Observations at La Silla of Peculiar Emission-Line
Objects with Infrared Excesses

Jean-Pierre Swings

HD 45677 may be considered Ihe prototype lor these pecu-
liar emfssion-lin¢ slars thal are now called Ble|'s. i.e. Be
stars whose speclra exhlbit lorbidden lines as well as per-
mitted ines of H, Fe Il.... HD 45677 has the following coor-
dinates:u = 6"26"andb --13° I(is lhereforsigeally local-
ed to be observed [rom La Silla during the summer or garly
fallin the soulherc hemisphere. In other words at epochs
when (he wealher is perfecl. | should piobably micntion
here that oul of the 57 nights that were allocatad to me by
ESO and by CARSO (len nighis at Las Campanas) belween
1972 and 1978, only ihree could no! be vsed lor speclros-
copy: Ihat corresponds 1o a 95 @ . record!

Dr. J.-P. Swings of the Institut d'Astrophysique ol
the Liége Universlty studies those rare stars that
have emission lines. From an impressive series of
observations, carried out in the period 1972-76,
imporiant new information has been obtained
about the behaviour of dust-shrouded stars. The
combination of optical spectroscopy and infrared
photomeltry has allowed a better understanding of
the physical processes in these very peculiar ob-
jects.

In order 10 illustrate whal is meant by ““infrared excess’',
£19. 1 reproduces the encrgy distribulion o HD 45677 in the
visible and near infrared. For 3 normal B star Lhe energy
should go roughly lo zero bsyond § or 2 microns: on the
conlrary one clearly sees thal in [he case shown in Fig. |
there is a remarkablé rise ol the energy curve in the near IR,
with a maximum somewhere around 5 p. [113 now balievad
that such 2 strong infrared excess Is 1o be explained by the
presence in the circumsiellar environment of salid parli-
cles (therefore the expression ‘dust shell”) which absorb
the uliraviolet and visible radiations and degrade them to
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£ig. |.- - Energy distributlon ol the 8(e] star with strong IR axcess

HD 45877 Wavalength is ploitad logarnhmically on the abscissa,
and llux Inearly on the ordinste: on such a greph the area under e
sogment of the curve represents the energy radisted in thal wave-
length Infervet. An 800°K body. shifted by 107’ Wem | is shown
lor comparison.
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infrared wavelengihs. In the case of Lhe prototype HD
45677 one then gets an empirical simple-minded physical
modclwhere a dustshell ol aradius of aboul 30 astronomi-
cal unils. ophically thick at 5n. surrounds \he B(e] star and
ils exiended atmosphere. ring (see Fig. 2). and forbidden
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Flg. 2. —1In the spdctrum of RD 46677 the Fe il emission line
).4233.17 A is double with no central absorption, whercos tha
[Fa 1) amlsslons (W 4243.98 and 4244.81 A) ar8 single (ESO plate,
1.52-m coud$ specirograph, camera i, le. orlginal dispersion
3 Azmm obiained during @ 3-night exposure In Feb. 1972). The au-
thar has suggested that the Fa )l amissions are produced in g ro-
ating aquatarlgl disk (or ring) surrounding HD 45677, A similar
doubling of tha Fe Il lines was discovered In the spectrum of an-
othes southorn hemisphere star with 1R excess: GG Caringe.

line regions. Of course HD 45877 may be regarded asan ox-
Ireme examplc of Ble] s1ars. pachaps even as "an objectin-
\ermadiale between an ordinacy Be star and a planslary
nebulz” using the words of P. Merrlitin 1852, This possible
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FlQ. 3. — The neer 1A colours ol a lew pecullar amission-line ob-
jacls obsarvable on La Siiia are ploted an an H-K/K-L diagrem.
Tamparalures of idealized dust sholls are marked sfong & "'black
body” Nne. The Jocatlons of normat cool starss 8nd o! §ters whose
IR conlinuom Is due o free-free emission sra indicated for compa-
rison.
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Fig. 4.— The spectrum ol RX Puppis trom 6300 (0 8600 A obrained

