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Abstract. We present CCDUBV(I)c observations obtained in the field of the previously unstudied northern open clus-
ters NGC 1582 and NGC 1663. For the former, we also provide high-resolution spectra of the brightest stars and complement
our data with Two-Micron All-Sky-Survey (2MASS) near-infrared photometry and with astrometric data from the Tycho-2
catalog.

From the analysis of all these data, we argue that NGC 1582 is a very poor, quite large and heavily contaminated open cluster. It
turns out to have a reddenifig_y = 0.35+0.03, to be situated 11G0100 pc from the Sun and to have an age of 8000 Myr.

On the other hand, we were not able to unambiguously clarify the nature of NGC 1663. By assuming it is a real cluster and from
the analysis of its photometric diagrams, we found a color excess #alue= 0.20, an intermediate age value2000 Myr)

and a distance of about 700 pc. The distribution of the stars in the region however suggests we are probably facing an open
cluster remnant. As an additional result, we obtained aperture photometry of three previously unclassified galaxies placed in
the field of NGC 1663 and performed a preliminary morphological classification of them.

Key words. Galaxy: open clusters and associations: individual: NGC 1582 and NGC 1663 —
open clusters and associations: general

1. Introduction we guess — the main reason for which this object has been
almost neglected up to now;

This study is part of a long term project aimed at provid-_ NG 1663, which is located fairly high above the galactic
ing accurate CCD photometry for poorly known or unstudied plane, sifers from less contamination, and resembles the

northern open clusters (Carraro 2002a, and references therein)kmd of objects recently suggested by Bica et al. (2001) to
Here we focus our attention on the open clusters NGC 1582 be Probable Open Cluster Remnants (POCRS) '

and NGC 1663. Both objects have never been studied before,

apart from the identification and a preliminary estimate of their

angular size. Their basic data are summarized in Table 1.
By inspecting the finding charts of these two clusters (st&this study we would like to address the issue of the real na-

Figs. 2 and 10), we notice mainly that: ture of these two objects and to provide the first estimate of

their fundamental parameters, namely distance, reddening, size
— NGC 1582 lies in a region where several bright stars as@d age. Therefore, we performed multicoldBV(l)c pho-

present, many of them with a Henry Draper (HD) classiometry for both, and high-resolution spectroscopy for some
fication. The cluster appears as a weak concentration o$tars in the NGC 1582 field. We also complement and cross-
small group of bright stars well mixed with the very rictcorrelate our data with the 2MASS catalog and with proper
Galactic disk field star population toward its direction. Thigiotions from the Tycho-2 catalog (Hgg et al. 2000), whenever
renders it dificult to study objects like this, and this is —available.

Send gfprint requests toG. Baume, _The plan of this study is as follows: in _Sect. 2 we
e-mail:baume@pd. astro. it briefly present the observations and data reduction. In Sects. 3
* Based on observations carried out at Mt Ekar, Asiago, Italy ~ and 4 we illustrate our analysis and results for NGC 1582
** Data are only available in electronic form at the CDS viand NGC 1663, respectively. Section 5 is dedicated to a prelim-
anonymous ftp tedsarc.u-strasbg.fr (130.79.128.5) orvia inary analysis of three previously unclassified galaxies in the

http://cdsweb.u-strashg. fr/cgi-bin/qcat?1/A+A/407/527 field of NGC 1663. Finally, in Sect. 6 we draw our conclusions.
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Tab|e]_BaS|Cdata0ftheobservedObjects 0.3;\\\‘\\\\‘\\H‘HH‘HH‘HH‘HH‘HH‘HH‘\H\.‘\H\‘H\L:
r . ° ]
Name @2000 02000 I b q; 0.2 ? E
NGC 1582 04:32:15.4 +43:50:43 158B0C° -2.89 01F =
NGC 1663 04:49:24.3 +13:08:27 18®2 -1965 0.0 - E
03F E
Table 2. Journal of observations of NGC 1582, NGC 1663 and stan- F 1
dard star fields together with calibration dégents (November 8, > 0.2 - B
2002). & 01r E
Field Filter Exposure time Seeing  Airmass 0.0 ; Tf
[s] [71] 0.3 ;*‘ L;
NGC 1582 U 900x2 180 20 2.5 1.196 02k E
B 600 60 10 2.3 1.230 T ]
v 300 30 5 2.4 1.255 01F =
| 300 30 5 2.1 1.274 0.0 d E
NGC 1663 U 900x2 - - 25 1.348 0'3 F- H
B 600 60 - 2.4 1.215 T ]
v 300 30 3 22 1.188 - 02F g
| 300 30 3 2.0 1.190 g 01k E
PG 0231051 U 800 25 1.348 T ]
B 300 24 1324 O'O:T\.\.\m\.\.\ﬁ\\.\\‘\\\\HHHHHHHHHH‘HH‘HH‘H\T:
v 6o 22 1316 10 11 12 13 14 15 16 17 18 19 20 21 22
| 90 2.2 1.315
PG 2213-006 U 600 25 1.447 \Y
B 150 2.3 1.457 Fig. 1. Photometric errors iV magnitude andJ — B, B — V and
v 30 2.3 1.465 V — | colours as a function of.
| 30 2.3 1.472
Calibration  uy = +3.861+ 0.015 by = +1.602+ 0.004
codficients 1 =-0.142+0022 by = +0.038+ 0.006 spread function (PSF) method (Stetson 1987). The calibration
uz = +0.58 bg = +0.29 equations obtained by observing Landolt (1992) PG 02&1
vib = +1.003+0.014 i1 = +1.691+0.044 and PG 2213-006 fields during the night, are:
ooy = —0.016+ 0.018  ip = +0.057+ 0.043
v3 = +0.16 i3 =+0.08 u=U +ug+u(U-B)+usX (1)
vni = +1.002+ 0.016
Ui = ~0.013+0.016 b = B + b]_ + bZ(B - V) + b3X (2)
U=V + v1py + v2py(B = V) + 13X 3)
2. Observations and data reduction v=V 4oy +v2i(V—-1)+v3X (4)
2.1. Photometry =1 +ip+ia(V—1)+isX (5)

