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Abstract. — New spectroscopic and photometric observations are presented for a sample of faint stars which extends the
colour-magnitude diagram of the open cluster NGC 3114 down to V = 16 mag. The distance to the cluster is estimated
as 940 + 60 pc. The spectroscopic observations indicate the presence of six Call emitters in a sample of 55 stars. Radial
velocity measurements and spectral classification have been carried out for all the 55 stars. Both spectroscopic and photo-
metric observations indicate the presence of a large number of field stars in the direction of the cluster. Isochrones fitted to
the colour-magnitude diagram as well as the position of the red giant concentration indicate that the age of the cluster is

~ 12 x 10 yr.
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1. Introduction.

The southern Galactic open cluster NGC 3114 (C1001-598;
1 = 283°34, b = 3°83) is located in a fairly rich Milky way
field in Carina and has been classified as Trumpler class II13r
(Lyngg, 1987). Although the cluster is rich, its members are
difficult to study because of the heavy contamination from
field stars. Photometric observations have been made for
stars brighter than V ~ 12.5 by Lynga (1962), Jankowitz
and McCosh (1963, hereafter JM), Schmidt (1982) and
more recently by Schneider and Weiss (1988). The presence
of a large number of background B stars in the field, fainter

than B = 11.2 mag, has been demonstrated by Lyng§
(1962) on the basis of the evolutionary deviation curve of
the cluster. Using Stromgren photometry of bright B- and
A-type cluster members, Schneider and Weiss (1988) found
E(B — V) = 0.03 mag for the cluster reddening which is
in good agreement with the value of 0.04 mag found ear-
lier by Lyng§ (1962) and Schmidt (1982) but is smaller than
the value 0.09 mag given by JM. Other cluster parameters
taken from the catalogue of Lyngfi (1987) are a distance
D = 900pc, anage 7 = 10 yr and a mean metallicity of
[Fe/H] =0.01. Spectroscopic studies (Frye et al., 1970; Le-
vato and Malaroda, 1975; Harris, 1976; Henize, 1976) of
stars brighter than V' ~ 12 mag indicate the presence of
a significant number of peculiar stars in the cluster. Based
on the radial velocity measurements of 169 stars, Amieux

and Burnage (1981) indicate that the cluster has a mean ra-
dial velocity of 2.5 km s~'and an angular diameter of more
than 52 arcmin. Astrometric positions with an accuracy of
0.1 arcsec for 260 stars in the cluster field have been given
by Andersen and Reiz (1983, hereafter AR).

In this paper we describe new spectroscopic observa-
tions of a sample of faint (V' ~ 14 mag) stars in the field of
NGC3114 obtained using a fibre-coupled multi-object spec-
trograph. We also present new BV CCD photometry which
extends the colour-magnitude diagram (CMD) of the clus-
ter to V = 16 mag and enables a more accurate estimate of
the cluster distance to be made.

2. Observations.

The spectroscopic and photometric observations were
made independently and are described in the following sub-
sections.

2.1. SPECTROSCOPY.

The spectroscopic observations were obtained during com-
missioning runs of a new automatic fibre positioner (Aut-
ofib) at the 3.9 m Anglo-Australian Telescope (AAT) in
March 1987. Briefly, this device uses a robot positioner to
place rapidly up to 64 magnetically located fibre probes at
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the positions of target objects within a field of 40 arcmin
diameter. The output of the fibre bundle is then fed to a
conventional long-slit spectrograph. Full details of the in-
strument can be found in Parry and Gay (1986) and Parry
and Sharples (1988).

In order to test the positioning accuracy of Autofib, we
selected a sample of 55 stars in NGC 3114 with accurate
(0.1 arcsec) co-ordinates given by AR. The remaining fibres
were dedicated to monitor the sky background across the
field which was particularly bright due to the presence of
a nearly full Moon. During the observations, the telescope
was raster scanned around the nominal field centre in two
5 x 5 grid with spacing of 0.5 and 1.0 arcsec respectively.
Integration times at each grid position were 150 sec. By
analysing the distribution of count rates around the grids,
the positioning accuracy of each fibre probe could be de-
rived and was found to be ~ 0.3 arcsec. By summing the
data at all positions in the rasters, a mean spectrum for
each star was obtained which, although of somewhat poorer
quality than would be achieved during normal observations,
gave useful spectral information for stars in a region of the
CMD not previously studied in this cluster.

The fibres were fed to the RGO spectrograph in which
a 25 cm camera and a 1200 line grating blazed at 4000 A
were employed; the detector used was the Image Photon
Counting System (IPCS). The spectra cover the wavelength
range 3750-4650 A at a reciprocal dispersion of 33 A/mm
and a pixel size of 1 A. The 300 y (2.0 arcsec) fibres used
gave a spectral resolution of 2 A.

2.2. PHOTOMETRY.

Since the limiting magnitude for available photometric ob-
servations is V' ~ 13 mag, most of the stars studied spectro-
scopically do not have photometric measurements. In order
to derive their magnitudes, we have used a short (5 minute
exposure) prime focus photographic plate taken at the AAT
using ITaO emulsion and a GG385 filter. This plate was
scanned with a PDS microdensitometer using small rasters
of 25 x 25 arcsec? with a step size of 0.5 arcsec centered on
the position of each spectroscopic star. Two larger regions
of 5 x 4 arcmin® were also scanned at the same time for cal-
ibration purposes (see Sect. 3.1.2).

To calibrate the photographic magnitudes and deter-
mine the form of the CMD at fainter magnitudes, seven
regions centered around a subsample of the spectroscopic
stars (see Fig. 1) were imaged in the B and V photomet-
ric passbands using a CCD. The observations were made
between 22 - 28 June 1989 using a dye-coated GEC P8603
device (578 x 385 pixelz) at the /8 cassegrain focus of the
ANU 1.0 m telescope located at Siding Spring Observatory.
Each pixel on the CCD corresponds to 0.56 arcsec on the
sky. The read out noise for the system was about 7 elec-
trons per pixel. Exposures ranging from 1 to 90 seconds were
taken for programme stars; flat field exposures were made
using the twilight sky. As these observations were carried
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out during another main observing programme, further de-
tails of the instrument and observing procedure have been
described there (Sagar and Cannon, 1991).

3. Data reduction.

Details of the photometric and spectroscopic data reduc-
tions are given below.

3.1. PHOTOMETRIC REDUCTIONS.

The photometric reductions can be divided into two groups,
the CCD photometry and the photographic photometry.

3.1.1. CCD photometry.

Bias substraction and flat-field corrections to the CCD pho-
tometry were applied using the FIGARO data reduction
package on the Epping VAX 11/780 and . VAX 3500 com-
puters at the Anglo-Australian Observatory. The uniformity
of the flat-fields is better than a few percent in both filters.
Although the field is not exceptionally crowded, the magni-
tude estimates have been obtained using the DAOPHOT
profile-fitting software (Stetson, 1987) in order that the
CMD can be determined reliably to faint levels. In some fil-
ters we have more than one CCD frame of a region. In such
cases, the magnitudes were averaged and have been used in
the further discussions.

