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3D SPECTROSCOPY IN ASTRONOMY

Simultaneously storing both spectral and spatial information, 3D spectroscopy offers a
new way to tackle astrophysical problems, and opens up new lines of research. Since
its inception in the eighties and early nineties, research in this field has grown enor-
mously. Large telescopes all around the world are now equipped with integral field units,
and two instruments of the James Webb Space Telescope will have integral field spectro-
scopic capabilities. Nowadays, more effort is dedicated to refining techniques for reducing,
analysing and interpreting the data obtained with 3D spectrographs.

Containing lectures from the seventeenth Winter School of the Canary Islands Astro-
physics Institute, this book explores new 3D spectroscopy techniques and data. A broad
and balanced presentation of research in this field, it introduces astronomers to a new
generation of instruments, widening the appeal of integral field spectroscopy and helping
it become a powerful tool in tackling astrophysical problems.
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Preface

3D spectroscopy has a relatively short history. Most of the present instrument concepts
were developed in the 1980s and early 1990s. During those pioneering years a great deal of
work was done in optical labs in an attempt to understand how the optical fibres, micro-
lenses and image slicers behave. Only a few groups (often formed by one or two people)
worked on this topic. Communications were not very good, which explains why virtually
all the groups decided to refer to this technique by a different name. So we ended up
with ‘spectral imaging’, ‘bidimensional spectroscopy’, ‘integral field spectroscopy’, ‘two-
dimensional spectroscopy’, ‘3D spectroscopy’, etc.

During those years it was more than doubtful whether this technique was going to
be useful at all. In fact, it looked like a kind of curiosity of limited practical interest
to astronomy. However, in the 1990s the first scientific results were obtained and they
inmediately produced a change of perception.

In the last few years investment in this type of instrumentation has been enormous.
Large telescopes all around the world are now equipped with integral field units. Two
instruments of the future James Webb Space Telescope will also have integral field spec-
troscopic capabilities, etc. Instead of being based in the optical lab trying to characterize
optical fibres or micro-lenses, more effort is dedicated nowadays to refining techniques
for reducing, analysing and interpreting the data obtained with a new generation of 3D
spectrographs. Clearly, we are in a wholly different phase; by attending the lectures and
viewing the posters of our Winter School, it is clear that 3D spectroscopy has truly
arrived on the scene.

This Winter School is particularly timely. It is aimed at instructing a new generation
of astronomers in a new generation of instruments. This will probably be the first and
last school on this topic. In a few years’ time, organizing a similar school would seem like
organizing a school today on ‘imaging’. However, the string of recent scientific conferences
on 3D spectroscopy and the over-subscription to this school would seem to indicate that
this is the right topic at this time.

The Instituto de Astrofisica de Canarias (IAC) is specially pleased to be organizing a
Winter School on the topic of 3D spectroscopy because it has contributed to this field
since its inception. More than 15 years ago a small group of researchers at the IAC started
working in this field. They set up from scratch an optical fibre lab at the institute and
developed the first experimental integral field systems for the telescopes on La Palma.
That was just the beginning of the TAC’s contribution to the development and diffusion of
this technique, a contribution that continues today to extend on several fronts, including
the organization of this workshop in collaboration with the European Euro3D network.

The aim of this Winter School is to widen the appeal of integral field spectroscopy
beyond the limited community of experts and to help it become a powerful tool in the
hands of a new generation of astronomers for tackling new (and old) astrophysical prob-
lems. We thank all the participants, lecturers and students for their valuable contributions
to this objective.

The Editors

xi
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