CCD UBV(l)c observations were carried out with the

AFOSC camera at the 1.82 m Copernico telescope of Cif{iereUBVl are standard magnitudesyviare the instrumen-

Ekar (Asiago, Italy), in the photometric night of November g/ 0nés.X is the airmass and the used fiogents are pre-

2002. AFOSC samples aB¥x8/14 field in a 1Kx 1K nitrogen- sented at the bottom of Table 2. As fdrmagnitudes, when
cooled thinned CCD. B magnitude was available, we used expression (3) to compute

Héem, elsewhere expression (4) was used. The standard star:

Details of the observations are listed in Table 2, where t th field ' 4 col tial t
observed fields are reported together with the exposure timgs; €S€ Ti€lds provide a very good color coverage, essential to
in reliable transformations. For the extinctionfGcents,

the typical seeing values and the air masses. Figures 2 anc?%i ) :
show the finding charts of the NGC 1582 and NGC 1663 r/€ assumed the typical values for the Asiago Observatory
gions respectively, indicating the covered areas and the obj bs, v3 and is values in Table 2, Desidera et al. .20))2

angular sizes. The data has been reduced with the 1RABK- Photometric global errors have been estimated following Patat

ages CCDRED, DAOPHOT, and PHOTCAL using the poirf gﬁ;rf:‘?:igzolol) and their trends againstmagnitude are

T IRAF is distributed by NOAO, which are operated by AURA
under cooperative agreement with the NSF. " http://www.pd.astro.it/Asiago/2000/2300/2310.html
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Fig. 2. Finding chart of the NGC 1582 region (4040 andJ filter). The black solid circle, 5n radius, indicates the adopted angular size for

the cluster (see Sect. 3.1 and Fig. 3). The grey square indicates the area covered from Asiago. Adopted cluster members and probable cluster
members are shown with small circles and triangles, respectively. For a coordinate reference, theXcerlely(= 0) corresponds to the

cluster coordinates (see Table 1) and e4elyY unit is 0’ 465.

2.2. Spectroscopy for each star reaching at the eS¢N values up to 70. The data
. . ave been reduced with the IRAF package ECHELLE using
High-resolution R ~ 30000) spectra of 10 stars (see Table If}ﬁorium lamp spectra for wavelength calibration purposes. By

and Fig. 5) in the field of NGC 1582 were obtained durin ina final k kv li o | h
the nights of January 3415 and February 14, 2003, using th gceJrr?vp;%ngg elpr?)r O?C;Vggjt g 6rieAposmons along the spectra we

REOSC Echelle Spectrograph attached to the 1.82 m telescope

of Asiago Astronomical Observatory. This instrument works SPectra were classified mainly on the basis of the inten-

with a Thomson 10241024 CCD and the allowed wavelengtt$ity of the Fe, H and He lines — depending on the spectral type

coverage is approximately 4506650 A. Details on this in- — and by comparing them with spectrophotometric standards.

strument are given in Munari & Zwitter (1994) and on thd he results are shown in Fig. 5, where we plot the Echelle

Asiago Obervatory Home palje spectra of the 10 measured stars degraded to a resolution of
The exposure times were 45 min for all the stars. In ord@Pout 90 Amm. A few main lines are also shown. These spec-

etal. (1997, 1999) and Jaschek & Jaschek (1987) to obtain es-

T http://www.pd.astro.it/Asiago/2000/2300/2320.html  timates of spectral types and luminosity classes.
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Fig. 3. Stellar surface density profile in the region of NGC 1582 as a function of the radius. Data have been taken from 2MASS catalog. Do
lines indicate the adopted limits for the cluster and for the comparison field related with Fig. 8b.