Zero-points for each region have been estimated from
E-region standards (Graham, 1982); these cover a range in
brightness (12.3 mag < V < 16.5 mag) as well as colour
(0.06 mag < (B — V) < 1.61 mag). In evaluating the zero-
points, we have simply taken into account the difference in
exposure times and used mean atmospheric extinction coef-
ficients. We have used the colour equations given by Sagar
and Cannon (1991), as the present observations were car-
ried out during the same period. The zero-points have an
uncertainty of ~ 0.04 mag in B and V. The internal errors
estimated from the scatter in the individual measures on dif-
ferent frames are listed in Table 1 as a function of V magni-
tude.

TABLE 1. Internal photometric errors of CCD observations as
a function of brightness; o is the standard deviation per obser-
vation in magnitudes.

Magnitude range oB ov
< 13.0 0.017 0.012
13.0 - 14.0 0.022 0.018
14.0 - 15.0 0.028 0.022
15.0 - 16.0 0.035 0.032
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The relative o and 6 positions in arcsec with respect to
1950 = 10"02™; 61959 = —60°00’ as well as V and (B — V)
magnitudes of the stars are listed in Table 2. The number
of observations in the V and B filters are denoted by N,

and N, respectively. Stars observed by Lynga (1962), IM
and AR have been prefixed with L, JM and AR in the last
column. The relative positions have been obtained by trans-
forming the X and Y pixel coordinates of the stars using
the astrometric positions given by AR to define a local ref-
erence frame on each CCD image.

As a check on the accuracy of our independently de-
termined zero points, we have compared the present pho-

tometry with photoelectric determinations by Lyng?x (1962)
and JM which agree well with each other (cf. Schneider and
Weiss, 1988). Although this comparison is possible only for
the six brighter stars, namely JM127, 154, 182, 196, 211 and
212 (cf. Mermilliod, 1986), the agreement is generally excel-
lent and confirms the estimate above for the precision of the
zero-points. The largest residuals are for stars JM127 and
212 (JAV| = 0.13 and 0.11 mag respectively), and in both
cases the CCD magnitudes, determined form the profile-
fitting technique, are fainter than the photoelectric ones.
Inspection of their images on the CCD frames reveals that
they have 3-4 faint stellar companions. The agreement be-
comes much better if the total light from the stars and their
companions is compared with the photoelectric measure-
ments. This indicates that the errors are more likely to lie
in the photoelectric observations which have been carried
out using an aperture which probably included the fainter
stellar companions.

3.1.2. Photographic photomeiry.

Photographic photometry of the spectroscopic stars was ob-
tained using an aperture magnitude routine to integrate the
density within a 15 arcsec aperture centered on each star. In
order to calibrate these values, we have also derived aper-
ture magnitudes for all stars in the range B=12-16 mag in
two of the CCD fields (R3 and R7) shown in Figure 1. Fig-
ure 2 shows the relation between these photographic mag-
nitudes and the CCD magnitudes from Table 2 for stars in
common; the calibration has been fitted by a second order
polynomial with rms residuals ~ 0.18 mag and there is no
indication of any systematic offset between the two fields.
This mean relation was therefore used to transform the pho-
tographic data for all the spectroscopic stars onto the CCD
system, with the results listed in Table 4. Comparisons of the
transformed data are shown in Table 3 and Figure 3 for the
12 spectroscopic stars with independent CCD photometry
and another 5 with photoelectric or photographic photom-
etry from JM.

3.2. SPECTROSCOPIC REDUCTIONS.

The spectra were extracted from the 2-dimensional IPCS
frames by fitting polynomials to the position of each fibre
spectrum, which is curved due to S-distortion in the mag-
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netically focussed image tube. The wavelength distortion
was then mapped using exposures of a hollow cathode CuAr
lamp and the data rebinned to a linear wavelength scale with
errors of < 0.3 A. Because of vignetting within the spec-
trograph and small angular misalignments at the entrance
apertures of the fibres, the transmission of the system varies
from fibre to fibre. Tests of the stability of the throughput,
however, indicate that this variation is very stable and can be
adequately corrected using an exposure of the twilight sky.
Sky subtraction was therefore performed using the mean
spectrum from the 9 dedicated sky fibres. A few representa-
tive spectra are shown in Figure 4. Details of the derivation
of line and continuum indices, spectral classification and ra-
dial velocity measurements from these spectra are given be-
low.

3.2.1. Radial velocity measurements.

Radial velocities for the programme stars were derived us-
ing a standard cross correlation technique (e.g. Tonry and
Davis, 1979). As no radial velocity templates were observed
during the commissioning runs, we have used representative
stars from the library of stellar spectra published by Jacoby
et al. (1984) which have a similar resolution and spectral cov-
erage. To ensure a good match to the range of spectra in
the programme stars (see Fig. 4) we have cross-correlated
eachstar with three templates: HD111525 (A7V), HD23511
(F4V) and HD33278 (G9V) and adopted the relative veloc-
ity given by the cross-correlation function with the highest
peak value. Relative velocities of the three templates could
be determined to an accuracy ~ 3 km st using programme
stars of intermediate spectral types. Finally the velocities
have been reduced to a heliocentric system by measuring
the wavelengths of the Hy, Hé and Call (A3933 A) lines in
a sample of 10 late-F stars in the cluster sample which had
good S/N (and in which these lines are particularly strong).
Effective wavelengths for these lines were taken from the
compilation of Shawl et al (1985). The uncertainty of the
absolute velocity zero point is estimated to be +30 km s
Heliocentric velocities and internal errors (excluding the
possible zero-point error) are given in Table 4.

3.2.2. Specrral classification and (B-V) colour

In order to derive B — V colours for the stars in spectro-
scopic sample, we have used a technique of spectral classifi-
cation based on the cross-correlation method. Each star was
first cross-correlated with all 161 of the stellar templates in
the Jacoby et al. (1984) atlas of spectral energy distributions,
after rebinning the latter to the same wavelength range and
resolution as the present data. The distribution of R-values
of the correlation function (the ratio of peak height to rms
noise - see Tonry and Davis, 1979) was then examined. The
best match (defined as that giving the highest R-value) for
luminosity class III to V stars was selected and the synthe-
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sised (dereddened) colours taken from Table 2 of Jacoby ez
al. (1984). None of our sample are expected to be luminosity
class I or II stars since an early-type supergiant with V' ~ 14
would have D > 150 kpc. Our adopted colours and spectral
types are listed in columns 3 and 4 of Table 4. Note that this
classification is essentially based on relative line strengths
since the continuum shape is removed by fitting a low-order
polynomial prior to the cross-correlation stage. At this res-
olution and S/N the subtle luminosity-sensitive lines are dif-
ficult to measure reliably and in many cases the difference
in R-values between templates of different luminosity-class
(but the same spectral type) is small and possibly affected
by noise in the spectra. We therefore caution that the lumi-
nosity class listed in Table 4 is reliable only for a few cases
(mostly of later spectral types) where differences in the peak
heights become significant. A comparison of the spectro-
scopically determined colours with those from CCD, pho-
toelectric and photographic photometry (cf Sect. 3.1.2.) is
given in Table 3 and plotted in Figure 3.

