
lutlon and (c) double or multiple sys- 
tems. It is for example pssible that 
nuclear activity. chaotic star formation 
and merging are responsible for the blue 
colours in campact, irregular and multi- 
ple Sysmls, respectiuely. spectra of 
blue, low-surface-brightness m will 
pawide us with the redshift distance of 
these objects and posslbly with some 
indications of their physics, 
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Diffuse Bands and Peculiar Interstellar Clouds 
P. BEWENUTI I, I. PORCEDDU~ 
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1. Introduction 
The Diffuse Interstellar Bands or DIBs, 

as they are wually called, are absorp- 
tlon features which are generated In the 
interstellar medium by a stlll unidentified 
set of carriers. The Dl& were firstly 
mentioned by Heger (1921), while their 
stationary character and their interstellar 
origin was confirmed by Merrill (1936). 
The mast exter~~iw wmy has been 
published by Herbig in 1975, on the 
basis of photu~raphic plate spectra: he 
reported 39 DIBs in the spectral range 
4400-6700 A, 24 d which were ob- 
sewed for the first tlme. By now six 
more OI8s have been discovered be- 
yond 6700 A. 

During the past years the interest for 
the DIES has grown considerably, par- 
Pcutarly b'ecause the new obseruing 
techniqum and the improved quality of 
the spectra allowed a deeper analysis of 
their profiles, highlighting more and 
more details on their behaviour and 
therefore making them an interesting 
candidate as markers of the physical 
and chemical status of the interstellar 
medium. However, in spite of the higher 
resolution and the excellent high WN 
ratio which can be obtained from mod- 
em spectrographs coupled to CCD de- 
tectors, the nature of the carriers of the 
Dl& remains a mistery: thelr long last- 
ing challenge may Indeed be among the 
rsasons for the continuing interest in 
them. Comprehensive reviews on the 
DIBs' topic, togethsr with extensive bib- 
liography, have been published by 
Bromage 0987) an Krelowskl (1 989). 

In this short paper we discuss our 
approach to the study of these interstel- 

lar features and present some of the 
results we have obtaind so far. 

2. D I k  What Do We Know? 

The most recent highquality (high re- 
solving power as well as very high sig- 
nal-to-noise ratio) observational data 
(Snell and Van de Bout 198t, Massa et 
al. 1983, Seab and Snow 1984, h- 
lowski and Walker 1887, WMerlund 
and Krelowskl1988, Benvenutl and Por- 
ceddu t 988, Crawford 1990, Le Bertre 

1990, Porceddu et al. 1991), and the 
parallel theoretical studles (Muglas 
1977, Van de Zwet and Allamandola 
1985, LBger and d'Hendmourt 1985, 
Allamandola et al. t 989, Cow-Magos 
and Leach 1990) allow us to define 
some constraints on the D I W  problem: 

the presence of DlBs is relabd to the 
oolaur excess, in the sense that the 
lack of reddening Implies the ab- 
sence of the DIBs: but the DlBs' in- 
tensity along one line of sight is only 
loosely correlated to the value of the 
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Ftures 1 a and b: The intensity ntio of the 018s 5780and 5197and ifs v e h t h  along diff#nt 
lines of sight. 



reddening in that ditct[on. This fact 
becomes partlcuhly evident for low 
reddening vdum which impllea obs- 
curation by a single intmtellar cloud. 
For higher values, the awraglng 
effect over several clouds tends to 
fiatten out the differences; 
similarly, the DDls Intensity b not 
strongly comlated with the 2200 A 
extinction bump: dust and arriers of 
the OISs, although coexisting in the 
Intmtdar medium, have an Inde- 
pendent history; 
the line profile of the 016s seem quite 
stabla, both for the narrow and 
shalbw features. With the exception 
of an Intriguing case which is dis- 
c u m  below, Ute otwwyed brad- 
enlq of the praflle can be explained 
In terms of Doppler s h i i  due to the 
different velocities of the Intervening 
clouds; 
ther OlBs seem to be generated not 
by a single agent but by metal 
carriers: they can therefom be 
grouped into ufamllies", the compo- 
nents of which show well-defined In- 
tensity ratios; 
the most r m n t  theoretical works in- 
dicate the Pdycycllc Aromatic Hy- 
drocarbons (PAHs) as a strong can- 
didate for a molwular carrier of the 
DIBs: but the laboratory results have 
still to tw conf Inned by the observa- 
tions, 

These facts have modified the pravi- 
ws hypothesis of an interstellar medium 
producing w q w h m  the same whole 
set of d i e  bands* Therefore, a g o d  
strategy for further investigation is to 
mncentl.ate the obsewtional effort on 
lines of sight along which some camp 
nents of the Interstellar Medium (includ- 
ing the Dlt38) deviate from the a m  
behaviour. 