205 ‘ o ] E better probe the cluster size and nature, we complemented our
B - HD 276387 1 data with near IR photometry from the 2MASS catalog.
g 208 1756-1 " E
= 0- o ##3 . 3.1. Stellar counts
>§ : 1171-1D/ HD 276481 | _ _ _
20F 1801-1 0= b 28502 ] To derive th_e radial st_ellar surface density we adopted the clus-
E i b) 1 ter center given by Dias et al. (2002, see Table 1), and we use:
A0 a) the corresponding DSS:2ed image of 40x 40/, andb) all
i 1 the stars from the 2MASS catalog inside a circle of radius 30
L NGC 1582, centered on the adopted cluster center. The computation is
10k % 1 done by performing star counts inside increasing concentric
L i rings 1 wide around the cluster center and then dividing by
—_— HD 276476 ] their respective surfaces. The density profiles obtained in the
\: i | two cases are very similar. For the sake of illustration, only the
g 0 = one derived from 2MASS data is shown in Fig. 3. By inspect-
;f‘ I il ing this plot we notice that the cluster appears as a weak over-
- 8 density up to~15 from the center, where the stellar density
0L ] reaches the field value. As anticipated, the cluster turns out to
L 1 be much larger than the area we covered with our CCD obser-
i 1 vations and we adopt 1&s the radius. This way, the obtained
L ] diameter has a value close to the previous qualitative sugges-
-20 — L — L tion by Lyng& (1987).
-20 -10 0 10 20

M, COSO[mas/yr] . . .
3.2. Proper motions and radial velocities
Fig.4. a) Vector point plot for the stars 20around the center

of NGC 1582 (data from HD Extension Charts and Tycho-2 catalogéjnportant information on the kinematics of the brightest stars

b) Radial velocities obtained from Echelle spectra. See captionsiBf and around NGC 1582 field can be derived from the

Figs. 6 and 8 for the meaning of the symbols. The crosses indicate shedy of proper motions and radial velocities. The former are

mean error values. available in the Tycho-2 catalog and in the HD Extension
Charts (Nesterov et al. 1995) whereas the latter were measured
for 10 stars (see Sect. 2.2).

Individual radial velocity values were obtained with the The Tycho-2 proper motions are based on the comparison
RVIDLINES task using up to 10 lines. Typical errors in the rabetween contemporary mean positions derived from the recent
dial velocity amount to 3.0 knTs. The resulting classification Tycho observations on-board Hipparcos and early-epoch po-
together with the radial velocity values are listed in Table 3. sitions observed many decades ago (see Hgg et al. 2000 anc

references therein). Due to the long time-baseline they have
rather high precision and therefore directly indicate the long-
3. NGC 1582 term mean tangential motions of the stars. We have collected

NGC 1582 £OCL 407= C0428+43) is commonly considered ProPer motion components for 53 stars in a field 2fbund
. ) : the center of NGC 1582. They are shown in the vector point
an open cluster with a diameter in the range df(Ibas et al.

2002) to 37 (Lyngé 1987). Our CCD observations only cover # Second generation Digitized Sky Survey,
the cluster central region (see Fig. 2). Therefore, in order ietp://www.eso.org/dss




Table 3. Some bright stars in the region of NGC 1582.

Notes:

G. Baume et al.: NGC 1582 and NGC 1663

2MASS ID. X @2000 \% B-V Eg_v J J-K Mo COS 6) SC Memb.
Tycho-2 ID. Y 2000 U-B Ey_B Us

HD/GSC ID. V-l Ev_i VR

- 1671.0 04:31:3.24 861 159% 0.26 — - 1.7+ 1.2 K7V nm
TYC 2892-803-1 —-636.3 43:45:55.0 140 0.19 —-6.1+ 1.2

HD 276387 1.94 0.33 414+ 1.0
J0431376434944 876.0 04:31:37.6 869 0.23 0.33 8.06 0.15 1.6 1.0 B8Vp nm
TYC 2892-510-1 —134.4  43:49:44.6 —046 0.24 -2.5+ 1.1

HD 28502 0.3¢ 0.56 -21.0+ 3.0
J0432225434316 -175.9 04:32:22.5 983 0.20r 0.33 871 -0.02 3.% 1.0 B6V nm
TYC 2892-1450-1 -957.8 43:43:16.7 —0c18 0.25 -4.3+ 1.0

HD 276481 0.38 0.46 -16.0+ 3.0
J0432173435049 -459 04:32:17.3 10.77 2.01 - 6.75 1.22 - M3-7 ¥im
TYC 2892-1209-1 14.1  43:50:49.2 2.52 - -

