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Abstract. We present low resolution spectroscopy of about 20 Be stars
in the SMC cluster NGC 330 to confirm the high contents of Be stars in
this cluster.

1. Introduction

The young open SMC cluster NGC 330 shows the highest number ratio of Be
stars (Be/(Be + B) ~ 50%) and is known for its low metallicity. Comparison
between galactic Be stars and Be stars in the field of NGC 330 could play a key
role in constraining the conditions for the Be phenomenon in general. Spectra
of the brightest Be stars in NGC 330 have been studied by Mazzali et al. (1996)
and Keller & Bessell (1998). In this study we analyze low resolution spectra of
about 20 Be stars (V = 14™ — 19™) in the surrounding field of NGC 330.

Observations have been collected on 3 nights during commissioning 1 of
FORSI1 at the VLT. The log of observations is given in Table 1. Ha profile
shapes are shown in Fig. 1.

2. Results

Among the 20 Be stars selected from the list of photometrically identified Be
stars of Grebel (1995) 18 could be confirmed to be classical Be stars. Hence we
confirm the high contents of Be stars in NGC 330. Two of the fainter targets
(Be 108 and Be 111) lack of emission though they have been identified as an Ha
emission line object by Grebel (1995). Two targets have been observed twice
(Be 68 and Be 55) and no variability could be detected on the timescale of weeks.
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Figure 1. Ho emission line profiles of Be stars in the field of
NGC 330. Profiles are normalized to the local stellar continuum. The
abscissa gives the radial velocity scale in the heliocentric frame.

https://doi.org/10.1017/50252921100055640 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100055640

A Spectroscopic Study of Be Stars in NGC 330

et |
~ 05 He 4028 H6 ]
k‘ . -
0
S N
3900 4000 4100
N A
e o B P
1
. i |
o I ]
~ 0.5 -
B i |
0
T ST BN
4800 4850 4900 4950
A A
RS B s
1
. L ]
<% 5‘ T
N 05T He 4026 HE |
[n - -
I B
0 —
‘Illlllllllll-
3900 4000 4100
A A
Figure 2.

T

LA B B S S O T B

4500

e | ]
> 051" W, 4388 4471’]
0 #NWUJx\ﬁﬁAvﬁw#t¢V”ﬁqxaﬂwﬁLr
S T
4300 4350 4400 4450
A A
"
4_
3_ —
o O ]
E‘. - -
~ [ ]
=y | —]

JE

6600

8550
N A

LJNLIEN B L L

b b e v Loy g

4300 4350 4400 4450 4500
A &

Best fit model and blue spectrum of Be 40 (upper four

panels) and of Be 59 (lower two panels). The lower spectrum in each
plot shows the circumstellar net emission.
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Table 1. Log of observations. From left to right: Julian date, date
and UT, instrument mode, grism, filter and central wavelength, expo-
sure time, seeing and background counts per pixel and second.

JD date uT mode grism filter Ac time seeing  background
+2451000 1998 nm  sec " counts sec™1
83.34 27709 06:26 IMG none  none 025 038 80
88.28 02/10 06:43 MOS 600R GG435 627 240 1.2 130
88.28 02/10 06:52 MOS 600B none 462 360 1.2 130
91.34 05/10 08:08 MOS 600B none 462 900 1.2 340
91.35 05/10 08:37 MOS 600R GG435 627 600 1.2 340

Two new Be stars (F1 and F2) have been detected in the field of NGC 330. F1
is out of the field studied by Grebel (1995) and appears at the southern rim of
Keller et al. (1999). F2 is close to Bel03 and has not been identified as an Ho
emission line object by Grebel (1995) or Keller et al. (1999). Several targets
(Be 78, Be 89, Be 77 and Be 108) appear as close visual double stars on the
preparation image. The resulting Ha line strengths are overestimated for these
stars.

3. Quantitative spectral analysis

We fit model atmospheres of Vrancken et al. (1996) to several He I and Balmer
absorption lines of Be 40 (V = 14™.41) and Be 59 (V = 17™.11). We used
the method of Becker & Butler (1990) to construct lines of constant EW in the
log g—Test diagram. Best fit models and net emission are shown in Fig. 2. The
resulting stellar parameters were T.g = 18000 + 1 500K, logg = 3.3 £ 0.2 and
Teg = 17000 + 1 500K, logg = 3.1 + 0.2 for Be 40 and Be 59 respectively. For
Be 59 we could constrain vsins to 150 £ 40 kms™1.
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