3.2.3. Line indices and continuur ratios.

In order to search for Call H and K emission line stars in the
cluster, we have used the line indices and continuum ratios
defined by Collier Cameron and Reid (1987) in their study
of chromospheric emission lines in open clusters:

3920 4000
(3912/3990) = > Fa/ > Fi
3905 3980

H= %FA/ (ZF,\+Z> Fy

3905 3980.

K= %FA/ (EFA+Z> Fx

3958 3905
Ca=H+K

3935 3970

ZFA+ZFA

_ 3931
HEK = 3975 3935 3970

EF,\—ZFA—ZF,\

3931

where F), is the photon flux in rest wavelength bin A. Line
indices and errors (calculated from photon statistics) are
listed in Table 5 for each of the programme stars and plot-
ted in Figure 5. The excellent correlation observed in these
Figures indicates that the indices are accurately measuring
line strengths and are not seriously affected by uncertainties
in sky-subtraction, wavelength calibration etc.

Collier Cameron and Reid (1987) note that the H K in-
dex is the most sensitive indicator of Call H and K emission
and we have therefore plotted this index against (B — V) in
Figure 6. For all except 6 of the programme stars (AR17, 78,
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95,121, 144 and 222) the value of H K index is < 0.1. Of the
remaining 49 stars, those with redder colours ((B — V) >
0.9 mag) have a slightly lower mean H K index (0.06+0.01)
than that for the blue stars (0.08 & 0.01). Collier Cameron
and Reid (1987) have shown that the presence of emission
lines in the Call H and K line cores comparable to those
exihibited by typical RS CVn binaries in the solar neigh-
bourhood, will increase the H K index by between 0.03 and
0.2. Given that the rms errors in our indices are typically
40.007, the value of the H K index for the 6 stars with
HK > 0O.l1lies > 30 above the mean locus. We have
therefore labelled them as Call emitters in Table 5. In the
next section, we show that all have been classified as main-
sequence stars with spectral types between A6 and F8. Their
status as cluster members is discussed in section 6.

4. Colour-magnitude diagram and field star contamination.

In Figure 7, we have plotted V, (B—V') CMD of all the stars
listed in Table 2. Most of them are fainter than V' ~ 12 mag
and hence, the cluster sequence towards the brighter part
of the CMD can not be seen. For this magnitude range, we
have plotted stars which have photoelectric BV data in the
catalogue of Mermilliod (1986). Those spectroscopic stars
which do not have either CCD or photoelectric measure-
ments have been plotted as filled circles in Figure 7 using
data from Table 4. In the magnitude range V = 9 — 13
mag, the cluster sequence formed by the photoelectric data
merges smoothly with that formed by the present CCD ob-
servations. This further strengthens the reliability of the
zero point estimates for the CCD data.

A well defined cluster main sequence is clearly visible
in the magnitude range V = 7 — 13 mag. A group of stars
located in a region of the CMD defined by 70 < V < 95
and 0.9 < (B — V) < 1.3 probably form the red giant tip of
the cluster sequence. A large amount of scatter is present in
those stars fainter than V' ~ 13.5 mag. This cannot be due
to random errors present in our observations (cf. Tab. 1),
and most likely results from the presence of a large num-
ber of background and foreground stars in the sample. The
presence of such stars in the brighter part of the CMD has

already been indicated by Lyng§ (1962). Clearly the lumi-
nosity function of the cluster does not rise steeply enough to
dominate the field star contribution at fainter magnitudes.

5. Distance to the cluster.

The distance to NGC 3114 has been estimated by fitting the
zero-age main-sequence (ZAMS) given by Schmidt-Kaler
(1982) to the data in Figure 7 over the magnitude range
V =11 — 14 mag. Brighter stars are likely to have been af-
fected by evolutionary changes (see Sect. 7) and fainter than
this limit, the cluster main-sequence is badly contaminated
by field stars. For this calculation, a value of E(B — V) =
0.04 mag, as indicated by recent observations (cf. Sect. 1),
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has been used for the reddening to the cluster. The best-fit
ZAMS, shown in Figure 7, corresponds to an apparent dis-
tance modulus, (m— M) = 10.0+£0.2 mag. Using the above
value of E(B — V') and a value of 3.15 for the ratio of total
to selective absorption, we derive a distance of 940 + 60 pc
to the cluster. This value is in excellent agreement with that

given in the catalogue of Lyngg (1987).

6. Membership of the spectroscopic stars.

In order to decide the cluster membership of stars observed
spectroscopically, we have used both photometric and spec-
troscopic data obtained in Sect. 3. A histogram of the ra-
dial velocity data is shown in Figure 8. There is no clear cut
separation of cluster members from field stars. This is be-
cause the mean heliocentric radial velocity of the cluster is

~ 2.5 km s™! (cf. Sect. 1) which is not too different from the
radial velocity expected for Galactic disk stars in this direc-
tion (Amieux and Burnage, 1981). However, the possibility
of cluster membership is small for the 18 stars with radial
velocity either < —20 km s~'or > 25 km s™'. Cluster mem-
bership of the remaining stars has been decided on the basis
of their distance modulus estimated from the spectral clas-
sification and the photometry given in Table 4. For this, we
have used the relation between M, and spectral class given
by Schmidt-Kaler (1982). Allowing for the effects of binarity
and errors in the photographic and spectroscopic measure-
ments, we have considered stars with (m — M,,) = 10.0+1.5
to be probable cluster members. Because of the difficulty of
determining luminosity classes from the spectroscopic data
alone (cf. Sect. 3.2.2) we have also applied the constraint
that probable cluster members must lie within +0.25 mag
of the ZAMS in Figure 7. With these criteria, only 13 stars
out the sample of 55 are likely to be cluster members (de-
noted by M in column 7 of Table 4). Clearly this analysis
indicates the presence of a large number of field stars in the
direction of the cluster and supports the conclusion of sec-
tion 4. A detailed investigation of the cluster membership
at faint magnitudes will, however, require the use of more
accurate methods such as proper motion studies.

Amongst the possible Call emitters discussed in sec-
tion 3.2.3, only 3 (AR17, 78 and 95) are probable cluster
members. However, this fraction is still somewhat higher
than that found by Collier Cameron and Reid (1987) in their
survey of the old (3—7 Gyr) open clusters NGC 2204, 2243,
2420, 2506 and Melotte 66.