GSC 02892-01209 2.47 - —264 1.6
J0432433434847 —-654.1 04:32:43.3 10.80 0.33 0.35 10.02 0.17 #0564 AOV * m
TYC 2892-354-1 —241.6 43:48:47.7 0.32 0.34 -531.4

HD 276479 0.46 0.47 7.5 2.2

0432384433716 -545.4 04:32:38.1 1081 0.2 0.34 10.23 0.06 —2.& 1.4 B7V m
TYC 2892-1756-1 -1729.7 43:37:16.0 —0:12 0.25 -3.0+ 1.3

GSC 02892-01756 0.30 0.42 49+ 1.0
J0432269434845 —270.2 04:32:26.9 11.09 0.31 0.38 10.39 0.19 #B5 BO9Vp m
TYC 2892-1365-1 —249.8 43:48:45.5 0.10 0.30 -6.0.5

GSC 02892-01365 0.39 0.45 42 2.1
J0432205434906 -121.1 04:32:20.5 11.22 0.29 0.40 10.59 0.11 215 B8V nm
TYC 2892-1195-1 —-206.0 43:49:06.5 0.06 0.40 a.81.4

GSC 02892-01195 0.35 0.45 -37403.0

0431308435319 8306 04:31:39.8 1135 0.3% 047 1076 021 -3.6 16 B8V* pm
TYC 2892-1801-1 328.0 43:53:19.4 0H5 0.35 -0.1+ 1.6

GSC 02892-01801 0.49 0.59 —-25.0+ 10.0
0431025434321 1684.0 04:31:025 1143 034 0.32 10.89 0.13 -2.2 1.8 A2V nm
TYC 2892-1171-1 —-967.2 43:43:21.2 028 0.23 -1.8+ 1.8

— 0.4% 0.39 -21.0+ 5.0
J0432023435228 306.1 04:32:.02.3 11.53 0.41 0.35 10.71 0.22 +12.0 - pm
TYC 2892-225-1 223.0 43:52:28.1 0.36 0.26 -1521.9

- 0.49 — —

J0432288435210  -309.4 04:32:28.8 11.93  0.71 - 1062 044 - - nm
- 190.4  43:52:10.2 0.31 - -

- 0.80 - -

J0432183435149 —-66.2 04:32:18.3 12.00 0.45 0.35 11.11 0.22 <589 - pm
TYC 2892-1159-1 143.8  43:51:49.6 0.35 0.26 01.8

- 0.51 - -

531

— Letters T, H and C indicate data obtained from Tycho-2, Hipparcos catalog or computed according to the spectral classification (see text)
respectively.

Proper motion and radial velocity values are expressed ifymasd km s* respectively.

Spectral classificatior5C was obtained from Asiago observations. Asterisks indicate probable binary stars.

— Membership (Memb.) is assigned as described in Sect. 3.4.

diagram in Fig. 4a. The points distribution is characterized t8/3. Photometric diagrams
a global spread-10 magyr with a noticeable concentration,

which seems to indicate a possible physical relation amoffle color-color diagrams (CCDs) and the color-magnitude di-

these stars. agrams (CMDs) are shown in Figs. 6-8. The first two figures
Spectra obtained with the Echelle spectrograph allow usitelude all the stars measured in the direction of NGC 1582 and

get radial velocity, as described in Sect. 2.2. The obtained valso several bright stars with available spectral classification

ues are shown in Fig. 4b, and range fred0 to+40 kms™. and Hipparcos (ESA 1997) or Tycho-2 magnitudes withih 20
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Fig. 5. Spectra of a sample of bright stars in the field of NGC 1582. A few interesting lines are indicated. See Table 3 for details.
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from the cluster center and not covered by our photometlike a small group of stars brighter thah~ 14 above the mean
Tycho-2 magnitudes are converted to the Johnson system ustaglar background.
the relations given by Bessell (2000) and approximalted B)
and { — 1) colors are obtained according to the spectr
types (when they are available) together with Schmidt-Kal
(1982) and Cousins (1978a,b) calibrations. Figure 8 presews derive cluster membership by comparing the distribution
the CMDs from 2MASS catalog for stars placed inside the clusf the stars in the dierent photometric diagrams (e.g. Baume
ter radius R < 15, see Sect. 3.1) and for star placed in a ringt al. 1999; Ortolani et al. 2002; Carraro 2002b). But we also
around the cluster (26< R < 25, see Fig. 3) that is adopted asake into account their location in the finding chart (Fig. 2),
a comparison field. Radii are selected in such a way that baththe vector point diagram and the measured radial velocities
diagrams in Fig. 8 cover equal sky areas. (Fig. 4). At first, we use only Figs. 6 and 7 and we notice that

