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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  
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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 



BATSE team [Q] that the distribution of 
pmm-ray burst souroes is apparently 
quite Isotropic and (from the analysis of 
their detection rate In e way drnilar to 
the logN - logs test) that their expePi- 
ment seas at- all GRB occurrences, 
Taken togefher, these observations ex- 
clude a gabctic origin and favour a cos- 
mdogical origin for GRBs although a 
very local w an extended gal-c halo 
origln seem not to b~ excluded, and 
there is some debate on the possible 
instrumental biases. However, none of 
these qgestlons fit all ths abaerva- 
tions and this shows the need to obtain 
independent data on these sources. 

2. bcal'lzing the Sources 
There are two ways to localize GRB 

sources. The Rtst  one is the go-called 
trlangulatIon (or time of arrival) method. 
Using the time delay between We dew-  
tion of the same event by several Instw 
ments, widely separated in space, one 
can derive the diredon of the source. In 
order to obtain awurate podtims, the 
triangulation method needs at bast 2 
detectors on Inteqlanm spacecmk 
The current Inkplanetaty network uses 
the GRB detectors aboard the Pioneer 
Venus Orbiier (WO) and the Ulysses 
mission (which will leave the mltptle In 
Februmy 1492) in addition to the instru- 
ments on near-Earth platforms (Granat, 
Ginga, SoIar A, Compton GRO, OMSP). 
This M o d  may reach my g m d  
accuracies, 025 arcmln2 for GRB 
790305b {Gamma-ray bursts are usually 
designed by the letter ORB fdlowed by 
the event date, here March 5,1979, and 
eventually a I&er indicating the wdsr of 
the event In the day), but for a very small 
number of strong bursts with a well- 
defined time structure. 

The other approach uses the anism- 
phy of the detector response to the slg- 
wit direction of Incidence, wlth several 
detectors (8 for the Burst and Transient 
Experiment - hereafter BATS€ - on- 
board the Compton Gamma-ray Obsar- 
vatory - CGRO) locatized syrnmetrldty 
on the same s p a m f t .  In this 're- 
sponse anisotrophy" method, the accu- 
racy reached Is not as good, 1 to 5 
degrees for BATSE on CGRO, but almost 
A1 bursts detected may be locallzed 
(about 180 during the first 6 months of 
t h ~  CGRO rnfsslon). The WATCH expert- 
rnent, onboard the Granat satellite, uwa 
a third method, with a rotating oolllmator 
grid, and provides localbt!om wlth an 
intmediats aocumoy, typicaJly0.3 deg. 
for strong events. Except for a handful of 

bxe8 ~ h k h  well ~ ~ l ~ g h  
locallred with the triangulation method, 
fhe emr boxes are far too large to search 
for qulescmt counterparts at any 
wavelength. 

3- Do GRB Emit Visible Light? 
Based on wotk on archival plates I101 

[I I] [12l them were claims that optical 
transients were observed in or n w  
some gamma-my burst mot barns. The 
reality of these events is not yet est&b- 
lished and b the subject of a v q  hot 
debate [la] [I41 [is]. However, GRB 
sources may well a p m  to be e m t W  
at optical wavelengths, either as the re- 
aufl of the reproeassing of the gamma 
rays In an aceretion dlsk or In the photo- 
sphere of a binary mmpanion, or b e  
muse of the thermal deoay of the mu- 
tron star surface afker the burst, which 
depnds on the amount and on the 
depth of the energy release. 

The goal of our project is to find this 
emission, or to s& eonstmints on it. The 
WATCH, BATSE, and CClMPTEL teams 
m y  provlde rough locdIraf'10n withln 12 
to 14 hwrs a m  h e  burst. Shortly after, 
we expose a plate at the ESO Schmidt 
teiwope. This plste may then be m- 
pared with the ESO, Patomar or UK sky 
surveys. If a new object is found, then 
follow-up studies may be triggered at 
hqef telescopes, Later, when a more 
precise localhation is eventually derived 
using the frlangulation method, a mom 
careful study of the GRB a m  may ba 
done. 

The discovery of an optloat transient 
GRB counterpmt may answer several 
questions about these elusive objeats, 
such as thdr distance (@tactic vs. cos- 
mological), thdr membership to a birvary 
system, the energy process. . . . A de- 
tection would pmvlds w also with a 
localkation suitable tor a real deep 
search far a quiescent counterpart, and 
may result in a breakthrough in our 
understanding of these enigmatic sour- 
a. Even repeated non-detection 

I 250 * 

would set stringent constmlnts on M 
amount of energy emitted at optical 
wavelengths during and after the burst, 
on the thmat decay time of the mum 
and on its nature. This would also be an 
Important point In the debate on UI% 

h r e a l l t y  of optical flashes, thdr astrophy- 
sWl origin, and their as#ciatlon with 
the (3RB phenomenon. Whatever is the 
outcome of our prqect, we hope that it 
will Improve signifbantly the knowldge 
of gamma-ray bursf sources. 
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