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ESO member in June 2009. A brief 

 outline of the recent developments and 
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research in Austria is presented. Having 

started from a relatively low level a few 

years ago, astronomical research is 

now expanding very rapidly thanks to 

the accession to ESO.

Research in astronomy in Austria is con-
ducted at three universities: the University 
of Vienna at the Institute of Astronomy; 
the University of Innsbruck at the Institute 
of Astro- and Particle Physics; and  
the University of Graz at the Institute for 
Physics. Some additional astronomy or 
related research is conducted at various 
other places such as the Institute for 
Space Research of the Austrian Academy 
of Sciences in Vienna. In total there are 
currently 27 staff members and many 
young people working at the three univer-
sity institutes. The research topics cover 

a very wide range: from solar physics at 
Graz1; astroseismology, the late stages of 
stellar evolution, planetary systems,  
the interstellar medium, the Milky Way, 
structure of galaxies, galaxy clusters,  
the  history of astronomy and participation 
in the CoRoT and Herschel missions  
at Vienna2; to planetary nebulae, novae, 
galaxy structure, galaxy clusters  
and astro particle physics at Innsbruck3.

Recent developments

For many decades it was the goal of 
 Austrian astronomers to join ESO. For-
tunately, accession to ESA was achieved 
in 1987, but accession to ESO proved to 
AD�LNQD�CHEjBTKS
�3GDQD�VDQD�RDUDQ@K�
attempts and a lot of effort spent by the 
scientists to convince the relevant author-
ities that ESO membership is a must for 
an active astronomical community. Sev-
eral studies evaluating the quality of the 
institutes and the scientists were con-
ducted. Astronomers have made increas-
ing efforts over recent years to increase 
national and international  visibility, work-
ing towards eventually securing a positive 
result. These efforts included the acquisi-
tion of an increasing number of grants 
(from national and international sources), 

of extending international collaborations, 
of enhancing public outreach activities 
and of increasing the publication rate (see 
Figures 2, 3 and 4). Eventually, the ESO 
accession document was signed in 2008 
(see the ESO press release of 30 June 
������@MC�Q@SHjDC�HM�%DAQT@QX�����


With Austria�s new place in the inter-
M@SHNM@K�RBHDMSHjB�BNLLTMHSX�BNMjQLDC�
by its accession to ESO, further devel-
opment is secured. In Innsbruck a new 
ETKK�OQNEDRRNQRGHO�V@R�QDBDMSKX�jKKDC�HM�
astroparticle physics, in Vienna two new 
full professors for astrophysics are in  
the process of being appointed and in 
Innsbruck two more astronomy(-related)  
full professorships are planned, to be 
 an nounced in 2010. So from the low state 
in 2001, with just one full professorship  
HM�@RSQNMNLX��VHSG�SGQDD�LNQD�jKKDC�ADENQD�
SGD�$2.�@BBDRRHNM�@MC�SGD�jUD�MDV�NMDR�
in prospect, there will be nine full profes-
sors within a few years, i.e. an increase 
by a factor of nine over ten years. This 
development allows an optimistic view of 
the future of Austrian astronomy.

Furthermore, the number of science 
 topics being pursued has developed in 
recent years. Previously the Austrian 
strength was mainly in stellar astrophys-

Figure 1. The Institute 
of Astronomy at the 
 University of Vienna.
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Figure 3. Number of refereed publications resulting from the three 
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Figure 4. Acquired grants (in �) for the three Austrian university 
astronomy institutes over the last four years.
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Figure 2. Growth in the total number of personnel at the three university astro-
MNLHB@K�HMRSHSTSDR�HM�&Q@Y��(MMRAQTBJ�@MC�5HDMM@�NUDQ�SGD�K@RS�jUD�XD@QR
�6GHKD�
the permanent staff numbers have stayed almost constant, there is a clear 
increase in the number of postdocs and PhD students. In 2009 an even greater 
increase in these numbers is expected.

ics, but there are now several active 
extragalactic groups, along with more 
BNMMDBSHNMR�SN�NSGDQ�jDKCR�RTBG�@R�L@SG-
ematics and computer science, a natu - 
ral extension because of the large numer-
ical simulations performed by some 
groups. This year has also seen the 
establishment of astroparticle physics in 
Austria (including membership of the 
High Energy Stereoscopic System [HESS] 
collaboration).

As in the rest of Europe, the Bachelor/
Master system was also introduced in 
Austria. While the Universities of Graz 
and Innsbruck offer a Bachelor of Physics 
and a Master of Physics, which include 
many astrophysics courses, the Univer-
sity of Vienna offers a Bachelor of Astron-
omy and a Master of Astronomy. All  
three universities also offer a PhD pro-
gramme, partly in connection with doc-
torate schools.