If we inspect Fig. 6a and compare the star positions withere are five bright blue stars (#2, 3, 4, 5 and 7) that fit pretty
Schmidt-Kaler's (1982) Zero Age Main Sequence (ZAMS)yell the empirical ZAMS shifted b¥g_v = 0.35 (dashed line).
using diferent reddening values, there seem to be two pophese stars also are well placed in the vector point diagram, al-
ulations: one having a lower excess (dashed curve) maitiyugh three of them, stars #4, 5 and 7, slightly depart from
defined by the brightest stars, and another one with a muble central concentration in this diagram. Additionally, star #4
larger reddening. We claim that the former define the opéas a radial velocity value veryftirent from that of stars #2
cluster NGC 1582, whereas the latter population is identifiethd 3. Therefore, stars #2 and 3 are adopted as cluster mem-
as the Galactic disk component, made of stars placed at #iérs (n), stars #5 and 7 as probable members)( and star #4
ferent distances and with afférent amounts of absorption.is considered to not belong to the clustey.
To guide the eye we have placed another ZAMS reddened by Using stars #2, 3, 5 and 7, we compute colour excess val-
Eg-v = 1.2 (dotted curve). A similar conclusion can be dedes for each of them applying the relatioBs_g/Eg_yv =
duced from Figs. 7 and 8, where we see that most of the sta/& + 0.05 Egy and U — B)g = 369 (B - V)o ac-
observed are just Galactic disk field stars and NGC 1582 loaiarding to Vdzquez & Feinstein (1991); this yields a mean

%J.r4. Members selection
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Fig. 6. Color-color diagrams (CCDs) of stars in the region of NGC 1582J — Bvs. B—V diagram. The symbols have the following meaning:

big circles are adopted member starg, triangles are probable member stgpe), empty squares are non-member starg)(and small open

circles are stars without any membership assignment. Black symbols indicate stars with CCD measurements whereas grey ones are for stars
with data from the Tycho-2 catalog. The solid line is Schmidt-Kaler's (1982) ZAMS, whereas the dashed and dotted lines are the same ZAMS,
but shifted byEg_y = 0.35 and 12, respectively. The dashed arrow indicates the normal reddeningma@h- V vs.V — | diagram. Symbols

as in Fig. 5a. The solid lines represent the intrinsic positions for stars of luminosity classes V and Il (Cousins 1978a,b). The dashed line gives
the normal reddening patRRE 3.1).
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Fig. 7. CMDs for all the stars covered in the field of NGC 1582. Symbols as in Fig. 5a. The solid line is the Schmidt-Kaler (1982) empirical
MS fitted to the apparent distance modulus My = 114 (V — My = Vo — My + 3.1Eg v, see Sect. 3.4).
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Koornneef (1983) calibrations fitted to the apparent distance moduiusl; = 106 (J - M; = Vo — My + (3.1 - 2.3)Eg_y, See Sect. 3.4).

value Eg_y = 0.35+ 0.03 (s.d.), here adopted as the clusfable 4. J magnitude distributions from stars with— K < 0.2
ter color excess. Beside, following the reddened ZAMS paithFig. 8.
onto CCDs and CMDs, we select four additional stars and

adopt them as probable cluster members)( AJ 89 9-10 10-11 11-12 12-13
Star #2 is of spectral type AO V, as derived from its spec- Cluster 2 3 16 20 22
trum and from its position in the CCD. However by comparing Comparison field 1 1 4 7 6

its position in the CMDs with respect to other members, we
notice that it appears over-luminous by® mag. This can be

