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Summary
The end of last year saw the first ESO Astronomy Camp take place, held at the Astronomical Observatory of the Autonomous Region of the Aosta Valley. The aim of this report is to give a short overview of the camp programme and focus on
one of its workshops — the stellar spectroscopy laboratory — as a case study.

Introduction
From 26 to 31 December 2013, the picturesque alpine village of Saint Barthélemy
in the Italian Western Alps, played host
to 56 secondary school students keen to
learn more about astronomy. This was the
first ESO Astronomy Camp, held at the
Astronomical Observatory of the Aosta
Valley.
The winter astronomy school explored
the theme of the visible and the invisible
Universe through lectures, hands-on activities, and night-time observations with telescopes and instruments. One of these
activities was a laboratory on stellar spectroscopy which will be further explored
through this report, looking at its aims,
challenges and achievements.

The observatory
The location of the first ESO Astronomy
Camp was chosen based on several factors, with the favourable conditions for nighttime observations being among the most
important. The sky in Saint-Barthelemy has
almost negligible light pollution. The nearby
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city of Aosta is relatively small and its lights
are concealed by the nearby mountains,
and the larger but much more distant city
of Turin — which lies 70–80 kilom etres
away — has little effect, as, although it
causes some slight light scattering in the
lowest atmospheric layers, it is hidden by
the 3000-metre peaks in the south-eastern
area of the Aosta Valley. The alpine location
also means that c
 rystal-clear weather is a
common occurrence, especially during the
winter season.
The extensive experience of the observatory staff was also a considerable factor.
They have developed and implemented
educational activities that make use of the
seven 25-centimetre reflecting telescopes
placed on the panoramic didactical terrace
of the observatory. In addition, the location
is well connected, with a handy motorway
connection running from the international
airport of Milan Malpensa to Nus, a town
20 minutes from the observatory.

The participants
The camp brought together 56 students —
29 girls and 27 boys — aged 15 to 18 years
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Figure 1. Spectra taken at the Camp arranged along
the Harvard spectral sequence. Below each spectrum the name of the star and its spectral classification are indicated. The suffix “I” after the symbol of an
element means “neutral”, the suffix “II” means “singly
ionised”. The main lines and bands are highlighted.

and from 18 different countries. Most were
from the ESO Member States, but not all.
The international aspect was greatly appreciated by the participants who had the
opportunity to meet their peers from different countries and cultures with the same
interests and passions. The command of
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Figure 2. The students at the ESO Astronomy Camp 2013.

English as the common language at the
camp was quite good and did not pose any
problems to the team.

The challenges
The main challenge for the organisers was
to tune the level of the activities and lectures to make them enjoyable and challenging for everybody, notwithstanding
the different backgrounds with regard to
school curricula, age and personal interest. For this reason, students were invited
to give continuous feedback to help the
organisers to adjust the activities based on
suggestions and expectations. Lecturers
used appropriate, but simple terminology,
provided full explanations of all physical
concepts which were introduced — even
the most basic ones — and illustrated the
concepts with examples from everyday
experience.

knowledge of physics and astronomy
could go further with some specific topics and discuss them with the astronomers
during lunch or free time.

The programme
The programme aimed to introduce the
students to activities related to research
processes in astronomy and science in
general. Besides leisure and sport activities (about three hours per day), the schedule included:
• Lectures and theoretical exercises led

•
•

•

Visiting astronomers, observatory staff
and supervisors spent all their time at the
camp with the participants. This meant that
the participants with the most advanced

•

by visiting astronomers and observatory
staff: 45%;
Sky observations with naked eye and
telescopes: 25%;
Data analysis including stellar spectroscopy and measurement of the angular
response of an antenna: 15%;
L aboratory activities for measuring the
angular response of an antenna: 10%;
Group presentations on art and science
and the measurement of the angular
response of an antenna: 5%.
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The theme of the camp, The Hidden
Universe, was explored by lectures and
activities dedicated to optical, infrared,
radio, ultraviolet and X-ray astronomy plus
an introduction to the multi-wavelength
Universe.

The stellar spectroscopy activity
The stellar spectroscopy laboratory covered the topic of optical astronomy from
different perspectives: theoretical, including simple calculations and exercises;
practical, through night-time observations
with telescopes and use of a spectrograph
and associated software; data analysis
and discussion of errors. The objectives of
the laboratory were to introduce the students to the importance of spectroscopy in
astrophysics and to learn both how to take
a spectrum and how to extract information
about the star’s temperature by analysing
its spectral lines.
Stellar spectroscopy is strictly related to
stellar colours and so can be appreciated at the telescope and, to some extent,
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Figure 3. Telescope observations at the observatory.

Figure 4. The astronomical observatory of the Aosta valley at night.
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even with the naked eye. So, the laboratory
began with the observation of late autumn
and winter constellations, identifying stars
of different colours. Students were then
organised into small groups and instructed
how to operate a spectrograph and a CCD
camera attached to one of the didactical
telescopes. They could then capture the
spectra of several “favourite” stars, among
which were Aldebaran, Betelgeuse, Dubhe,
Mirphak and Sirius.
These spectra were wavelength-calibrated
thanks to the prominent Balmer lines visible
in the spectrum of one star — Menkalinan
in the constellation of Auriga — used as a
calibrator. The students could appreciate
the differences between spectra and learnt
to pick out diagnostic lines in order to relate
them to stellar temperatures.
The morning after the observation was
devoted to the stellar classification contest. Teams of students competed to classify the spectra according to the Harvard
Classification Scheme. There were no
awards for winners, except for the deserved
acknowledgement, but instead there was
a special prize for the team finishing last
— the so-called Antares prize. The award
involved the losing team taking the spectrum of the red supergiant Antares, which
by the end of December rises a couple of
hours before sunrise. In the end the prize
was not awarded, even though some of
the more enthusiastic students would have
loved to wake up in the night for this very
special observation.

Conclusion
The first ESO Astronomy Camp had
some very positive outcomes. There
were 170 applications from 24 countries,
the informal and formal feedback from
participants and their families has been
very good, as were the lecturers’ comments. We feel that the camp has been a
highly formative learning experience for the
participants, facilitated by the enthusiasm
of the students, the excitement of the international environment and the quality of the
social and sporting activities.

ple telescope observations. We feel as well
that the number of practical activities and
sky observations should increase, and the
challenge for future similar experiences
will be to reduce the number of hours of
theoretical lessons — which are nonetheless fundamental to appreciate and
actively contribute to practical activities —
and invest in technical equipment to work
in smaller groups, thus giving everybody
the opportunity to spend more time on the
instruments.

Links
Sterrenlab website: http://www.sterrenlab.
com/camps/eso-astronomy-camp-2014/

We hope that future camps will build on the
success and lessons learnt from this first
case. The ESO Astronomy Camp 2014 is
already being planned and will take place
from 26 December to 1 January 2015 in
Saint Barthelemy, Italy. The theme of the
camp will be Distances in the Universe.
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Students greatly appreciated the variety
in the professional staff, both visiting and
resident, and of the activities, which were
not limited to face-to-face lessons and sim-
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