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Abstract. We report on seven peculiar faint blue stars foundBs have been missing so far. Until very recently, the onl
in the course of the Hamburg/ESO survey (HES) which appdarown magnetic WD with unambiguously identified Hines
to be magnetic white dwarfs (WDs) with non-hydrogen spewras Feige 7, which shows strong, magnetically split hydroge
tra. We show in particular that four of them (HE 0338-385&ndHel lines (Achilleos et al. 1992). However, among the hig
HE 0107-0158, HE 0026—-2150, and HE 0003-5701) havke Hmagnetic field WDs there were two stars with strong unident
lines split by magnetic fields of roughly 20 MG, since the fied features, namely GD 229 and LB 11146B. The latter has
components of Hé 5876A and Hel 4929A can be identified broad absorptionfeature at5580and in addition aly o com-
unambiguously in their spectra, and thé, o~ components ponent at 1348 and a stationary H component at 8500 A,
can be identified in the spectra of two of these stars (HE 03384ggesting a high field strength of 670 MG (Liebert et al. 199
3853 and HE 0003-5701). Besides GD 229, these are the fB&nn at al. 1994). It was suggested that since the strong f¢
magnetic DB white dwarfs discovered so far. tures in GD 229 and LB 11146B cannot be hydrogen, the ne
In addition, three further WDs with broad, unidentifiabldikely atmospheric constituent, namely He, is responsible f¢
features have been found: HE 1043-0502, HE 0236-2656, dimel broad features. Very recently Jordan et al. (1998) inde
HE 0330-0002. We argue that in all three of these stafs Have succeeded in identifying most of the GD 229 features
can not be responsible for the broad features, and tHest due to Hd in fields between 300 and 700 MG.
probably not for the features in HE 0236—-2656 and HE 0330— The Hamburg/ESO survey for bright QSOs has turned out
0002, while it still remains possible that the broad features bé a rich source of magnetic WDs (Reimers et al. 1994, 199
HE 1043-0502 are due to He Due to the high spectral resolutior (10 ... 20 A FWHM) of
the HES objective prism plates taken with the ESO Schmid

Key words: stars: white dwarfs — stars: magnetic fields telescope, the stellar component with identifiable features (
He, Call,.. .) can beemoved from the QSO candidate sampl
(Wisotzki et al. 1996; cf. Reimers & Wisotzki, 1997, for fur-
] ther references). The fraction of non-QSOs within the samp
1. Introduction of quasar candidates for which follow-up spectroscopy is final

Compact stars with strong magnetic fields are rewarding objeBgfformed therefore contains considerable numbers of pecu
to study. They offer the opportunity to probe atoms under tidue stars; in particular magnetic WDs, CVs, and binaries. In a
influence of strong magnetic fields not available in laboratoftion to the stars already published we have roughly 20 furth
experiments. Furthermore, magnetic WDs should give inform&agnetic WD candidates, most of them with hydrogen spect
tion on the origin and evolution of stellar magnetic fields from [N this letter we announce the discovery of seven new peg
the main sequence (e.g. Ap stars) to the final evolutionary stadi White dwarfs; four of them are magnetic DBs with detectabl
For reviews of the subject, cf. Angel (1978), Koester &€eman lines.

Chanmugam (1990), Chanmugam (1992), Schmidt (1995), and

Jordan (1997). Jordan lists 50 magnetic WDs, but only 15 with

extemely high field strengths-(100 MG). Nearly all magnetic 2. Observations

WDs have pure hydrogen spectra, while, surprisingly, magne&%ordinates and magnitudes of the seven objects are give

Send offprint requests t®. Reimers Table [1. The coordinates are accuratet®.5”. No finding
(e-mail: dreimers@hs.uni-hamburg.de) charts are given since the objects can be localized unambig

* Based on observations at the European Southern Observatorypugly using théigital Sky SurveyDetails of the spectroscopic
Silla, Chile follow-up observations are presented in Tdble 2. Spectra ¢
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Table 1. Coordindates and magnitudes of the objects. Bpeband range of 20 to 25 MG. The additional features between roughly
is defined by the sensitivity curve of the hyper-sensitized Kodak 111a6200A and 7300A are probably due to the Zeeman-triplets of
emulsion, folded with the filter function of a Schott BG395 filtB; Hel 6678A and Hel 7065A. According to the new compu-

is roughly equal ta3 for objects around3 — V' = 0. The listedBs  tations of Schmelcher (priv. comm.), the two triplets cover the

magnitudes are accurateid).1 mag. range longward of 6204 at field strengths of 20 MG. These
- features are visible as a broad, shallow absorption trough with
Object Type R.A.(2000.0) Decl. By evidence for individual lines, e.g. at 728QFig.[). At 6200A

HE 0338-3853 mag. DB 03:40:36.8 —38:43:43 16.7 there is a blending with the* component of H& 5876A. At