explained by assuming it is a binary system. Of course, W§rerent with a probability higher than 95%. Therefore, al-
is only a suggestion, which can be confirmed for instance By, ,gh we are aware that we are dealing with small numbers
looking for radial velocity variations in other-epoch spectray siars and that a statistical analysis is therefore only indica-
Therefore we keep it on the adopted members list. On the otheE 1he diterence between both distributions turns out to be
hand, star #6 is well placed on the CCDs (see Fig. 6) as a F-typgiceable and therefore we are inclined to consider the group
star, but its position in the CMDs (_see Fig. 7) contradicts this siars mentioned above as cluster membeysAn exception
hypothesis and it is therefore considered a non-menmmgt (5,6 stars TYC 2892-1306-1, TYC 2892-1503-1 and TYC 2892-
At this point, we are ready to use Fig. 8 as well. In this figt801-1. The first two have high errors in th&ir V measure-
ure we superimpose on the data an empirical Main Sequengents and are situated leftward of the MS in Fig. 7b, and the
(MS) obtained by the combination of the Schmidt-Kaler (1982hird has a radial velocity value with a huge error and is far
and Koornneef (1983) calibrations shifted according to the rfisom the adopted values for cluster members (see Fig. 4b and
lation among colors obtained from the van de Hulst extinctiok@ble 3). We cannot exclude that this might be due to a bi-
curve #15 (Johnson 1968). By closely inspecting this figureary efect. Thus we consider these three particular stars as
we notice that there are some stars not covered by our gumy probable memberg(r). On the other hand, the photomet-
vey, but within the cluster radius, which are properly locatgit diagrams also reveal that some stars with available spectral
both in the CMD (Fig. 8a) and in the proper motion diagramlassification and Tycho-2 data do belong to the field stellar
of Fig. 4a (grey symbols in those figures), and one of thepopulation; they are therefore taken as non-memivens (
(TYC 2892-1756-1) also has a radial velocity value compati- Star #1 (GSC 02892-01209) deserves special attention. It
ble with those of adopted member stars #2 and 3 (see Fig. 4b)the brightest and one of the reddest stars in our sample.
This group of stars has a counterpart in the corresponding cddmfortunately, we were not able to find out either its distance or
parison field (Fig. 8b). We compute then tledistributions its proper motion components. This star might in principle be a
for stars withd — K < 0.2 (see Table 4) in each diagram andiant cluster member. However, from its spectrum we obtained
we compare them by using @ test. We find that they are a radial velocity value that disagrees with the adopted one for



G. Baume et al.: NGC 1582 and NGC 1663 535

-5kv‘vvvv‘vvvv‘vvvv‘vvvv FrTT HH\HH\.HH\H.HHM /'\.Hnwww.:\‘\\\\\\\\\

F ] 1200 . . .

r ] C '. R H " . °" . .. ,_‘.:
4 NGC 1582 A Fo, ST _ .

i Vo- M, =103 1 3 R .
3 o 7 800 L o e /\ *-Galaxy 3, .'.

E 4 /é g * & .". * .' 0/ . .
2 - o L. * LI L o . .

F v 8.5 /// : 400 - . . . E
1F G NN - Y ach® | -

C + ~~ \\\f/// ] v 2 Galaxyl ). -4
of S N olE . N e CLL R AN

C T - 7 Foes s " @ Galaxy2. ° e 0

r ﬂ A ] [ e . )
1 O \\\\\ - ; . .

] \\ ] -400 |2 ) O
2 - \ ] X ;

F A ] . . Y
3F A . -800 % 3 ST ]

C \ ] F oo IR . ]

i \ : 2 X * b
4r \ : oL INGC1663

r \ ] -1200 & : . P I T R
5k1111111111111\111l1111 R Ll INELE SN AN NN NS F TR

05 0.0 05 1.0 15 -1200 -800 -400 0 400 800 1200
(B-V)y X

Fig. 10.Finding chart of the NGC 1663 region (2020 andJ filter).

Fig. 9. My vs. (B—V), diagram of the members and probable membe S T .
in the region of NGC 1582. Symbols as in Fig. 6a. Dashed curves ﬁﬁ?ee black solid circle, Bradius, indicates the adopted angular size for

. ; . | r .4.1 and Fig. 10). As in Fig. 2, gr re indi-
the isochrones from Girardi et al. (2000). The reported numbers glvéa cluster (see Sect and 9 0). Asin Fig. 2, grey square indi
the log Gge) cates the area covered from Asiago, and adopted members and proba-

9 ' ble members are enclosed in small circles and triangles, respectively.
For a coordinate reference, the cent&r£ 0; Y = 0) corresponds

to the cluster coordinates (see Table 1), and e&eW unit is 0'465.
adopted cluster members (see Fig. 4b). Also, it is classified d5@{d galaxies positions are indicated as grey circles.
M-type star and its parameters (reddening and distanéey di _ S
from those of the cluster, ruling out the possibility thatitis a 6 F I
member star. NGC 1663,
In conclusion, after the above detailed analysis of the >t

brightest stars in the NGC 1582 region, we concludeiltthe £ 4 o E
brightest ones are merely field stars, a@ijdwe only con- & | Comparison
sider the stars classified asand pm as the main members ¢ 3¢ Cluster Field ]

of the open cluster NGC 1582. They are indicated in Fig. % , [
and demonstrate that we are dealing with a sparse, poor and -
severely field-star-contaminated open cluster. 1F

3.5. Hints for distance and age

R [arcmin.]