7. Cluster age.

The age of NGC 3114 has been estimated by fitting theoret-
ical and empirical isochrones to the CMD and also by us-
ing the location of the red giant concentration in Figure 7.
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The revised Yale isochrones for Z = 0.01, Y = 0.20 and
7 = 150 and 350 Myr (Green et al., 1987) and empirical
isochrones for the Pleiades, NGC 2516, 2287 and 6475 age
groups given by Mermilliod (1981) have been fitted to the
CMD of the cluster in Figure 9a and 9b respectively. The
best-fit isochrone in both diagrams indicates that cluster is
~2 x 108 yrs old.

The mean absolute magnitude of the red giant concen-
tration is found to be at M, = —1.9 mag. Based on the
relation between M, and cluster age given by Mermilliod
(1981), this value of M, yields log 7 = 8.1 for the cluster
NGC 3114. Therefore, we conclude that age of the cluster
is1-2x 10 yrs, which is in good agreement with the value

of log 7 = 8.03 given in the catalogue of Lyng5 (1987).

8. Conclusions.

We have presented fibre spectroscopic and BV CCD pho-
tometric data for a sample of 55 and 358 stars respectively
in the region of the young open cluster NGC 3114. Radial
velocities, spectral classifications and spectral line indices
have been estimated for all the stars observed spectroscop-
ically. The H K index indicates the presence of Call H and
K line emission in six stars, of which 3 are probable clus-
ter members. A distance of 940 + 60 pc has been estimated
to the cluster by fitting thr ZAMS in the CMD. Both spec-
troscopic and photometric observations indicate the pres-
ence of a large number of faint (V' > 13.5 mag) field stars
in the direction of NGC 3114. Isochrone fits to the CMD
and the mean absolute magnitude of the red giant concen-
tration both indicate an age of 1 — 2 x 10 yIS.
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TABLE 2. Positions and magnitudes of stars with CCD photometry in NGC 3114.

