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ABSTRACT

A hundred N enhanced or N rich O-B stars (OBN)
have been observed by the European Hipparcos satel-
lite, including �ve objects investigated for PSR com-
panions (Philp et al. 1996, Sawyer et al. 1996). By
implementing with radial velocity the astrometric
data kindly supplied by the Hipparcos project (ESA
1997) we have inferred absolute visual magnitudes,
galactocentric positions and velocities of ninety OBN
stars.

By ignoring nine outliers the OBN stars show average
galactocentric distances Rg = 8:58� 0:04 (s.e.) kpc,
jZj = 60� 5 pc and space velocities Xg = 0� 2,Yg =
219� 1, Zg = 0� 1; velocity with respect to the LSR
Vlsr = 17 � 1 km s�1. The absolute visual magni-
tudes, after correcting for IS absorbtion are, on the
average, larger (fainter) by 0.9�0.2, from those infer-
able from spectral type and luminosity class (Lang
1992) for 42 single stars.

The bulk of OBN stars behave like common O-B stars
and evolves in the same space with akin kinemat-
ics. Only 3 bona �de runaway stars are recognized
among ninety OBN's: HIP 18614, 70574 and 92198.
The �rst object does not possess a PSR compan-
ion. HIP 70574, with galactocentric space velocity
of 390 km s�1, might have been ejected from a dis-
rupted binary by an SNII event.

Subluminous, by 3 to 4 � 1 mag, OBN stars, are
recognized among OBN objects with NIII emission
lines. Five subluminous ON stars are suggested to
being evolving from O to the recently identi�ed sdO
stage (Dreizler 1993).
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1. INTRODUCTION

O-B stars with N strong absorbtion lines were �rst
noted by Walborn (Margoni et al. 1997). Most of

them are N rich stars (Leushin 1988). Their statis-
tical properties were studied by Leushin (1988) and
by Margoni et al. (1997). Both found that tides in
binary system seem the most e�cient cause for bring-
ing nitrogen at the surface of OBN stars, even on MS
objects.

Most OBN stars were observed by the Hipparcos
astrometric satellite. We have computed with as-
trometric data (ESA 1997) and ground based ob-
servations, as baricentric or averaged radial veloci-
ties, spectral types, luminosity classes and projected
rotational velocities, the following parameters: ab-
solute visual magnitudes Mv with their s.e. (eMv),
galactocentric distance Rg , height Z on the galactic
plane, galactocentric oriented space velocity compo-
nents Xg , Yg , Zg and the velocity with respect to the
local standard of rest Vlsr. They are listed in Table 1
together with multiplicity M (1 or 2).

On the average the di�erence between Mv and the ab-
solute visual magnitude inferred from spectral types
Mvsp (Lang 1992) is 0.9�0.2 mag for single stars and
0.5�0.2 mag for binaries OBN, as reported in Table 2
toghether with averaged values of other parameters
from Table 1.

Table 2. Average abundances, abs. mag., gal. distances

and velocities of single and binary normal OBN stars.

Five OBN stars, some with NIII emission lines, ap-
pear subluminous by 3 to 4 mag (see Table 3). Their
absolute visual luminosity are higher than those of
luminous sdO stars (Dreizler 1993) and lower than
those of WN late stars. We suggest subluminous ON
stars are evolving towards the sdO stage identi�ed by
Dreizler (1993).
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Table 1. Abundances, absolute magnitudes, galactic distances, galactic velocity components, and multiplicity of OBN

stars.

The average value of the absolute height on the plane
is 60 pc and only 3 runaway OBN stars could have
been ascertained. OBN's evolve in the same space
and with akin kinematics of OB stars (Stone 1979).
Some OBN's with emission lines and seen against PN

or within nebulae may be precursors either of PN or
of SNII beside the two known supergiant precursors
of SN 1987a and SN 1993j. The velocity with respect
to the LSR is labelled V(lsr) in Table 1, with its er-
ror eV. The last column M labels single stars with 1
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Table 3. ONf stars and subluminous OBN stars towards

the sdO stage.

and binaries with 2. A few data show uncomfortably
large errors. We performed multivariate analyses in
the parameter space, some omitted from Table 1 (see
Oliva 1998). After some trials the following param-
eters appear signi�cant: Mv, Sp (spectral type), Cl
(luminosity class), jZj, Xg, Yg , Zg, M (multiplicity).
The principal components pc1 and pc2 of a linear
combination of these variables for all objects in Ta-
ble 1 were obtained. By rotating the axes in order
to get the maximum variance with the SPSS 1993
VARIMAX algorithm, we projected the multi-space
distribution on the fact1/fact2 plane as represented
in Figure 1.