In Fig. 9 we plot the reddening-correctdd, vs. B — V)o

diagram for the cluster members and probable cluster mel;ig. 11.Stellar densities in the region of NGC 1663 as a function of the
9 . . P radius from DSS-2 image. The dotted lines indicate the adopted limits
bers adopting a distance modulus\4f — My = 103+ 0.2

. : - - _for the cluster and for the comparison field related with Fig. 14b.
(error from inspection). Last value fits very nicely the empir-

ical Schmidt-Kaler (1982) ZAMS. We also apply the spec-
troscopic parallax method to three classified stars, obtainiAgsimilar result is obtained by the isochrone fitting method
Vo — My = 9.9+ 0.2. These values are in quite good agreshown in Fig. 9.
ment and imply that the few stars identified as NGC 1582 are
located 110@ 100 pc away from the Sun in the outer edge o
the Orion arm. A{ NGC 1663

From the obtained spectral classification (see Table I8/5C 1663 EOCL 461 = C0445+130) is located quite high
and from the location of adopted cluster members stars dhove the galactic plane for an open cluster (see Table 1) and
Fig. 5a along the shifted ZAMS (dashed curve), we infer thdbes not emerge much from the general Galactic field toward
the spectral types range from B7 to F2. If the stars haviriig direction. According to Lynga (1987) it has a diameter of 12
B7 spectral type are still on the main sequence, we derive amd therefore our observations cover most of the cluster region
age of about 300 Myr for NGC 1582 (Girardi et al. 2000)see Fig. 10). Unfortunately, proper motions are available only
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Table 5. Some bright stars in the field of NGC 1663.

# 2MASS ID. X @2000 \% B-V J J-K e COSE) Memb.
TyChO-Z ID. Y 2000 U-B M
HD/GSC ID. A\ Parallax

1 J044910%130612 426.5 04:49:10.7 10.48 1.20 8.09 0.71 18.1.5 nm
TYC 691-633-1 -292.5 13:06:12.1 0.98 —-12:41.5
HD 287125 1.43 108.4- 46.3

— J0448489131432 1115.0 04:48:48.9 1047 0.49 9.14 0.38 22.2+ 1.4 -
TYC 695-519-1 780.6 13:14:32.2 - —-36:81.4

— J0449174130349 213.6 04:49:17.4 1068 1.63r 7.96 0.92 6.6+ 2.3 -
TYC 691-133-1 -597.8 13:03:49.6 — -2452.3

2 J0449109130819 419.0 04:49:10.9 11.69 1.43 8.98 0.83 8.8.1 nm
TYC 695-27-1 -17.6  13:08:19.9 1.46 -1443.1
GSC 00695-00027 1.62 -

5 J0449308131030 -205.2 04:49:30.8 13.13 1.07 11.06 0.65 - pm
- 266.9 13:10:30.7 0.53 -
- 1.24 —

6 J0449269130932 -81.3 04:49:26.9 13.19 1.21 10.88 0.69 - pm
- 140.3  13:09:32.1 0.85 -
- 1.36 -

7 J044922%130752 47.4 04:49:22.7 13.25 0.66 11.79 0.39 - m
- —-745 13:07:52.2 0.12 -
_ 0.88 -

11  J044916%130835 235.7 04:49:16.7 1391 0.70 12.44 0.40 - m
— 17.1 13:08:35.4 0.17 -
- 0.91 -
-0 15 - pm

16 J0449320130837 —242.9 04:49:32.0 14.73 0.94 13.01 0.46 - pm
- 24.1 13:08:37.6 0.50 -
- 1.04 —

18 J0449144130959 308.6 04:49:14.4 1491 0.91 13.07 0.52 - pm
— 197.7 13:09:59.5 0.35 -
- 1.11 -

Notes:

- Letters T indicate data obtained from Tycho-2 catalog.

- Proper motion and parallax values are expressed ifiymasd mas respectively.

for four stars in the region 1@round NGC 1663 (see Table 5)pver-density of stars is about 6adius (see Fig. 10). In con-
so we must rely mostly on photometric data to derive clustelusion, it is hard to decide upon the real nature of this cluster,
although, broadly speaking, the over-density we found seems

members and cluster fundamental parameters.

4.1. Stellar counts

concentric rings around the cluster center, but this time, sin&ez

to suggest that we are looking at an aggregate of the kind sug-
gested by Bica et al. (2001), namely a POCR. The lack of an
unambiguous cluster center, and the loose distribution of the

NGC 1663 appears as a loose aggregate of a few relativefightest stars across the field support this suggestion.
bright stars. As for NGC 1582, we perform stellar counts in

the cluster does not appear much extended, we only use the
DSS-2 red data. The stellar density profile is shown in Fig. 1\Ve follow the same method applied above for NGC 1582 to
One can readily see the lack of any clear trend, and thereforderive preliminary individual reddening and membership of the
is a dificult task to define the cluster radius. Anyway, if weluster. Photometric diagrams are shown in Figs. 12—14, where
inspect the DSS-2 image, the region where is located thkkthe observed stars are presented in the first two, whereas the