991 ARAS. 7887 . 4750

Region 1 o .
Star Aa Ab A (B-V) N, N, Other Identifications Star Aa A \'Z (B-V) N, N, Other Identifications
(aresec) (arcsec) (mag) (mag) (arcsec) (arcsec) (mag) (mag)
1 -891.4 -604.6 13.89 045 1 1 21 -307.1 -2289 1679 115 1 1
2 -893.4 -660.9 1549 051 1 1 22 -324.7 -367.3 1413 027 1 1 AR144
3 -913.6 -661.3 1433 098 1 1 23 -349.1 -2381 1445 063 1 1
4 -924.7  -599.2 14.85 0.92 1 1 24  -367.6  -234.3 1581 0.50 1 1
5 -935.0 -535.4 15.78 105 1 1 25  -376.4 -247.8 1396 140 1 1
6  -9429  -671.1 15.25 1.22 1 1 26  -385.7  -222.1 1548  0.72 1 1
7 -997.0 -571.0 1490 115 1 1 27  -401.5 -361.9 158 059 1 1
8 -1004.7 -5745 15.89 080 1 1 28 -418.8 -384.8 1421 034 1 1
9 -1037.2 -701.2 1430 055 1 1 29 -4239 -231.4 1550 064 1 1
10 -1045.1 -690.6 15.37 0.48 1 1 30 -446.2 -346.3 14.10 1.05 1 1
11 -1073.6  -719.9 1291 054 1 1 31 -451.8 -300.3 1654 057 1 1 -
12 -1076.4 -628.6 14.43 1.06 1 1 32 -459.3 -366.9 15.53 0.67 1 1
13 -1089.8 -539.4 1548 0.70 1 1 33 -470.6 -371.9 13.57 1.18 1 1
14 -1121.2 -590.1 13.70 0.67 1 1 34 _485.2 -374.6 14.45 0.64 1 1
15 -1165.7 -704.4 1588 061 1 1 35 -488.8 -375.1 13.86 145 1 1
16 -1186.4 -718.6 1515 0.67 1 1 36  -490.9 -298.0 1503 132 1 1
17 -1201.9 -537.1 1540 136 1 1 37  -500.0 -328.2 1597 062 1 1
18 -1206.7 -5985 1352 044 1 1 AR9S 38  -507.3 -368.5 13.10 138 1 1
19 -1225.2 -632.6 1378 032 1 1 39 -510.0 -240.8 1567 115 1 1
20 -1227.1  -720.2 1523 166 1 1 40 -512.2 -278.1 1549 044 1 1
21 -1247.7  -602.8 1412 127 1 1 41 -515.7 -313.9 1473 057 1 1
22 -1252.6 -579.7 1542 058 1 1 42 -522.2 -3145 11.31 0.4 1 1 JM127,L23
23 -1256.2 -640.0 14.84 073 1 1 43 -530.3 -3784 1544 052 1 1
24 -1255.8  -584.9 1422 108 1 1 44  -542.9 -332.3 1568 048 1 1
25 -1257.1 -637.2 1425 054 1 1 45 5459  -368.9 14.15 038 1 1
26 -1258.9 -666.9 1411 053 1 1 46  -554.8 -324.9 1518 068 1 1
27 -1261.2 -601.1 1478 0.80 1 1 47 5711 -3955 1326 022 1 1
28 -1264.8 -522.5 14.75 099 1 1 48 -576.4 -349.0 1475 054 1 1
29 -1279.1 -661.2 13.34 0.65 1 1 49 -591.9  -300.2 1520 053 1 1
30 -1281.6 -672.7 1584 051 1 1 50 -593.7 -315.4 1429 055 1 1
31 -1293.8 -541.8 1541 048 1 1 51  -620.1 -246.8 1492 057 1 1
32 -12989 -710.1 1349 042 1 1 AR92 52  -632.6 -206.4 1574 116 1 1
33 -1317.1  -601.2 1572 057 1 1 53 -691.5 -263.9 1367 051 1 1 AR124
34 -1318.1 -592.4 1562 054 1 1 .
35 -1336.3 7125 1577 108 1 1 Region 3
36 -1340.8 -634.2 1421 072 1 1 1 520.4 1177.9 1340 164 4 4
37 -1348.2  -547.4 1552 134 1 1 2 467.8 12336 13.19 036 4 4 AR199
38 -1366.0 -593.0 14.65 082 1 1 3 467.2 1300.2 9.57 -0.11 4 4 JMI196,L15
39 -1403.7 -622.6 1581 044 1 1 4 4613 1249.3 1468 1237 4 4
40 -14048 -661.8 1588 040 1 1 5 459.2 11511 1499 164 4 3
41 -1408.1 -537.5 1455 114 1 1 6 446.8 11950 1546 126 4 4
42 -1409.9 -696.2 1466 119 1 1 7 4270 13152 1501 0.66 4 4
43 -1409.5 -630.0 1423 028 1 1 8 353.2 1188.6 14.49 132 4 4
44 -1409.9 -600.5 15.15 0.66 1 1 9 352.3 12507 1538 118 4 4
45 -14203  -673.8 1587 049 1 1 10 3468 12291 1351 058 4 4 AR1%4
46 -1471.3  -697.0 (1595 055 1 1 11 3348 13023 1439 123 4 4
47 -1482.8  -6246 1570 055 1 1 12 3201 11744 1574 061 4 3
48 -1499.5  -669.2 13.84 052 1 1 13 2908 13189 1563 062 4 4
49 -1501.2 -675.7 14.24 059. 1 1 14 288.3 1180.8 14.48 0.44 4 4
50 -1510.9  -543.7 1460 070 1 1 15 2748 13219 1549 046 4 4
. 16 267.8 1275.6 14.88 131 4 4
Region 2 17 2211 11602 11.63 005 4 4 JMI82,L25
18 209.2 12318 1584 062 4 4
IS -58.4  -302.2 1492 051 1 1 19 199.6  1287.1 1454 024 4 4
2 732 -333.1 1452 014 1 1 ARI160 20 168.9 11500 1543 071 4 3
3 -90.9  -289.1 1417 033 1 1 21 145.5 11979 1575 072 4 4
4 -96.8 -2034 1577 060 1 1 22 145.3 1164.6 1533 0.67 4 4
5 -130.3 -358.4 1407 101 1 1 23 129.0 11619 1529 089 4 4
6 -132.6 -280.3 1574 042 1 1 24 1211 12387 1410 121 4 4
7 -1335 -366.7 13.70 073 1 1 25 77.6 12017 1594 051 4 4
8 -157.5 -2239 1448 050 1 1 26 445 12321 1408 049 4 4 ARI69
9 -181.7 -2339 1511 118 1 1 27 39.3 12883 13.06 118 4 4 ARI167
10 -188.9 -398.8 15.96 0.88 1 1 28 38.7 1142.6 14.07 0.63 4 3
11 -194.2 -234.9 14.97 1.81 1 1 29 38.4 1144.3 14.73 0.51 4 3
12 -197.6 -321.2 15.56 0.60 1 1 30 25.2 1181.2 14.63 0.38 4 4
13 -199.6 -282.7 14.48 1.44 1 1 31 14.5 1235.5 14.66 0.55 4 4
14 -233.3 -230.3 15.55 1.28 1 1 32 5.3 1317.3  11.30 0.94 4 4
15 -245.8 -280.9 11.84 0.09 1 1 JMi154 33 -3.1 1169.1 14.49 0.55 4 4
16 -264.7 -255.2 15.96 0.71 1 1 34 4.6 1123.3 15.66 1.27 4 2
17 -257.9 -283.9 14.35 0.51 1 1 35 -13.6 1325.0 15.99 0.77 4 2
18 -272.3 -270.7 12.04 012 1 1
19 -277.3 -220.8 1203 140 1 1
20 -307.7 -3405 1551 049 1 1
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£ TABLE 2. (continued)
o
<
gl Star Aa )Y} A (B-V) N, Np Other Identifications Star Aa Y] v (B-V) N, N Other Identifications
: (arcsec) (arcsec) (mag) (mag) (arcsec) (arcsec) (mag) (mag)
(=
5: 36 -30.3 12660 1570 0.63 4 4
- 37  -334 12483 1332 039 4 4 ARI162 15 7679 -1364 1376 172 1 1
Region 4 16 7642 -127.0 1343 182 1 1
1 5918 3208 1522 039 1 1 17 7506 2018 1467 14411
2 5912 -390.8 1319 o011 1 1 18 7450 -103.6 1201 026 1 1
3 5855 -476.3 1550 057 1 1 19 7340 -2368 1304 161 1 1
4 5786 -398.0 1490 160 1 1 20 6880 -121.2 1569 084 1 1
5 5711 -512.8 11.31 005 1 1 21 6435 -239.2 1449 049 1 1 AR214
6  558.6 -504.4 1486 140 1 1 22 6429 -2683 13.18 027 1 1 AR212
7 5394 -503.1 13.24 096 1 1 23 6417 -2167 1490 106 1 1
8 5349 -3644 1590 062 1 1 24 6376 -1204 1578 083 1 1
9 5030 -466.6 1535 053 1 1 25 6197 -2085 1509 091 1 1 _
10 4897 -321.2 1323 027 1 1 26  613.4 -2534 1434 109 1 1 AR208
11 4800 -325.0 1489 052 1 1 27 6120 -141.6 1445 063 1 1
12 4494  -3225 1377 103 1 1 28 583.4  -184.3 1447 064 1 1
13 447.1  -398.7 1515 156 1 1 20 5829 -1469 1696 074 1 1
14 4255  -366.5 14.97 044 1 1 30 558.6  -271.7 1553 062 1 1
15 4241 -3253 11.04 140 1 1 31  550.6 -139.7 1598 050 1 1
16 401.1  -408.2 1252 020 1 1 32 523.6 -2144 1428 182 1 1
17 3936 -455.2 1417 108 1 1 AR197 33 521.7 -183.5 1363 046 1 1
18 377.3 -399.7 1463 053 1 1 34 510.2 -271.8 15.90 082 1 1
19 3124 -405.0 1464 142 1 1 35  505.8 -2043 1543 070 1 1
20 309.5 -427.2 1572 105 1 1 36 4878 -113.6 13.98 143 1 1
21 307.1 -330.2 1505 0.81 1 1 37 4744  -2450 1582 069 1 1
22 3043 -3275 1557 101 1 1 38 461.8  -306.7 1395 08 1 1
23 303.6 -319.5 1491 136 1 1 39 450.9  -304.6 1496 061 1 1
24 2829 -319.8 1400 014 1 1 40 4480 -2263 1582 074 1 1
25 2795 -453.3 1459 019 1 1 AR191 41 4446 1709 1403 074 1 1
26 2743  -336.9 16.00 059 1 1 42 4433 -297.7 1476 065 1 1
27 2668 -371.0 1425 148 1 1 43 4356 -1426 1530 072 1 1
28 2343 4888 1531 114 1 1 44 4339 -207.5 1468 136 1 1
29 2195 -382.0 1414 123 1 1 45 4279 -2323 1507 047 1 1
30 217.3  -515.1 14.90 056 1 1 46 4137 -138.2 1441 115 1 1
31 2118 4664 1442 107 1 1 ARI85 47 4068 -273.2 1350 043 1 1
32 198.1 -4384 1536 045 1 1 48 3790 -2655 1296 121 1 1
33 1920 -503.8 1591 065 1 1 49 3792 -1157 1322 046 1 1
3¢ 1733 4873 1564 064 1 1 50  370.8 -192.4 1597 083 1 1
35 1723  -4655 1575 1.06 1 1 51 3632 -2605 1525 032 1 1
3  171.3  -408.0 1344 030 1 1 ARIs2 52 3628 -301.9 1536 133 1 1
37 1688 -524.0 1545 050 1 1 53  340.2 -238.2 1594 054 1 1
38 156.3  -367.7 1579 0.67 1 1 54 2872 -151.6 1463 145 1 1
39 155.4  -461.4 1488 092 1 1 Region 6
40 1464  -3944 1425 061 1 1 1 12488 -393.1 1453 053 1 1
41 139.8  -355.7 10.50 -0.01 1 1 2 12302 -468.9 1397 081 1 1
42 1242 -506.5 1531 053 1 1 3 12067 -331.0 1476 057 1 1
43 1245  -3327 1085 006 1 1 4 11972 -3504 1600 054 1 1
44 90.9 _516.6 15.36 0.65 1 1 5 1195.4 -491.0 15.79 0.49 1 1
45 758  -377.9 1537 057 1 1 6 11909 -453.3 1558 109 1 1
46 711 -3805 15.79 060 1 1 7 11730 -385.0 1462 111 1 1
47 655 -376.3 15.76 065 1 1 8 1167.8 -505.0 1436 101 1 1
48 559 -339.1 1200 019 1 1 9 11476 -380.0 1241 100 1 1
49 35.0 -5245 15.80 056 1 1 10 11437 -517.4 1216 121 1 1 AR235
50 33.9  -467.0 13.92 145 1 1 11 11344 -3769 1513 103 1 1
12 11257 -501.1 1586 111 1 1
o 335 02T 1495 ?'30 ro1 13 11176  -337.4 1542 132 1 1
Region § 14 11036 -4341 1480 156 1 1
1 906.0  -259.5 15.66 069 1 1 15  1102.0 -434.8 1327 082 1 1
2 9014 -1909 1593 029 1 1 16 10625 -447.2 1176 057 1 1
3 8%3 2549 1575 033 1 1 17 1051.0 -344.9 1515 049 1 1
4 8899 2164 14456 044 1 1 18 1049.6 -3884 1588 038 1 1
5 8516 -2531 1407 126 1 1 19 1036.2 -458.6 1582 057 1 1
6 84l -1824 1379 029 1 1 20 10329 -5155 1356 048 1 1 AR233
T 8386 -2099 1498 118 1 1 21 10028 -401.0 1575 049 1 1
§ 874 -1438 148 053 1 1 22 0930 -4347 1514 054 1 1
9 8240 -187.1 1469 021 1 1 23 9859 -4549 1310 063 1 1 AR230
fo 8087  -167.5 1476 055 1 1 24 9777  -5042 1275 103 1 1 AR229
11 8077 -2335 1597 052 1 1 2% 9700 3474 1366 045 1 1
12 7900 -3057 158 035 1 1 % 9660 4736 1584 115 1 1
13 7849 -193.9 1456 051 1 1 2 o644 aTe6 1452 109 1 1
14 7804  -299.9 1427 1.08 1 1 2 9570 4885 1483 123 1 1
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TABLE 2. (continued)

