the CCD dewar entrance window and
the surface of the CCD itself. The most
obvious spurious reflections in WFI im-
ages are out-of-focus ghost images of
bright stars (Fig. 5). The effect is at
least partly filter-dependent — multiple
reflections are much more prevalent in
the Ho and [SIl] narrow-band filters
compared to other narrow-bands or
U B V R I. Individual ghost reflections in
B V R | contain 1.5 to 2% of the unre-
flected starlight; the reflections in Ha
and [SIl] are even stronger than the
others because the first reflection is
nearer to focus, and the light more con-
centrated, even though the total reflect-
ed content is virtually the same.
Removing these ghosts from sky
frames is somewhat problematic, since
the offset between ghost and object
varies symmetrically with object dis-
tance from the optical axis. Hence, tel-
escope dithering and median-filtering
strategies such as those described in
Jones, Shopbell & Bland-Hawthorn
(2001) are not effective.

Ghost reflections are just one con-
tributor to stray illumination in the
flat-field. Other components such as
diffuse scattered light (across the full
field), focal concentration and side illu-
mination also contribute, giving rise to
flat-field errors discussed earlier. These
are not as readily identifiable as the
ghosts, and so at best, the observer
needs to correct for their influence
through the offset technique described
above. The bottom line is that the com-
bined contribution is more than a few
per cent, and observers desirous of

S@Uﬁf)ﬁf— a Collection

of Astronomical Software for ESO Users

R. HOOK, ST-ECF

There are active astronomers, visi-
tors and students at all four ESO sites
who need a wide variety of software to
work efficiently. Much of this scientific
software has been developed in the
community and is not normally used in
non-astronomical establishments. Ex-
amples are software to reduce, display,
analyse and visualise astronomical
data.

If there is no co-ordination, there is a
strong tendency for such software to be
installed at the different sites only when
requests come from users and there is
no simple way, or enough human re-
sources, to make updates or ensure
compatibility between sites. As a result
it was common for visitors to ESO sites
to be unsure what software they could
expect to be available and in the case
of offline data manipulation at the tele-
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photometric precision better than a few
per cent need to correct for these ef-
fects.

Conclusions

Considering the field size of the WFI
camera, the flat-field errors are not un-
usually large. This bears testimony to
the quality of the optics. However, for
many observers, the amplitude of the
effect might come as a surprise since it
is often claimed in the literature that
cameras in general can be flat-fielded
to within a few millimagnitudes (particu-
larly when using median filtered
night-sky frames as super-flat calibra-
tion). A perfect calibration should not
leave a flat sky background if the illumi-
nation at the detector plane is not uni-
form, hence this should not be consid-
ered as a valid test of the achieved ac-
curacy. We have shown that if we use
just the standard flat-field correction,
the achievable accuracy is of the order
of 5%. Nevertheless, this number does
not contain the whole truth because the
same star placed at different parts of
the mosaic could show systematic vari-
ations in its measured brightness of al-
most 10% peak-to-valley. This is quite
devastating for programmes that at-
tempt to find spatial correlations in
quantities directly derivable from the
fluxes. Thankfully, the colours appear to
be much less affected.

One may wonder why such errors
are rarely accounted for. It is simply not
easy to detect the 2-D effect unless you
specifically look for it, and have suitable

scope such uncertainty could lead to in-
convenience and possibly inefficient
use of observing time.

To try to avoid these problems the
Scisoft project was established at the
beginning of 2000. It is a joint effort be-
tween the author from the ST-ECF, the
ESO scientific community represented
by an advisory board with delegates
from each ESO site, and the ESO IT
group which is part of the Technology
Division. Recently, the Data Manage-
ment and Operations Division has also
become an active member by support-
ing external distribution.

Scisoft maintains a uniform, docu-
mented and tested collection of soft-
ware for the three main ESO computer
platforms — Solaris, HP-UX and Linux —
and makes regular distributions inter-
nally on CD-ROM. This collection is the

dithered frames to analyse. It is reas-
suring to see that with the proper pro-
cedures the systematic errors can be
reduced down to 1%.