. Photometric diagrams and member selection
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b) B—V vs.V — | diagram. Symbols as in Fig. 12a. The solid lines are the intrinsic positions for stars of luminosity classes V and Il (Cousins
1978a,b), while the dashed one provides the normal reddeningRat!3.1).
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Fig. 13.Color-magnitude diagrams (CMDs) for all the stars covered in the field of NGC 1663. Symbols as in Fig. 12a. The solid line and dashed
curves are the Schmidt-Kaler (1982) empirical ZAMS and isochrones from Girardi et al. (2002) respectively. They were fitted to the apparent
distance modulu¥ — My = 9.8 (V — My = Vo — My + 3.1Eg_y, see Sect. 4.2). The numbers indicate kgy.

last one is obtained from 2MASS data. Let us fix our attentiarase a reddening solution cannot be found, since all the stars
in Fig. 12a: here all the stars seem to crowd along an empiritialwell beyond the location of A5 spectral type stars (Ortolani
ZAMS shifted byEg_y = 0.20. It is however clear that in thiset al. 2002). The low color excess and the small dispersion in
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Fig. 14. CMDs from the 2MASS catalog. Symbols as in Fig. 1@aStars placed inside the cluster at®aStars placed in a ring around the
cluster (see Fig. 10).

reddening are not unexpected, due to the position of the clusteB. Hints for NGC 1663 distance and age

high above the Galactic plane and toward the anti-center direc-

tion. The CMDs are not easy to interpret, since most of the st4¥s discussed in the previous section, Fig. 13 allows us to de-
are just Galactic disk field stars, as is readily seen by insped¢e a rough estimate of the distance and the age of NGC 1663.
ing both panels in Fig. 14. From this figure it is evident thathese diagrams yield a cluster distance of about 700/pe-(

NGC 1663 emerges as an over-density of a dozen stars brigher = 9.2+ 0.2) and an age of about 2000 Myr (lca) =
thanV ~ 16-17 above the mean stellar background. 9.4). We also tried other combinations of distance moduli and
. - o ._color excesses over the CMDs, in order to check whether
In conclusion, only preliminary membership information .

. . the reddest stars could be cluster members, but the obtained
can be derived from the CMDs of Figs. 13 and 14. We there- . . . .

: S . - solutions did not agree at all with the corresponding CCDs
fore try to fit the distribution of the stars with both the empircc - 15
ical Schmidt-Kaler (1982) ZAMS and with several isochrones g- e o )
from Girardi et al. (2000) by conservatively assuming that the !N conclusion, if NGC 1663 really is a star cluster, we may
metal content is solar. A possible relationship might exist b€ facing a dissolving aggregate of the kind proposed by Bica
tween some MS stars and the brightest star (star #1). Thi€i&l- (2001).
the star HD 287125 with spectral type G5 and it could be a
giant cluster member, but its parallax value (see Table 5) defi-
nitely rules out this possibility, and we are left with a nearby _. .
. Field galaxies

foreground star. The shape of the upper part of the CMD$

seems to suggest that the turfi-point (TO) is located at gjnce NGC 1663 is located well above the Galactic plane, it
aboutV = 132,B -V = 0.6, and that the stars rightwards ofg ot very improbable that we should observe field galaxies
the TO are sub-giant stars. On this basis we will consider tWQyarq its direction. In our case three of them are clearly de-
stars as cluster members)( four more as probable ongsn)  teciable and we notice that they were not catalogued so far,
and a few bright ones were identified as non-memb@m.(  gycept for entries in the 2MASS catalog as point sources.

Figure 13 shows the CMDs corresponding to the clust&éherefore, we compute their integrated photometric parame-
area, and to a ring around it adopted as a comparison field (s by performing aperture photometry. We use the PHOT task
Fig. 11). Asin Fig. 8 for NGC 1582, radii were selected in suddt increasing radius until the resulting magnitudes converged.
a way that both diagrams in Fig. 14 represent equal sky are@srr results are presented in the photometric diagrams and in
By comparing both diagrams we can see a notable over-den3iple 6 together with an estimate of their angular sizes and a
of bright stars in the cluster region, which would favor the idegareliminary morphological classification that — by the way —
that NGC 1663 is a physical cluster. agrees quite well with the observed colors.
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Table 6. Galaxies observed in the field of NGC 1663.

Name 2000 Mor pholayy \% B-V J
2MASS ID 02000 Dxd U-B H
V-1 K
Galaxy 1 04:49:25.7 E3 16.45 150 14.52
J044925%#1308 13:08:25.0 18’ x 133" 1.08 13.76
1.75 13.49
Galaxy 2 04:49:29.9 SO 17.38 0.98 16.33
J04492991308 13:08:15.4 23" x9.4” 0.92 15.85
1.56 14.57
Galaxy 3 04:49:09.5 EO 16.67 155 14.82
J04490951313 13:13:03.0 18" x13%” 1.09 13.99
1.81 13.54
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