HE 0107-0158 mag. DB 01:10:13.2 —-01:42:03 16.4 higher spectral resolution arfy N the individual triplett com-

HE 0026-2150 mag. DB 00:29:26.1 —21:33:42 16.6 ponents (6 lines) can probably identified. The features in the
HE 0003-5701 mag. DB 00:05:39.2 -56:44:41 15.8 blue part of the spectra can also be attributed to He lines at

HE 1043-0502  unid. 10:46:09.8 —05:18:17 17.0  sjmilar field strengths; partly to He4471A. So far, there is no
HE 0236-2656 unid. ~ 0238:412 -26:4324 167  eyidence for hydrogen lines,
HE 0330-0002 unid. 03:33:20.2 +00:07:20 16.8

The other two stars have quite similar spectra, although the
features are weaker (HE 0026-2150), or the spectrum is too
Table 2. Journal of observations. U.T. is given for the start of thaoisy to show narrow, weak features (HE 0107—0158). However,
exposure. All objects have been observed with the B&C spectrograplie gross appearance of the stronger features is rather similar:
attachedtothe ESO 1.52 mtelescope, ata spectral resolution®A. The shiftedr components of He 5876A and in particular of
Hel 4929A at 5100A are detected. Both stars apparently have

Object Date U.T. Exp.time Hel spectra split by magnetic fields in the range of 10to 30 MG.
HE 0338-3853 02/11/95 6:31 20 min HE 0026—2150 has an additional strong, shatydrhission line

HE 0107-0158 23/10/97 5:52 8 min and is probably a binary.

HE 0026-2150 23/10/97 1:52 10 min

ﬂE ggggzgggg 82;(1)2;33 é;gg 2‘3 rr::rr: 3.2. Stars with unidentifiable features

HE 0236-2656 06/12/97  4:12 5min Besides the magnetic DBs we have found three further stars
HE 0330-0002  04/12/97  4:57 Smin with peculiar spectra (Fifll 2), probably also magnetic non-DAs.

HE 1043-0502 has a strong feature at 4A3¢milar to the
4300A trough in GD 229. Further features can be seen roughly
shown in Fig[lL and Figl 2, together with a spectrum of GD 228 34004 and 40004. In addition, there is an extremely broad,
from Schmidt et al. (1996). shallow trough between 50@0and 5800A.

It should be emphasized that all spectra have been taken i”AIthough the spectra of HE 1043—-0502 and GD 229 look
the course of quasar candidate follow-up spectroscopy and tgiilar at first glance, Jordan et al. (1998) on the one hand have
typically the spectrophotometry of these snapshot spectra is §g¢ceededn identifying most of the features of GD 229 as
sufficiently accurate for determining temperatures of the staggationary Hd transitions in a field between 300 and 700 MG,
We notice, however, that the apparent temperature sequefgfie on the other hand there i® possible match of the fea-
with HE 0338-3853 and HE 1043-0502 as being the hottggtes in the spectrum of HE 1043-0502 with He magnetic
stars while HE 0236-2656 and HE 0330-0002 are the COOlﬁétds of up to2 - 103 MG (Becken & Schmelcher, priv comm.;

among the seven stars is confirmed by the colours estimagedjordan et al. 1998). However, even in the case of GD 229

from the digitized objective prism spectra. the strongest features @00 — 4200 A and at about280 A
can only be attributed to two line transitiors' ¢* — 20,
3. Interpretation 210+ — 21(—1)%), while other and weaker ones are produced
. . by a superposition of several stationary components. Therefore,
3.1. Magnetic DB white dwarfs Jordan et al. (1998) speculated that additional stationary line

Four of the new WDs have remarkably similar spectra (Rig. 99mponents must be present which were not included in the
In two of them (HE 0338—3853 and HE 0003-5701) the featurédfrent data sets for Hein a strong magnetic field. All avail-
can be identified with He lines split under magnetic fields ofable data are restricted to transitions with magnetic quantum
roughly 20 MG. As in case of Feige 7 (Achilleos etal. 1992) theumbergm/| < 1.