The Austrian Society for Astronomy and 
Astrophysics

In order to adequately represent the Aus-
trian astronomical community in pursu -
ing the accession to ESO, the Austrian 
Society for Astronomy and Astrophysics 
(ÖGAA) was founded in 2002. This was 
an important step towards ESO member-
ship, but, increasingly, it also serves 
many other purposes. This society holds 
an annual meeting, at which all Austrian 
astronomers meet to present new results 
and discuss new developments. The 
society performs joint public outreach 
activities, keeps in contact with amateur 
astronomers and supports young people.

2BHDMSHjB�GHFGKHFGSR

Austrian astronomy can look back on a 
long history of astrophysics, including the 
Nobel laureate Victor Franz Hess, who 
discovered cosmic rays in 1911. Nowa-
days many modern science topics are 
addressed, of which a few recent high-
lights are selected and presented here.
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In this clumpy gas new stars can form, so 
that the star formation rate is increased 
considerably by the stripping process, 
and in extreme cases the increase in star 
formation can even be up by a factor of 
ten (Kronberger et al., 2008). Interestingly 
the stars not only form in the disc, but 
also in the wake behind the galaxy. Many 
of these stars are not bound to the gal-
axy, so that we have found a process that 
produces a population of new stars in  

Towards a new Maunder Minimum?

The current solar activity minimum is 
longer lasting than previous ones (up to 
around 1900). Will there be a new pro-
longed phase of strongly reduced solar 
activity like that during the Maunder Mini-
mum, which lasted from 1645�1715 and 
coincided with the peak of the �little Ice 
Age� in Europe? The activity of the Sun is 
monitored and �space weather�, which  
HR�RSQNMFKX�HMkTDMBDC�AX�RNK@Q�@BSHUHSX��HR�
RSTCHDC
�2NK@Q�@BSHUHSX�HMkTDMBDR�SGD�HNMH-
sation of the upper atmosphere and  
the propagation of radio signals and GPS 
signals can be severely disturbed (see 
the depiction in Figure 5). Due to the ex -
panding atmosphere, satellite orbits  
can become unstable and the radiation 
can endanger human activities in space. 
At the solar monitoring observatory at 
 Kanzelhöhe, data are taken and used in 
combination with other observations to 
predict the upcoming solar activity maxi-
LTL
�3GD�jQRS�OQDCHBSHNMR�ENQ�SGD�MDV�
maximum (2011) were revised and the 
next maximum is expected to occur two 
or three years later, and its amplitude  
is predicted to be lower than the previous 
one. Applying methods of nonlinear 
dynamics, it has been shown that solar 
activity behaves regularly on a longer 
term basis, but is affected by the onset of 
chaos on smaller scales (Braj�a et al., 
2009). For these calculations solar activ-
ity proxies have been used (such as cos-
mogenic isotopes).

Star formation between galaxies

While it was thought previously that gal-
axy evolution is mainly determined by 
internal processes, it is now clear that  
the environment plays an important role. 
Ram-pressure stripping of galaxies in 
clusters (removal of the interstellar medi- 
 um by the pressure of the intracluster 
medium) in particular has turned out to 
AD�LTBG�LNQD�DEjBHDMS�SG@M�OQDUHNTRKX�
thought (Rödiger & Hensler, 2005; 
 Schindler et al., 2005; Domainko et al., 
2006). Therefore numerical simulations of 
spiral galaxies moving through the intra-
cluster medium have been performed. It 
was found that gas is stripped, not simply 
dispersed, into the intracluster medium, 
and it becomes clumpy, due to external 
pressure and radiative heating (Figure 6). 
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Figure 5. The solar wind interacting with the Earth�s 
magnetosphere. It compresses the magnetosphere 
on the side facing the Sun. This can cause magnetic 
storms and, during strong solar events, such as 
k@QDR�NQ�BNQNM@K�L@RR�DIDBSHNMR��DUDM�ONVDQ�KHMDR�NM�
Earth can fail.

Figure 6. Simulation of a galaxy moving through the 
intracluster gas. The interstellar medium is stripped 
off by ram pressure and forms clumpy structures 
behind the galaxy. In these structures stars, which 
are no longer bound to the galaxy, can form.
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structure formation theory. Detailed mod-
elling of the  evolution of such tidal dwarf 
galaxies in their host�s potential shows 
that they are not easily destroyed by the 
host tide or their own internal energy 
release due to star formation (Hensler et 
al., 2004;  Recchi et al., 2007). This issue 
combines two effects seen in the satellite 
F@K@WHDR�RTQQNTMCHMF�NTQ�,HKJX�6@X��jQRS��
there are far fewer than expected from 
the Lambda Cold Dark Matter (ΛCDM) 
cosmology; and, secondly, the eleven 
brightest satellites of the Milky Way lie 
more or less in the same plane (see Fig-
ure 7 and Kroupa et al., 2005) and rotate 
with the same spin direction as the orbit 
 vector. This phenomenon leads one to 
argue that it can only be explained if the 
satellites were created a long time ago 
through collisions between younger gal-
axies, i.e. be of tidal origin (Metz et al., 
2009). As a very strong but logical con-
sequence, the satellite galaxies should 
@KRN�AD�EQDD�NE�C@QJ�L@SSDQ��@�jMCHMF�SG@S�
RS@MCR�HM�ETMC@LDMS@K�BNMkHBS�VHSG�JHMD-
matically derived total masses for these 
dwarf galaxies. 