Because of a fast readout and the
large area — hence, the large number of
measurements per frame — WFI obser-
vations can easily include the dithered
exposures needed for computing the
calibration correction. This procedure
will still be easier when accurate
wide-field standard fields are available.
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standard one for users and visitors at
all four sites. It is also distributed from
Garching to Chile using mirroring so
that updates propagate automatically.
The items included on the three plat-
forms are close to identical. At each re-
lease the policy is to have only one ver-
sion of each package, the most recent
available. Installing a single collection
takes far less effort than locating and
installing many individual items and
testing them and hence leads to a ma-
jor reduction in the total effort required
for scientific software support through-
out ESO.

The content of the collection is driven
by the needs of ESO users which are
expressed by representatives of all four
ESO sites at a board meeting before
each new release. At present the col-
lection contains IRAF with many lay-



ered packages, ESO-MIDAS, Eclipse
(for ISAAC and other data), IDL (al-
though a license must be bought to al-
low full operation, not just the demo
mode), GILDAS, Difmap, Terapix tools
including SExtractor, image display
programmes such as Skycat, ds9,
SAOimage, ximtool, etc, and many
other things. A full list is available
at http://www.eso.org/scisoft. Anyone
planning observing at an ESO tele-
scope in Chile can expect to find this
collection on site for their immediate
off-line data analysis. The contents are
biased towards the needs of the ESO
optical and near-IR communities so, for
example, there is no X-ray software in-
cluded.

Although some ESO software items
(ESO-MIDAS, Eclipse and Skycat for
example) are included in Scisoft, most
are not as they typically are linked to
other deadlines such as proposal sub-
mission and maintained and supported
independently. These items should be
obtained via the ESO web pages as at
present.

Scisoft releases occur at approxi-
mately six-monthly intervals and there
have so far been two, in June and
November 2000. The next one will
be in July 2001. Originally, this collec-
tion was just intended for internal ESO
use but in spring 2001 it was decided to
also allow external distribution without
support.

Although now available to external
users, it is intended that the Scisoft col-
lection will remain focused on the ESO
internal needs and will develop accord-
ingly. Nevertheless, we are interested
in hearing comments from the external
community.

The external (“EXPORT”) version
lacks some of the items in the internal
version because of copyright questions
but is otherwise close to identical.
Anyone wishing to request a copy is en-
couraged to send their postal address
and the name of the version they would
like to receive (Linux, Solaris or HP-UX)
to “scisoft_request@eso.org” and we
will post them a CD (see picture at right
of title).

LATEST NEWS
ESO High-Level

C. MADSEN, ESO

In connection with the meeting of
the ESO Council in Porto on June
18-19, ESO invited a number of rep-
resentatives from important groups in
Portuguese society, including acade-
mia, industry, politics and the media
for a presentation at the Centre for
Astrophysics of the University of Porto
(CAUP). At the meeting, presenta-
tions were given by the Portuguese
Minister for Science and Technology,
Prof. J.M. Gago, the ESO Council
President, Dr. Arno Freytag, the
Director General of ESO, Dr. Cathrine
Cesarsky, Prof. Teresa Lago, Head of
CAUP and Portuguese delegate to
the ESO Council, and finally Dr. Jodo
Alves, ESO. This was followed by a

Presentation in Porto

live video conference with Paranal,
where Damien Hutsemékers dis-
cussed current observations done
with the VLT telescope ANTU. A cock-
tail and a short planetarium show
completed the event, which also
marked ESO’s first public appearance
in Portugal since the formal accession
of this country to ESO. ESO will con-
tinue its high-level presentations in its
member states with the next event
planned to take place in Brussels in
November this year, at the time of the
Belgian EU Presidency.

Prof. Gago’s speech about the develop-
ment of science in Portugal and the im-
portance of international collaboration
drew great applause among the invited
guests.
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