centralr component of H& 5876A as well as ther+ ando— We have also no identification of the shallow features in the

components are clearly detected. The broad feature betwgBACtra of HE 0236-2656 (at 46B@nd 5800) and HE 0330~
5000 and 5208, consists of the fiver components of He 0002 (at 390@, 4650A, and 66504). In the former, the broad
4929A. The corresponding blue shifted” components are un- absorption troughs could be molecular bands according to their
resolved and are visible as broad absorptio-n ag00 A, while fOI’m, but we do not have an identification. Apart from miSSing
the twoo+ components are seen at roughly 5276nd 53408, identifications, the apparently low temperature of these two ob-
respectively. Comparison with the tables of Kemic (1974), aifcts argues against the presence ofl tiees. We tentatively
also Fig. 3in Achilleos et al. (1992), hints at field strengths in the
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Fig. 1. Flux spectraf, of the four magnetic DBs taken with the ESO 1.52 m telescope, together with a rough continuum estimation
red part of the spectra. The continua have been determined by fitting a second order polynomial through some high points, and are
to make the shallow, broad absorption features in the red region noticeable. Atmospheric bands are labefgd Alitbpectra have been

normalized to a mean flux of unity in the region 7000-780@nd afterwards arbitrarily shifted idirection. Though these snapshot-spectr.
are nonphotometric, their apparent temperature sequence is consistent with colours estimated from the digitized objective prism spec

conclude that neither hydrogen nor helium give a plausible ideme tentatively conclude that the incidence of magnetism is n

tification of the features. lower in DBs than in DAs.
Finally, we wish to point out that most of our results are pre
4. Final remarks liminary. The main intention of this letter is to draw the attentio

_ _ _ of the white dwarf research community to these objects.
Given the fact that except GD 229 there is no DB in the sample

of 50 magnetic WDs known today (Jordan 1997), our discovefgknowledgementsThis work has been supported by grants from th
of four magnetic DBs appears surprising. The question is: WR§utsche Forschungsgemeinschaft under Re 353/39-1, Re 353/4
have no magnetic DBs been discovered in the course of prop@f Ko 738/7-1. We are particulary grateful to P. Schmelcher, Heids
motion surveys or the PG survey, with exception of GD 22@#'9: for the communication of his unpublished H=lculations.
The probable reason is the rareness of the phenomenon. With

respect to the detection of peculiar blue stars, the HES shouldsferences

complete taB; ~ 17. The HES follow-up observations of can- . . . .
didates from 280 ESO/SRC fields, corresponding to an effectl'e‘/%h"(l\leD0 S Pééylfkgagaesnggge D.T., Liebert J., Saffer R-A., Grau
area of~ 5000 square d(_egrg_es, have _revealed 4 magnetic D%?rgei J:;?.P., 1’972, ARAA 16, 487

Only HE 0003-5701 is significantly brighter than the PG magiénanmugam G., 1992, ARAA 30, 143

tude limit (B, = 16.5). On the same area roughly three dozenSienn J., Liebert J., Schmidt G.D., 1994, PASP 106, 722

DBs have been found by the HES (unpublished). Although werdan S., 1993, In: Burstow M.A. (ed.), White Dwarfs: Advances i
are aware of the fact that this is still small number statistics, Observation and Theory, NATO ASI Series, Kluwer, Dordrecht
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Fig. 2. Flux spectra of three WDs with unidentifiable features in comparison with a spectrum of GD 229. The latter is the same as in Schmidt
et al. (1996) and was kindly provided by G. Schmidt. The spectra have been treated in the same way as descripted in the cagfion of Fig. 1.
The spectra of HE 0236—2656 and HE 03300002 have been smoothed with a gaussian filfeFu¥51. A rough continuum estimation

of the 5000-5808: region by a third order polynomial is given for HE 1043—-0502 to visualize the shallow, broad absorption feature. Telluric
bands are labeled withg’. As for the spectra shown in Figl 1, the apparent temperature sequence is consistent with colours estimated from the
digitized objective prism spectra.

/000 8000

Jordan S., 1997, In: Isern |., Hernanz M., GasBerro E. (eds.), White Reimers D., Jordan S.,dtler T., Wisotzki L., 1994, A&A 285, 995
Dwarfs, p. 397, Kluwer, Dordrecht Reimers D., Jordan S., Koester D., Bade Nphker T., Wisotzki L.,
Jordan S., Schmelcher P., Becken W., Schweizer W., 1998, A&A 336, 1996, A&A 311, 572
L33 Schmidt G.D., 1995, Rev. Mod. Astr. 8, 147
Kemic S.B., 1974, JILA Rep. 113 Schmidt G.D., Allen R.G., Smith P.S., Liebert J., 1996, ApJ 463, 320
Koester D., Chanmugam G., 1990, Rep. Progr. Phys. 53, 837 Wickramasinghe D.T., Cropper M. 1988, MNRAS 235, 1451
Latter W.B., Schmidt G.D., Green R.F. 1987, ApJ 320, 308 Wickramasinghe D.T., Ferrario L., 1988, ApJ 327, 222
Liebert J., Bergeron P., Schmidt G.D., Saffer R.A., 1993, ApJ 418, 4%6sotzki L., Kdhler T., Groote D., Reimers D., 1996, A&AS 115, 227
Reimers D., Wisotzki L., 1997, The Messenger 88, 14



	Introduction
	Observations
	Interpretation
	Magnetic DB white dwarfs
	Stars with unidentifiable features

	Final remarks