with the Boller and Chivans spectrograph 81 the 1-m 1eigscope
(80 A mm™'),

conneclion belween evolved Be's and young planectary ne-
bulae (ca8s me 10 inlroduce an inferesling colour-colour
diagram on which one may plot I1he position of emission-
line s1ars with IR excesses: Ihe H{1.8n) —K (2.2 u} versus
K — L (3.5 ) diagram. On such a diagram (see Fig. 3) one
sees immedialely that the colours of a variely ol objects
(observable from La Silla) are similar: v Carinae, the well-
known nova-like. M 2-9, the “"Bunterfly nebula™. dense pla-
netaries such as He 2-104, Bje] slars like HD 87643 or GG
Carinae, an ex-symbiofic star, RX Puppis (Fig. 4). Itis inter-
esling lo note that the specira of most of 1hoge cbjecis re-
veal 1ow excitation emission lines of ¢.g. [O 1], [$ II}. and
[Fe N). as pointed ouy by Dr. David Alten and (he author.

The study of the spectra of the peguliar emission-ling ob-
jecis ol the southeca hemisphere is perlormed on La Sillg
wilh 'he use of (he coudé specirograph of the 1.52-m tele-
scope ang of the Boller and Chivens image-tube speciro-
grph atihe 1-mtelescopr il covers the wavslengthrregion
between the near UV to about 8600 A. The reduction of the
data is ofien a collaboratlve veature dbetween mysell and
colleagues in Liége such as Miss M_Kiutzand Or. J. Surde;,
who s now wilh £SO in Ghilc, or students wriling a disser-
tation lor their master’s degree.

The aims of ihese investigalions are {1) the detaciion of
low excitation emission lines In the spectra of those {alnt
abjecls for which near infrared pholomelry has revealed
¥CEsS cantinuum radiation (lollowing the correlation
menlioned above), (2) the sludy of the emission-line inten-
sities in order 10 derive physical parameiers concerning
the extended almospheres of the B[ e] s(ars o5 gense plane-
(acies, (3) the moniloring of line-prolile variations such as
changes from night to night or during the course ol 1he
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nightinthe Balmerlines in HD 45677 and RX Puppis (Fig. 4)
or from one observing run 10 (he other in the Fe Il (ines of
GG Carlnae that glve an idea of whal happens in the ex-
lendead atmosphere around the stars. (4) the study ol P
Cygni protiles in e¢.g. BD 87643 or CD —52°9243 (Fig. 5) tha\
should lead to an undersianding of how the mass 10ss o¢-
curs in these slars, (5) Ihe structure of emission lines such
asFe llin HD 45677 (Fig. 2) or [O 1) in HD 51585 (Fig 6)that
givé us some indicalion about the structure and possible
helerogeneities in the atmospheres of these slars: in the
case ol HD 190073 the observation of the evolution ol the
Ca It complex line profiles can be interpreted {n 1erms of
resonance scatiering phenomena.

Hel Hel
HB 49219 5015.7

I (O (OM) Fell
49230 49588 50068 50184

Fig. 6. — The spacirum of HO 51585 in the region of HE and (O 111
AL 4959 and 5007 A (coudé spactrogram, origing! dispersion 20
mm™'). The two [0 NI} emisslons are clearly double, while Ha | and
Fe¢ l lines are singla

It is therafore clear (hal for peculiar emission-hine ob-
jects of our galaxythere exisl many interesling praoblems to
belacklad on Ihe basis of dala gathered. or 10 be gathered.
al lhe ESO telescopes. The next sieps wlll of course con-
tain the sludy of peculiar emission-line galaxies with IR ex-
cesses as well asthe exiension of the observalions ol Ble)'s
and planelaries 10 The near infrareg once a spectrograph
designed for this speclral region (8000-12000 A) will be-
come availatle.

The author is mosi indrbted to ESO since he work very
brielly descrlbed here could nol have buen possible
wilhoulihe generous allotment of time on the elescopes at
La Silla nor without the help of the stalf in Chile, in Ihe offi-
cés, i 1he (abs. in the domes and ... in the kitchen)
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I519.5. - Strang P Cygni protites in the specirum of CO =52"9247 (originsl disperslon 40 A mm™"; Raller and Chivens spectrograph, 1-m

tolescope).
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