3. ObsewationaI Matdal 
and Discussion 
In 1986 we med a wide sumy 

on the 016s in the spectral range 
5700-6700 A. 'Ihe who18 data set 
comes from &enrations obtained wlth 
the ESO CAT/CES telescope equipped 
with the Short Camera and the RCA 
CCD +9. Given the relative brightness 
of wr targets, the GATCES instmen- 

b the most suited for such a sur- 
vey, also becam R offers the possibility 
of obtaining the necessary obaenring 
tlme.Thequalityof#edata,asRoanbe 
seen from th figures, Is excellent: some 
lltnltationa Marise from the limiting mag- 
nitude, which is about 8 fM the G)awt 
Camera at a a o l v l n ~  power of 50,006. 
Our current database Includes about 

me hundred lines of sipht in t h ~  dim- 
tlon of bright s-; for all of them we 
observed the DIBe at 5780,5797,6196, 

Wavelength (A) 

6203, 62@ and 6284 A, while fw a 
subset of the targets we observed also 
the DlBs at 5705,5860 and a 4  A 

Some of th obsewations have been 
done by remote control from Garching. 
The experience with thIs new obsewhg 
style has b m ~  generally posithe, al- 
though we sometlmea fek the f w d  for a 
closer and more extended checking of 
the Instnrmmtd set-up (. . . as well as a 
longlng for the midnjgM snack!). 

In the following, we describe some of 
the most peculiar sMlons  we found in 
our data, in paxtloular: the varying Inten- 
slty ratios batween features belonging 
to different familes, the lack d some of 
the dWse bands along peculiar lines of 
sight, and the apparent absence Qf DlBs 
when the reddening is mainiy due to 
circumstdlar matter. 

The 5780 band is a relatively Strong 
and n e w  feature, showing an 
asymmetric proflle, while the bmU at 
5797 is very narrow and weaker than 
the 5780 one, Only recently has it be8n 
shown that these two d j f f ~ s  W d s  do 
not share the same cartier (Chlewkki et 
el. 19&5, Krelowski and Walker W 7 ,  
Benvemrtl and Pomddu 1489); all 
these papers dso r w r t  that the varfa- 
tion of relative tntenstty of the two 
diffuse m u &  is not usually aceom- 
panled by any profile change. Moreov- 
er, their intrinsic profiles, 1.e. the ones 
which originate In a single ckud, were 
found to be the same also in clouds 
producing different extlmtlzm curves 

( W W n d  and Kfebwski 1988, Pcr- 
ceddu et al. 1991 4. 

Flgwes 1 a and 1 b show the varying 
W v i o u r  of the two features in two 
selected cases. belonging to dlf- 
f e m t  "famiSi" is evident frwn the in- 
dependent intensity variation* 

3.2. rite vaying intensity ratlos 11: 
the 01~s around ~ZOOA 

The group of dffFuse featurn around 
6200 A fat 6196, 6203 and 6205 4, is 
sllgMly d i rent  from the previous case. 
Tho spectra and related codusions 
whlch have been p r e s w  by several 
authors [Chlewickt d al. 1987, KretowskI 
and Walker 1987, mvenutl and POP: 
ceddu 19Wf do not allow us to asslgn In 
a definite way these features to a single 
DlB's family. Our obssrvatbml data 
(Bewenuti and Pwceddu 1989. and 
P o W u  et at. TW1) show that the 
broad, asymmetric DIE absorption at 
6203 A a n  be resolved into two over- 
lapping features, the second one being 
cenkrrdatabwt6205A~shcernbe 
seen from flgwea 2 a-c the intensity 
ratlo between the two components at 
6203 and 6206 & is not constant. Analy- 
sis of the complete data set indicates 
that the 6196 and 8209 A DlBs may 
share f he same family of the 5780 fea- 
turn, but the 6205, if pmsmt, does noi. 

