —J), E(V — H) and
E(V — K) are plotted against E(B — V) in Fig. 9. The solid straight line shown in
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Figure 9. The plotof E(U — B), E(V —I), E(V — J), E(V — H) and E(V — K) versus
E(B — V) colour-excess diagram of the cluster SAI 75. The solid straight lines represent the
least-squares linear fit to the data points.

the figure is the least-squares linear fit to the data points. The fit in all colour excess
diagram indicates that data points are well represented by a linear relation. Scatter-
ing is more pronounced in the colour excess E(V — J), E(V — H) and E(V — K)
because of large errors in JHK magnitudes. In Table 7, we have listed the slope
of the straight lines that represent the reddening directions in the form of colour
excess ratios. The normal colour excess ratios given by Cardelli et al. (1989) are
also listed in Table 7. The present colour excess ratios in the direction of SAI 75
generally agree within 20 error with those given for normal interstellar extinction
law. This indicates that the interstellar extinction law is normal in the direction of
SAI7S.

Furthermore, to understand the nature of extinction law, we have determined the
value of R. We use the relation R = 1.1 g%:]‘fi given by Whittet & van Breda
(1980), which is used for longer wavelengths. In this way we determined the value
of R ~ 3.3, which in agreement with the value of 3.1 for the normal extinction
law.

Table 7. A comparison of the extinction law in the direction of the cluster SAI 75 with a normal
extinction law given by Cardelli ez al. (1989).

. E(U—B) E(V-I) E(V—J) E(V—H) E(V—K)
Objects E(B—V) E(B—V) E(B—V) E(B—V) E(B—V)
Normal 0.72 1.60 2.22 2.55 2.74

SAIL75 0.81 £0.18 1.31 £0.19 2.13£0.70 3.01 £ 0.65 3.01 £0.75
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Table 8. The derived fundamental parameters of the clusters considered in the present study. X, ¥
and Z are the galactocentric co-ordinates and R¢ is the galactocentric distance of the clusters. The
co-ordinate system is such that the Y-axis connects the Sun to the galactic centre, while the X-axis
is perpendicular to that. Y is positive in the anticentre direction, and X is positive in the first and se-
cond galactic quadrants (Lynga 1982).

Objects EB-V) Distance X Y Z Rgc log(age)
(mag) (kpe) (pe) (pc) (pe)  (kpo)

SAI 63 0.44 +0.05 22+02 —830 2020 —-200 10.5 8.65 £ 0.05

SAI75 0.34 £0.05 35+03 —2350 2600 115 11.3 7.95 £0.05

4. Conclusions

In this paper we presented UBVI CCD photometry for the two open clusters SAI 63
and SAI 75. The result is summarized in Table 8. Our results can be summarized as
follows:

(1) The radial density profiles of the clusters indicate the existence of grouping. The
radius of the clusters SAI 63 and SAI 75 are 3.5 and 2.5 arcmin respectively. The
corresponding linear sizes are 2.2 and 2.5 pc respectively.

(2) Using two color diagram (U — B) versus (B — V), we estimated E(B — V) =
0.44 £ 0.05 for SAI 63 and 0.34 £ 0.05 for SAI 75. The JHK data in combi-
nation with the optical data provide E(J — K) =0.23 £0.05and E(V — K) =
1.30 £ 0.07 for SAI 63 and E(J — K) =0.17£0.05and E(V — K) =1.00 +
0.08 for SAI 75 respectively.

(3) Distances to the clusters are determined as 2.2 £ 0.2 and 3.5 £ 0.3 kpc for SAI 63
and SAI 75 respectively. An age of 450 = 50 Myr for SAI 63 and 90 + 10 Myr
for SAI 75 is determined by comparing the isochrones of Z = 0.019 given by
Girardi et al. (2000) using reddening corrected colour—-magnitude diagrams.

(4) Colour excess diagram for SAI 75 shows that cluster members generally follow
the normal interstellar extinction law.
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