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o = 0.47 (cold diaphragm occultation)

u = λ
D

 [pixel units] D = primary mirror

diameter.

2. Diffraction theory indicates that for
a perfect PSF, with a Strehl Ratio of 1,
and without any central occultation, 84%
of the energy is in the central core, i.e.
within 2.44 FWHM diameter, 45.6%
within the core FWHM diameter. When
an adaptive optics servo-loop is aiming
at diffraction-limited images, residual er-
rors are present which leave higher en-
ergies in the surrounding halo of the
long-exposure PSF, and less energy in
the central core: when the Strehl ratio is
less than 1, the energy is spread on
more pixels. Therefore, we calculate the
limiting magnitude for a significant Strehl
ratio, based on our experience.

We calculate the limiting magnitude
for a given sampling and a given Strehl
ratio, but not as a function of the FWHM
which is not the relevant information for
such an estimation: for a Strehl ratio of
about 30 %, the FWHM is the same as
the Airy pattern of the instrument, but the
image is not the theoretical one, as the
correction can still be improved.

Assuming that, we estimate the
equivalent magnitude of the star as:

mlim[Mag] = NEM + ∆msampling +
2.5 log(Strehl)

where
∆msampling =

2.5 log 0.74 + 2.5 log DDC

4.2.3 Extended sources

For an extended source, we need to
scale the NEM to the pixel size, taking
into account the filling factor:

mlim[Mag/arcsec2] =
NEM + ∆msampling

+ 2.5 log(Pixscale) 2[arcsec2]

where

∆msampling = 2.5 log 0.74

5. Conclusion

The  main  characteristics  of  the COM-
IC detector, as measured during the ac-
ceptance tests in Meudon and during the
commissioning run in November 1995
show that this camera, in conjunction with
the adaptive optics system ADONIS, is
fully adapted to imaging operation in the
1–5 µm spectral band. The large dynamic
range of the detector allows long expo-
sure time imaging at all wavelengths,
which is possible regarding the good
quality of the images provided by the

adaptive optics system. A new software,
including real-time facilities such as
shift-and-add, dead pixels removal, sky
subtraction and flat fielding, statistics (S/
N, histogram, diaphragm photometry),
3D view, zoom, one pixel versus time,
batch sequences, automatic log-book, ...,
allows the astronomers to evaluate and
improve in real time the scientific output of
their observations.

The first astronomical object obser-
ved with COMIC, the bright (Mv = 5.40)
solar type star 51 Pegasus, clearly dem-
onstrates the excellent imaging quality
of ADONIS with the COMIC camera
(see The Messenger No. 82, December
1995). The Figure 3 clearly demon-
strates the excellent imaging quality of
ADONIS with the COMIC camera, on
the star HR 8720: the Strehl ratio is up to
60%, and the diffraction limit is
achieved, in the M band, under a median
seeing condition (not better than 1.5″).

Additional information is available on
the ESO WEB site where under Adap-
tive Optics/Adonis there is an updated
description of the instrumentation:
w w w . h q . e s o . o r g / a o t / a d o n i s /
adonis.html#comic

The 5th ESO/OHP Summer School
was hosted again at the Observatoire de
Haute-Provence from 15–26 July. The
school which has so far only been of-
fered bi-annually, selects 18 of Europe’s
most promising young doctoral students
in astronomy. Courses of lectures, ob-
servations and analysis form the intel-
lectual menu. These are aimed at the
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Figure 1: As in past years, the official group
photo is taken during the break in the talk by
Ray Wilson. The organisers are still trying to
explain this occurrence. From left to right in
the first row: Ray Wilson, M.-P. Véron, K.
Eriksson, V. D’Odorico. Second Row: A. Fish-
burn, W. Gacquer, O. Barziv, N. Christlieb, D.
Russeil, G. Dudziak, H. Gleisner, E. Pompei,
C. Laffont, and C. Moutou. Third row: P.
Crane, T. Stanke, A. Mathieu, M. Dennefeld,
R. Voors, P. Royer, J.M. Perrin, J. Fynbo, S.
Darbon, P. Goudfrooij, L. Kaper, B. Geiger, H.
Schmidt. Missing: Torsten Böhm.
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tion of the distance from the blue varia-
ble star P Cygni.

J.-M. Perrin and S. Darbon led K.
Eriksson, B. Geiger and D. Russeil in a
search for extended red emission (ERE)
fluorescence in the compact H II region
Sh 61. Initially, interference filter images
were obtained at the 1.2-m telescope in
order  to  find  the  possible  location  of
the ERE. Subsequently, low-dispersion
spectra of these regions were taken with
CARELEC.

The other major ingredient in the
school was a series of invited lectures on
topics related to observations, instru-
mentation, detectors, and other closely
associated topics. Ray Wilson gave a
stimulating lecture on the design criteria
of modern telescopes and the progress
that has been made in the last few years.
Guy Monnet gave a comprehensive over-
view of instrument designs and the re-
gions of parameter space that they fill.
Michel Dennefeld described optical de-
tectors and emphasised the physical
processes and limitations of CCDs.
Poul-Eric Nissen presented an overview
of high-resolution spectroscopy in which
he described design criteria for an echelle
spectrograph, and showed some results
that can be obtained. Jean-Paul Sivan’s
lecture was aimed at low-resolution spec-
troscopy and its applications to the deter-
mination of density, temperature and
abundances in various types of emission-
line nebulae, to rotation curves of galax-
ies or to the measurements of quasar
redshifts. Hermann-Josef Röser talked
about imaging and photometry. His com-
prehensive lecture reviewed and consol-
idated a large number of topics partially
covered by other lectures, and went on to
show some real results. Richard Hook
gave an overview of how computers are
used in astronomy for data analysis and
of some of the major software efforts in
astronomy. He also described some tech-
niques for resolution enhancement. Fi-
nally, but actually initially (although not
planned that way) Michel Mayor de-
scribed his own work done on site at OHP
in which he discovered the first extra-so-
lar planet around a normal star.