3.3, Missing DlBs and profile 
bmdening 

As it has been seen from the previous 
examples, the r4ative intensity ratios of 
the DlBs which are members of different 



SWB me0 swi WQO 6796 which the observed reddening is mainly 
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& "5797" m - "6780" DIfl 
1 

, due to circumstellar matter. As it can be 

seen DIES from are completely Flgure 4b, absent, the 5780 despite and 5797 the 
0.95 relatively high value of the reddening 

HD 37023 (compare the spectrum of the "normal" 
2 00.8- 

b v  r 0.33 - 0.9 star HD 44458 h Rgura 4 a). This ab- 
sence may indicate that these DlBs 
mm *nmM ruMr in 

.I I environment such as the clrcurnstdlar 
"6780" DIB "6707" DIB 1 - o . ~  shell of a Be star. Indeed, other studies, 

HD 179419 e.g. on the behaviour of the 2200 8( 
Ebv T 0.35 feature, indicate that the circumstellar 
I , , , , , , , , - on material may be quite different from the 

1 
d i s e  medium. particularly fn the dust 
grain composltlon. It seems therefore 
promising to further Investigate how this 

0.85 - 0.m "en~irOtIment~" difkmnces, lncludlng 
HI) 144217 the irradiation by the mntrai star, affect 

"5780 IIIB Lp = O,l9 the various "families" of DIB& 
0.8 - 

I . . . . I . . I . 1 . . .  

6775 

- 0'8 A more detailed analysis, based on a 
5780 5785 6100 6785 wider sample of Be southern stars from 

Wavelength (A) whlch we picked the above example, is 
Ftguw 3 a-c: M l s s ~  DIBs: tRe 5797 Ieatum disappears and the 57843 htmify Is srtwgly in preparadon. In this case, a wdl- 
reduced along "pecuIIaf' lines of sight. known problem in the interpretation of 

the data is the difficulty of disentangling 
the circumstellar from the diffuse 

families are strongly varbblw we can fram the sodium spectra, is not large medium contributbn in the total redden- 
thlnk of the lacking of one or more enough to justify the obsewed width in ing. We could overcome this problem by 
d h e  bands as the extreme case of the case of the profik of HD 37023, absatving an open cluster in which nor- 
such a variabilliy. We found cases In supporting the hypothesis that the mal and Be coexist and for which the 
whbh the 5797 A DIB is strongly re- broadening is intrinsic (Porceddu et al. diffuse medjum reddening is obviously 
d u d  or campl&ely absent: for in- 1991 b). If this fact is confirmed, and, the same: If we get the necmsary ab- 
stance, the star 8 Sco (HD 1 4421 7, Fig. more impottant, observed in other well- s8wIng time! 
1 b and 3 c), presents a strong reduc- defined Interstellar clouds, R may be 
tion of the 5797 feature In comparison to used In further constraining the nature of References 
the 5780 one. But probably the most the absorbing carrier of the 5780 DIB. mnvenutl, P., Porceddu, ,,, Ast 
representatbe case of lacking of the P h ~ , ~ 3 2 9 , 1 # 9 .  
5797 is Twum star HD 3.4. Where the Di&s seem not to Chlewleki, G., van der Zwet, O.P., van Ijm- 
37023 (0' Od D), Figure 3 a. Indeed, all Ilve: the case of the 8e stars d m ,  LJ., Greenbarg, J.M., Astrophys. J.. 
the Trapezium stars share this pwullari- SQS, 455,1986. 
ty, as they are evidently embedded in The last interning WamPle haw Cosmt-Mag-, C., Leach, S., Astron. Asfro- 
and seen through the same cloud, h c l a  In our gallery of peculiar 233,559.1990. 
whme mtum should be respon- k that of the spectrum of a Be star, in Heger, M. t, Lick Obs. Bull., lo,  148, 1922. 