Detection of non-radial oscillation modes 
with long lifetimes in giant stars

Towards the ends of their lives, stars like 
the Sun expand greatly to become red 
giant stars. Such evolved stars can pro-
vide stringent tests of stellar theory, as 
many uncertainties in the internal stellar 

the space between the galaxies (Kapferer 
et al., 2009). The required densities for 
this process to take place are not as high 
as expected: ram pressure with star for-
mation can also take place at distances 
NE��p,OB�EQNL�SGD�BKTRSDQ�BDMSQD��H
D
�HS�HR�
expected that this is a very common 
process.

Galaxy mergers and the origin of satellite 
galaxies

Gravitational tides are widely understood 
to strip and destroy galactic substruc-
tures. In the course of a galaxy merger 
compressive tides may develop and pre-
vent star-forming regions from dissolv  ing, 
after they have condensed to form clus-
ters of stars. A statistical study of such 
compressive modes of the galaxy merger 
in NGC 4038/39 (the Antennae) showed 
that around 15% of the disc material 
undergoes compressive tides at the peri-
centre (Renaud et al., 2008). In addition, 
secondary structures form when gas- 
rich galaxies interact: conservation of 
angu lar momentum and energy leads to 
expanding tidal arms which fragment and 
form star clusters of varying size up to 
dwarf galaxy type objects. The formation 
of such �tidal dwarf galaxies� is therefore 
an inherent part of any cosmological 
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Figure 7. The disc of 
satellites around the 
Milky Way.

structure accumulate with age. Important 
examples are convective overshooting 
and rotational mixing during the central 
hydrogen-burning phase that determine 
the mass of the helium core, but which 
are not well understood. The analysis of 
radial and non-radial stellar oscillations 
can be used to constrain the mass of the 
helium core. Although all giants are ex-
pected to oscillate, it has hitherto been 
unclear whether non-radial modes are 
observable at all in red giants, or whether 
the oscillation modes have a short or a 
long mode lifetime, which determines the 
observational precision of the frequen-
cies. Using data from the CoRoT mission, 
radial and non-radial oscillations were 
detected in more than 300 giant stars  
(De Ridder et al., 2009). For at least some 
of the giants, the mode lifetimes are of 
the order of a month. So far, no satisfac-
tory theoretical explanation currently ex-
ists for these observations.

Public outreach

To �share exciting discoveries and the 
beauty of the Universe with the broad 
public� (as phrased by ESO), has been, is 
and will, of course, be an important goal 
for Austrian astronomers in the future. 
Promotion of astronomy to the Austrian 
public will be enhanced by membership 
of ESO through the, already widespread, 
activities that have taken place, partly 
within the framework of the International 
Year of Physics 2005, the International 
Heliophysical Year 2007 and the Interna-
tional Year of Astronomy 2009. Such 
activities comprise: lectures at various 
types of adult education centres, elemen-
tary and secondary schools (see Fig- 
ure 8), universities and clubs (like Rotary 
Clubs, Lions Clubs, etc.); advanced train-
ing courses for school teachers; regular 
(and irregular) guided tours, including 
public use of telescopes at our institutes; 
various open air activities, partly in coop-
eration with amateur astronomers; indoor 
activities at, say, shopping centres, fairs 
and the like; an annual Austrian astron-
omy day; popular articles for newspapers 
and magazines; exclusive interviews for 
the press, as well as for radio and TV sta-
tions; and last, but not least, answering 
the widely varied questions sent in by 
 telephone or e-mail on phenomena in the 
night and day sky.
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This list of outreach activities could easily 
be extended. It is expected that this kind 
of work will certainly �wax, rather than 
wane�. Austrian astronomers are pleased 
to react to their new membership at  
ESO, not only with respect to an improved 
RBHDMSHjB�NTSOTS��ATS�@KRN�HM�QDF@QC�SN� 
an increased interaction with the pub- 
lic. After all, Austrian taxpayers (also)  
have the right to know what happens 
when their money is spent on �heavenly 
 matters�.
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Figure 8. Children at 
a 3D presentation  
of simulated galaxies.

Adriaan Blaauw, the former ESO Director 
General (1970�1974), paid a return visit  
SN�$2.�'D@CPT@QSDQR�NM���p)TKX�����
�
He is shown here seated in the library 
where he was consulting the Oort Library, 
donated by the late Jan Hendrik Oort  
to ESO. Adriaan Blaauw, now aged 95, is 
the author of ESO�s Early History and set 
up the ESO Historical Archives collection, 
which is housed at ESO headquarters. 
During his visit he reviewed the collection 
and was able to include some additional 
historical documents.