Of course, there were some sweet
parts to the school. A Sunday excursion
to the gorges du Verdon provided an op-
portunity to view some of the surround-
ing country side. This included a short
stop in Moustier Sainte-Marie, a small
village nestled in the side of a mountain
and famous for its pottery. The trip con-
tinued on with a nice picnic at the Lac de
Sainte-Croix. After the picnic, a large
number of people rented paddle boats
or canoes to go into the Gorges. The
highlight of this was an unplanned and
only marginally accidental swimming
event which occurred when one group
capsized in their canoe.

All schools of this sort must end, and
this one did too! On the final day, each
group of students presented a summary
of their results. Although the analysis

spectral line variability of “active” lines
which are a good indicator for the pres-
ence of a magnetically structured stellar
atmosphere. At the 1.2-m telescope,
they observed a young open cluster in
several colours in order to classify the
stars in the HR diagram.

D. Gillet led J. Fynbo, C. Moutou and E.
Pompei in a study of the β Cephei star BW
Vul in an attempt to distinguish between
Stark broadening introduced by the pas-
sage of the compression wave and shock
emission during the line-doubling phase.
They used the AURELIE spectrometer to
measure variations in the Hβ line. Their
imaging project was to see if the small
migrating bump reported in the light curve
of XX Cygni is real or an artifact.

The group (O. Barziv, W. Gacquer
and T. Stanke) led by P. Goudfrooij ob-
served some S0 galaxies in imagery to
study their (B–I) colour gradients and in
spectroscopy, at the 1.93-m telescope
with CARELEC, to measure metallicity
gradients, using the Mg2 index.

S. Ilovaisky led V. d’Odorico, G.
Dudziak and H. Gleisner in a search for
an optical counterpart for ROSAT X-ray
sources. They used the 1.2-m telescope
to obtain multi-colour images of the
X-ray fields, in order to select possible
optical candidates. Using CARELEC,
they then obtained low-dispersion spec-
tra of the candidates. The spectra were
searched for peculiar spectral features
which would identify the optical counter-
part of the X-ray source.

Under the guidance of L. Kaper, A.
Mathieu, H. Schmidt and R. Voors tried
to find out by imaging the field at Hα with
a narrow-band filter if the high-mass bi-
nary Cygnus X1 is a run-away system
with an associated bow shock. At the
1.93-m telescope they have mapped a
strong nebular emission line as a func-

Figure 2: Torsten Böhm explains the vagaries of data reduction systems (or is it French key-
boards?) to Norbert Christlieb, Céline Laffont, and Pierre Royer

process of extracting astrophysically di-
gestible results from photons harvested
at the telescopes.

The OHP observatory is exceptionally
well equipped to provide the ingredients
of success for the school. The three
main telescopes which are reserved for
the students have state-of-the-art instru-
ments and detectors. The site is well
placed to provide a proper mix of clear
skies and other facilities (proper nour-
ishment, other sustenance, access to
recreation, etc.). It is perhaps the other
options which provide the ambience
which insures that the various items on
the menu form a coherent whole and in-
spire the students, their tutors, and all
around to pursue the tasks at hand with
vigour and enthusiasm.

The basic ingredients for the school
were unchanged from previous years.
Students are formed (not divided) into
groups of three, and each group is as-
sisted  by  a  tutor.  The  tutors  helped
the students prepare observing pro-
grammes for both imaging and spectros-
copy. The telescopes and instruments
were prepared carefully according to the
requirements of the programmes, and
the observations were performed, data
were obtained and analysed.

The tutors this year were: Torsten
Böhm, Paul Goudfrooij, and Lex Kaper
from ESO; Denis Gillet, Sergio Ilovaisky,
both of whom have participated in pre-
vious years, Jean-Marie Perrin and
Stephan Darbon from OHP. There is no
doubt that the success of the school is
very much a result of their efforts. In-
deed, this has been confirmed to us by
the students themselves.

T. Böhm led C. Laffont, N. Christlieb
and P. Royer in a study of Herbig Ae/Be
stars. With the AURELIE spectrometer,
they monitored such a star to look for
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techniques had for the most part just
been learned, all groups presented in-
teresting and in some cases potentially
publishable results. This is no small
achievement considering that most peo-

ple were entirely new to the scientific
subject, the observing process, and the
data analysis.

Although this school has not yet
achieved the reputation of some other

schools in France, the organisers
thought that each student would never-
theless appreciate the “Cordon La-
vande” they received and which certifies
their achievements.
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KARBAN, Robert (A), Software Support Engineer
PIEPER, Holger (D), Short-term Student
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PANTIN, Eric (F), Fellow
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HINTERSCHUSTER, Renate (D), Draughtswoman
CLEMENTS, David (GB), Fellow
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RIVERA, Andres (RCH), Optical Detector Engineer

ESO Director General Reappointed
Following an Extraordinary Council Meeting on 13 September 1996, to consider the Contract of the Director General,

the ESO Council extended the current mandate of Professor Riccardo Giacconi as Director General to 31 December 1999.
Professor Giacconi became Director General of ESO on 1 January 1993, after a 12-year term as Director of the Space

Telescope Science Institute in Baltimore. While a Professor at Harvard University, he directed the Einstein X-ray Observa-
tory. His early career achievements include the discovery of X-ray stars and the development of the first all-sky X-ray
satellite observatory Uhuru.