Star Aa AS v (B-V) N, Ny Other Identifications Star Aa NS v (B-V) N, Ny Other Identifications
(arcsec) (arcsec) (mag) (mag) (arcsec) (arcsec) (mag) (mag)
29 955.4  -320.7 1389 035 1 1 20 1629.7 -43.2 1353 014 3 3
30  927.8 -451.8 1503 062 1 1 21 16157 -106.8 1540 047 3 3
31 907.1  -441.8 1568 053 1 1 22 1608.0 -59.4 1518 059 3 3
32 9059 -482.0 1450 056° 1 1 23 1606.5 66.1 1550 079 3 3
33 878.9  -396.1 12,95 152 1 1 24 1605.2 -5.2 1516 111 3 2
34 877.8  -463.2 14.94 157 1 1 25 15911 31.6 1567 063 3 3
35 8700 -327.1 1430 049 1 1 26 1588.0 -49.7 1551 062 3 3
36 8478  -423.3 12.26 0.08 1 1 27 1584.2 -95.1 14.24 064 3 3
37 8379 -335.2 1498 046 1 1 28 1577.1 -115.1 1545 119 3 2
38 819.2 -410.8 1541 045 1 1 29 1556.9 53.0 14.11 052 3 3
39 7657 -485.5 1572 042 1 1 30 15486 -1140 1528 122 3 3
40  758.0 -440.8 1537 046 1 1 31 15379 -116.1 1491 089 3 3 -
41 748.5 -424.4 1290 091 1 1 AR218 32 15317 .185 1426 053 3 3
42 7388  -400.5 1487 133 1 1 33 1513.2 46.3 1467 064 3 3
43 7304 -3268 1520 039 1 1 34  1506.4 22.7 ie.go (l).szul) g z;
- 35  1498.9 36.4 1531 .
:; ;}::g j‘ﬂj }if,i 2:2; : ; 36  1488.8 17.6 1463 028 3 3
46 6957 -518.3 15.54 056 1 1 37 1449.7 -21.9 1338 044 3 3 AR251
47 6727 -3765 .13.19 032 1 1 AR215 38 1449.2 5.8 1498 181 3 3
48 661.9  -434.7 1568 129 2 2 39 14434 65.1 1445 059 3 3
49 6275 -518.3 1494 033 2 2 40  1431.6 55.5 1594 080 3 3
50 627.0  -324.7 1438 044 2 2 41 1405.0 241 1513 079 3 3
51 622.1  -433.3 1553  1.26 2 2 42 1403.1 13.7 1515 060 3 3
Region 7 43 1395.8 431 1567 062 3 3
1 1805.7 415 1576 060 3 2 44 13925 -11.4 1513 131 3 3
2 1782.2 828 1419 131 3 3 45 1386.8 -46.3 1433 153 3 3
3 1769.3 286 1597 068 3 3 46 1374.8 22 1540 137 3 3
4 1759.1 268 1446 107 3 3 47 1360.9 -5.0 1474 112 3 3
5 1748.6 171 1439 123 3 3 48 1354.9 375 982 005 3 3 JM211,L18
6  1744.8 66.6 1536 118 3 3 49 1340.3 -65.9 1305 152 3 3 AR246
7 1724.8 385 1178 036 3 3 JM212,L26 50 13362 510 1525 082 3 3
8 1714.7 65.1 14.83 0.72 3 3 51 1313.6 65.6 13.79 0.39 3 3
9 17050 -1204 1541 088 3 3 52 1291.8 279 1439 069 3 3
10 1703.4 99 1518 170 3 3 53 12012 912 1339 053 3 3
11 1696.1  -80.1 1266 066 3 3 54 12914 60.5 1540 140 3 3
12 1689.1 -90.4 15.87 062 3 3 55 12689 -123.9 1580 079 3 3
13 1679.3 -1240 1524 059 3 3 56 12531  -66.2 1518 113 3 3
14 1676.8 -114.5 1582 042 3 3 57  1252.7 485 1258 142 3 3 AR242
15 1666.9 405 1367 05 3 3 58  1241.6 -79 1525 080 3 3
16 1666.5 993 1516 068 3 3 59  1238.0 -124.2 13.18 120 3 3
17 1666.9 743 1446 036 3 3 60  1205.3 69 1374 083 3 3
18 1639.2 785 1557 046 3 3 61  1202.5 53.6 14.41 039 3 3 AR237
19 1631.6, 236 1420 039 3 3 62 1196.4 -143 1535 048 3 3

TABLE 3. Comparison of photographic B magnitudes and spectroscopic (B-V) colours with independent photometry. A redden-
ing correction of E(B-V)=0.04 mag has been applied. Differences (A) are always in the sense of independent data minus value
given in Table 4. N denotes the number of common stars.