Figure 1. Factor variables of the multivarite analysis for

the labelled parameters. Numerical labels refer to the or-

dinal positions of objects in Table 1.

In order to infer common properties of OBN stars
we removed the following stars with the help of Fig-
ure 1: HIP 516811, 68995, 70574, 1415, 11099, 18614,
22783, 99177, 108476. Then we performed a statis-
tical analysis on the parameters of the remaining 81
objects from Table 1 as reported in Table 2. Table 3
lists a few bona �de subluminous OBN or ONf stars
(with N emission lines) together with other ONf stars
to be discussed in the next section.

2. DISCUSSION

For the sample of 81 normal OBN stars in Table 1,
the absolute visual magnitudes tabulated by Lang

1992 according to spectral type and luminosity class,
Mvsp, when plotted versus Mv, show a correlation co-
e�cient of 0.70 with signi�cance 0.0000. Mv versus
jZj gives a correlation coe�cient �0:37, and signi�-
cance = 0.008 by using the normal OBN stars from
Table 1 (see Figure 2).

Figure 2. Regression plot of absolute height jZj versus
absolute visual magnitude for OBN stars in Table 1 (see

text). Correlation = �0.37, signi�cance = 0.008. Inter-

cept 29�10 (s.e.); slope �10�3 (s.e.).

We will now discuss whether subluminous OBN stars
in Table 3 may be related to intrinsically faint O-B
stars. Subluminous O-B stars are found among the
subdwarf O stars (Dreizler 1993). These are further
distinguished between faint and luminous sdO. The
absolute magnitude of the latter ranges from �0.5
to �1 �1. Their N enrichment is due to stripping of
the external layers. However sdO stars are hotter and
less luminous than the �ve subluminous OBN stars
in Table 3, having on the average Mv = �2:4 � 0:3
(s.e.). A few WN objects show absolute visual mag-
nitude comparable to that of the �ve subluminous
OBN stars in Table 3 with Mv = �2:4 (Lang 1992).

A new class of stars is the Of/WN class noted byWolf
et al. 1987 and by Walborn et al. 1996, that possess
NIII emission lines. Since at least 2/5 of subluminous
OBN stars in Table 3 possess the f{feature common
to the Of/WN class (NIII emission lines) it would be
tempting to suggest that: subluminous OBN stars in
Table 3 are evolving towards the Of/WN stage. How-
ever, the absolute visual magnitude of Of/WN stars
ranges from �4 to �7 (e.g. Crouther & Smith 1997).
Then, the subluminous OBN stars in Table 3 may be
the precursors of sdO stars in their way towards the
WD stage. A few PN precursor candidates among
OBN stars within nebulae are suggested in Table 3
according to a list of Lozinskaya & Lomovskii 1982.



306

ACKNOWLEDGEMENTS

We are greatly indebted to the Hipparcos Project for
early access to this remarkable data set and �nancial
support by ASI is acknowledged. We thank Prof.
V. Tamaziev and R. Stagni and Mr R. Passuello for
kind cooperation and Mr Alberico Rigoni for skill-
full assistance at the Computing Center, Asiago As-
trophysical Observatory. AM spent a sabbatic year
(1995/96) at Asiago Astrophysical Observatory on
leave from Messina University.

REFERENCES

Crouther, P.A., Smith, L.J., 1997, A&A, 320, 500

Dreizler, S., 1993, A&A, 273, 212

ESA, 1997, The Hipparcos and Tycho Catalogues,
ESA SP{1200

Lang, K.R., 1992, Astrophysical data-Planet and
stars (ed.Springer N.Y.)

Leushin, V.V., 1988, Soviet Astronomy, 32, 430

Lozinskaya, T.R., Lomovskii, A.I., 1982, Pisma Astr.
Zu., 8, 224

Margoni, R., Mammano, A., Stagni, R., Motta, M.,
1997, in preparation

Oliva, G., 1998, Properties and evolution of OBN
stars (Thesis, Universty of Messina)

Philp, C.J., Evans, C.R., Leonard, P.J.T., Frail,
D.A., 1996, AJ, 111, 1120

Sawyer, R.W., Nice, D.J., Kaspi, V.M., 1996, ApJ,
461, 357

SPSS, GmbH Software 1993, Steindorfstrasse 19,
D8000, Munich, Germany

Stone, R.C., 1979, ApJ, 232, 520

Walborn, N.R., Bolin, R.C., 1996, PASP, 108, 477

Wolf, B., Stahl, O., Seyfert, W., 1987, A&A, 186, 182