sibb for the weakness of the 5780 & Dl6 
in relation to the value of E@-V) a 0.33. 5760 6785 6 ~ 8 0  6786 saw 
The m e  behaviwr is shred by a few 
more stars, as, for example, by HD 
179419 (Em-V) - 0.35) which is shown I 1 
in Figure 3 b: in this case, despite the 
relatively high value of the reddening, 
the 5780 feature is extremely weak and 0.98 

W' 
0.98 

the 6797 is not seen at all. 2 
The medium in the direction of the a 

Orion Trapezium stars is interesting for 4 0.m 
another raason, i.0. the observed un- 
usually large broadening of the 5780 X 

I . . . . l . . r . l . . . . l . . , .  

h d .  The observations of interstellar { sodium lines by Hobbs (1 978) Indicate l! 1 

that several components are prewent to- 
ward the line of 819M of the Trapezium g 
stars. These components have recently 
been confirmed by our high-resolution 

Onm 

(R=100,000) spectra (Porceddu 1991, in HI263462 
preparation) and from t h m  the velocity by = 0.18 0.06 

of the clwds txn be accurately mea- 
wred, However, a Doppler broadening 6-780 6'186 SYQO LBOO 
of a asingle-claud" 5780 DIB profile, ob- Wavelength (A) 
tained by uslng the velocity lnfwmation Flgures 4 a-b: fhe missing #Ss in Be stars. 

''6W7" Dm - 
"5760" Dm 1 HD44458 

&-* = 0.22 
- 0.96 
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The ESO exhibition opened at ths 
Zelss GroBplanetarlurn In (East-) Wlln 
on November 1,1991. The CIty of W i n  
was represented by Mr. Arndt, Staats- 
s e k W  fiir Schule, BerufsbHdung und 
Sport and the Mayor of Berlin-Prem- 
laua Berg, Dr. Dennert. 

This pkmhriurn is one of the wortd's 
largest and was lnaugumtd in 1987 on 
the occasion of the 750th annivemaw of 
brlin. 

It has the latest Zeiss projector with all 
posdMe technical finesses. 

Already on the opening day there 
were lots of visitors and many more are 
expected during the 3 months' duration 
of the exhibition. 

ESO Is particularly pleased to make 
its exhibition available at an lnstltutian 
which only recently wm hcorpomtsd 
Into the Federal Republic, at the time of 
the German re-unification. There is little 
doubt that it will be of particular Interest 
to the l n h a b i i  of the p a h  of Berlin 
surrounding the Planetadurn. 

Mr. Amdt, Udammtmy d St& for Education, Voceflonel TrsJning md WS, mibfth in B d f i  

Looking for Optical Emission from Gamma-Ray Bursters 
M. BOER, C. IWOTCH, Max- Planck-lnstitut fur Extraterrestrische Physik, Garching bei 

Miinchen, Germany 
H. PEDERSEN, Copenhagen University Observatory, Denmark 
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1. Gamma-Ray Bursts: a 20-Year- 
Old Mystery 

Discovered some 20 years ago [I] 
gamma-ray bursts (hereafter GRB) re- 
main mysterious: these transient sour- 
ces emit only during times ranging from 
a few milliseconds to several minutes, 
and they are observed only in the X-ray/ 
Gamma-ray range, from 1 keV to more 
than 100 MeV. They have no obvious 
counterparts, either transient or quies- 
cent, in other spectral regions, 8. g. opti- 
cal [2] or in soft X-rays 131 141. Further- 

more, their light curves, and their energy 
spectra are extremely diverse: there is 
no "typical" gamma-ray burst and 
among the 600 bursts observed until 
now, not even a general classification 
has been established. With 3 notable 
exceptions, none has been observed to 
repeat. The exceptions are the soft re- 
peaters SGR 1806-20 [5] [q, SGR 
1900+14 and the GBS 0526-66 [8] 
March 5b, 1979 GRS, which is located 
in the direction of the LMC). 

Until recently, there was a general 

agreement on the galactic neutron star 
origin of these sources, based on the 
characteristic time scales of the events 
(sometimes less than a millisecond) and 
on the presence of strong magnetic field 
signatures in their energy spectra. In 
that case, with more than 600 detec- 
tions to date (and an actual detection 
rate of 1 per day), GRSs would have 
been the most common manifestation of 
neutron stars in our galaxy. However, 
recently the situation became quite con- 
fused with the announcement by the 