AB A(B-V) N Source
Mean o Mean o
0.08 0.13 -0.02 0.07 5 Jankowitz & McCosh (1963)
-0.07 0.12 0.00 0.12 12 Present CCD data
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TABLE 4. Photographic B magnitude, (B-V)) colour, MK spectral type, heliocentric velocity and internal error, apparent distance
modulus and membership status for the stars observed spectroscopically. Star identifications in col. 1 are taken from Andersen
and Reiz (1983).

Star B (B-V)o Sp. type Hel. Vel.+ Error m-M, Membership Remarks

17 13.24 0.18 A6V 75 £ 15 10.92 M

22 13.10 0.64 GO III 132 = 15 11.42 NM

27 13.72 0.95 GT7III -29.3 + 12 11.88 NM

29 13.64 0.49 F6 V 350 £ 10 9.31 NM

34 1391 0.49 F4 III 366 + 9 11.73 NM

35 13.56 0.26 Fo III -114 12 11.76 NM _

38 13.94 0.34 A8V -0.8 + 14 11.16 M

46 13.97 0.64 GO III -6.8 + 15 12.29 NM

47 14.78 0.49 F4 III 243 £ 11 12.60 NM

48 14.64 0.64 G21V 63.2 = 20 10.96 NM

52 15.83 0.44 Fé III 452 + 18 13.85 NM

63 14.13 1.17 K2 III -286 + 8 12.42 NM

64 14.49 0.49 F4 III 69.8 + 11 12.31 NM

72 13.88 0.20 ATV -5.1 £ 12 11.44 M

73 13.52 0.34 A8V 0.5 £+ 15 10.74 M JM39

77 14.42 0.26 FO III -116 £+ 11 12.62 NM

78 15.26 0.60 F8 V 94 + 22 10.62 M

82 14.74 0.44 Feé III -149 + 8 12.76 NM

85 15.18 0.49 F4 III 181 + 11 13.00 NM

88 14.92 0.49 F4 III -656 + 15 12.77 NM

92 14.04 0.30 A9V 21 £ 10 11.20 M R1,CCD

93 15.37 0.44 Fé III 16.1 + 17 13.39 NM

94 13.40 0.20 ATV -13.5 12 10.96 M JM69

95 14.05 0.34 A8V 9.5 + 13 11.27 M R1,CCD

99 14.61 0.80 GOV -12.6 + 12 8.07 NM

121  15.57 0.34 A8V -19.0 = 17 12.79 NM

129 15.02 0.44 Fé III 170 + 11 13.04 NM

138  14.22 047 F5V 180 + 11 10.21 M JM134
139 15.71 0.44 Fé III -22.7 £ 12 13.73 NM

144 14.72 0.34 A8V 0.5 £ 14 11.94 NM R2,CCD
148 14.34 1.24 K5V 34 + 14 5.71 NM JM152
151 14.61 0.26 Fo III 32,1 + 10 12.81 NM

152 14.70 0.49 F4 II1 38 + 10 12.52 NM

154 14.76 0.44 Fé6 III 23 = 11 12.78 NM

167 14.46 1.24 K5V 45.0 + 17 5.83 NM R3,CCD
170 14.81 0.34 A8V -154 + 15 11.99 NM

173 13.49 0.20 ATV 126 £+ 9 11.05 M IM172
185 15.68 1.24 K5V 216 + 9 7.05 NM R4,CCD
189 14.34 145 K4 III 200 £ 12 12.85 NM

194 14.16 0.64 G211V 719 + 13 10.48 NM R3,CCD
197 15.26 1.17 K2 III -225 + 10 13.55 NM R4,CCD
200 14.39 0.30 A9V 135 + 11 11.50 M
204 13.87 0.42 F3V -136 + 9 9.83 M :
213 14.89 0.44 Fé6 III 102 = 15 12.91 NM
214 14.83 0.26 FO III 273 £ 9 13.03 NM R5,CCD
216 14.82 0.64 GO III 13.7 £ 11 13.14 NM
217 13.59 0.44 Fé III 23.1 + 16 11.61 NM
218 13.98 0.95 GT7III -32.3 + 13 12.14 NM R6,CCD
222 14.96 0.34 A8V 54.7 + 12 12.18 NM
228 15.25 0.33 FOV -28 + 12 12.18 NM
230 13.76 0.64 GO III 277 £ 18 12.08 NM R6,CCD
232 1432 0.44 Fé6 III 6.7 £ 14 12.34 NM
246 14.66 1.32 K3 III 154 £ 10 13.00 NM R7,CCD
251 13.83 0.34 A8V 1.1+ 10 11.06 M R7,CCD
254 14.38 0.20 ATV 42 £+ 11 11.94 NM
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TABLE 5. Line indices and continuum ratios for stars observed spectroscopically. Star numbering is the same as in Table 4. Stars
showing emission in the Call H and K line cores have been identified in the last column.

Star  3912/3990 H K Ca HK Remarks
17 0.671+0.020 0.520+0.013 0.302+0.009 0.822+0.016 0.11740.005 Ca II emitter
22 0.589+0.007 0.2861+0.004 0.344+0.004 0.630+0.005 0.07310.002
27 0.502+0.009 0.219+0.004 0.29640.005 0.5154+0.007 0.061-0.002
29 0.657+0.009 0.32440.004 0.3531+0.004 0.677+0.006 0.074+0.002
34 0.6721+0.016 0.378+0.008 0.367+0.008 0.746+0.012 0.076+0.003
35 0.6561+0.009 0.391+0.005 0.341+0.004 0.732+0.007 0.075+0.002
38 0.664+0.014 0.419+0.008 0.35540.007 0.774+0.011 0.084+0.003 -
46 0.583+0.010 0.270+0.005 0.353+0.006 0.623+0.008 0.071+0.003
47 0.618+0.020 0.324+0.010 0.375+0.011 0.698+0.015 0.083+0.005
48 0.533+0.018 0.2754+0.010 0.333+0.011 0.608+0.014 0.073+0.005
52 0.557+0.029 0.353+0.017 0.403+0.018 0.756+0.025 0.095:0.008
63 0.378+0.034 0.123+0.015 0.291+0.025 0.414+0.029 0.0491-0.012
64 0.621+0.010 0.303+0.005 0.364+0.006 0.666+0.008 0.078+0.003
72 0.6831+0.006 0.4031+0.004 0.3721+0.003 0.775+0.005 0.08110.001
73 0.697+0.007 0.4561+0.004 0.3254+0.003 0.781+0.005 0.08740.002
77 0.668+0.009 0.372+0.006 0.376+0.005 0.748+0.007 0.083::0.002
78 0.579:+0.018 0.322+0.010 0.388+0.011 0.710+0.015 0.112+0.006 Ca II emitter
82 0.643+0.011 0.343+0.005 0.377+0.006 0.720+0.008 0.086:0.003
85 0.631+0.013 0.33410.007 0.369-+0.007 0.7031-0.010 0.083+0.003
88 0.597+0.037 0.3451+0.020 0.340+0.020 0.68510.029 0.083+0.009
92 0.664+0.008 0.397+0.004 0.384+0.004 0.78240.006 0.082:0.002
93 0.6391+0.014 0.320+0.007 0.3731+0.008 0.6931-0.010 0.093+0.004
94 0.6121+0.011 0.40410.007 0.344+0.006 0.7471+0.009 0.0751-0.003
95 0.706+0.010 0.478+0.006 0.407+0.005 0.88540.008 0.122+0.003 Ca II emitter
99 0.560+0.015 0.288+0.008 0.315+0.008 0.603+0.011 0.097-+0.005
121 0.67140.029 0.524+0.019 0.302+0.013 0.826+0.023 0.1114+0.007 Ca II emitter
129 0.654+0.020 0.308+0.010 0.339+0.010 0.647+0.014 0.081+0.005
138 0.581+0.015 0.3554-0.009 0.361+0.009 0.716+0.013 0.080-:0.004
139 0.680+0.020 0.315+0.009 0.358+0.010 0.673+0.014 0.078+0.005
144 0.701+0.010 0.498+0.006 0.3061+0.004 0.804+0.007 0.1114+0.002 Ca II emitter
148 0.489+0.015 0.242+0.008 0.3131+0.009 0.5551-0.012 0.070+0.005
151 0.640+0.011 0.403+0.006 0.334+0.005 0.737+0.008 0.079+0.002
152  0.621+0.011 0.352+0.006 0.3756:+0.006 0.727+0.008 0.098+0.003
154 0.667+0.035 0.334+0.017 0.332+0.017 0.665+0.024 0.072+0.008
167 0.437+0.040 0.1914+0.020 0.276+0.025 0.4681+0.032 0.047+0.011
170 0.703+0.011 0.46210.007 0.294+0.005 0.756+0.008 0.087+0.003
173 0.650+0.007 0.407+0.004 0.371+0.004 0.778+0.006 0.081+0.002
185 0.4674+0.016 0.1931+0.007 0.297+0.010 0.490+0.012 0.070+0.005
189  0.437+0.032 0.1941+0.016 0.274+0.020 0.46840.025 0.030+0.007
194 0.5524+0.031 0.221+0.014 0.300%0.017 0.5214+0.022 0.049+0.007
197 0.463+0.016 0.2131+0.008 0.291+0.010 0.504+0.013 0.071+0.005
200 0.674+0.016 0.402+0.009 0.3331+0.008 0.7351+0.011 0.0661-0.003
204 0.6521+0.007 0.348+0.004 0.365+0.004 0.7121+0.005 0.07510.002
213 0.760+0.038 0.329+0.016 0.356+0.017 0.686+0.024 0.065+0.007
214 0.675+0.012 0.401+0.006 0.377+0.006 0.778+0.009 0.067+0.002
216 0.618+0.013 0.283+0.006 0.343+0.007 0.626+0.009 0.071+0.003
217 0.641+0.030 0.367+0.016 0.350+0.015 0.717+0.022 0.0651:0.006
218 0.493+0.008 0.234+0.004 0.310+0.005 0.544+0.006 0.065:-0.002
222 0.713+0.029 0.532+0.018 0.255+0.011 0.787+0.021 0.131+0.008 Ca II emitter
228 0.5921+0.027 0.333+0.015 0.3651+0.016 0.699+0.022 0.08010.007
230 0.5511+0.008 0.260£0.004 0.3361+0.004 0.5961-0.006 0.07010.002
232 0.656+0.023 0.326+0.011 0.366+0.012 0.692+0.017 0.067+0.005
246 0.3601+0.023 0.166+0.012 0.341+0.019 0.507+0.023 0.053+0.008
251 0.654+0.011 0.425640.007 0.365:+0.006 0.790+0.009 0.086+0.003
254 0.708+0.025 0.386+0.013 0.368+0.012 0.754+0.018 0.069+0.005
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FIGURE 1. Identification chart for the regions R1-R7 imaged using the CCD camera. The reproduction is from a 5 minute exposure
AAT prime focus photographic plate taken using ITaO emulsion and a GG385 filter. THe identification numbers denote the stars with
astrometric measurements by Andersen and Reiz (1983).
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FIGURE 2. Calibration curve used to convert the PDS photo- —4 ? _;
graphic B magnitudes onto the CCD system. Filled circles de- b v o Lo Ly 0 o
note the comparison in region R3 (cf. Fig. 1), squares are for stars 0 5 15
in R7. The rms residual about the fitted relation (dashed line) is (B-V)sp

0.18 mag. . . .
FIGURE 3. Comparison of the transformed photographic magni-

tudes Bpg and spectroscopic (B — V')sp colours with photographic
(o) and photoelectric (*) photometry from Jankowitz and McCosh
(1963) and the present CCD observations (e). The difference A is
in the sense of independent data minus Bpg or (B — V)sp.
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FIGURE 4. Example spectra showing the range of feature strengths in the spectroscopic sample. The spectral types are determined via a
cross-correlation technique as discussed in the text.
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FIGURE 5. Plot of spectroscopic line indices against (B — V') colour. Since the line indices are sensitive to sky-subtraction and flux-
calibration errors, the good correlations seen in this figure confirm the quality of the spectroscopic data.
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FIGURE 6. H K flux index versus (B — V') colour. Error bars are derived from the photon counts in each spectrum asuming Poisson
statistics. The 6 stars with HK > 0.1 are probably chromospherically active stars in which emission line cores in the Call lines have
increased the H K flux ratio.
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B-V

FIGURE 7. A (V, B — V') colour-magnitude diagram for NGC 3114 based on photoelectric observations (o) from the literature and CCD
observations from Table 2 (x). The stars in the spectroscopic sample which have B magnitudes determined via photographic photometry
and B — V colours from spectral classification are shown using the e symbol. The solid line shows the fitted ZAMS (see text).
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FIGURE 8. Histogram of radial velocities of the spectroscopic stars. Filled area shows only those stars classified as cluster members in
Table 4.
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FIGURE 9b.

FIGURE 9. Isochrone fits to the CMD of NGC 3114: a) Theoretical tracks for Z = 0.01 and Y = 0.20; b) Empirical isochrones for the
Pleiades, NGC 2516, NGC 2287 and NGC 6475 age groups.
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