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used in astronomy since the early nineteenth century. This book
provides a comprehensive account of spectrographs from an his-
torical perspective, from their theory and development over the
last 200 years, to the recent advances of the early twenty-first
century.

The author combines the theoretical principles behind
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coudé, prime focus, échelle, fibre-fed, ultraviolet, nebular, objec-
tive prism, multi-object instruments and those which are ground-
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Preface

Few astronomers would dispute the pivotal rôle that the
astronomical spectrograph has played in the develop-
ment of astrophysics. Of all astronomical instruments
other than the telescope itself, none other can compete
with the spectrograph for the range of new astronom-
ical knowledge it has provided, and for the insights
it has given on the physical nature of the celestial
bodies in the Universe. Together with the predeces-
sor of the spectrograph, the visual spectroscope, these
instruments have revolutionized our knowledge of the
Sun, the planets, stars, gaseous nebulae, the interstellar
medium, galaxies and quasars.

Without the spectrograph, we would know noth-
ing of solar or stellar composition, nothing about stellar
rotation rates, and much less than we do on stellar space
motions and binary stars. Even the real nature of the
stars themselves would be a matter of conjecture and
debate. And we would have rudimentary knowledge of
the conditions prevailing in gaseous and planetary neb-
ulae and of the nature of external galaxies beyond the
Milky Way. There would be no Hubble’s law, and hence
no direct knowledge of the expansion of the Universe
other than indirect inference based on Olbers’ para-
dox or on theoretical prediction. Quasars would not be
easily distinguished from stars, and the study of radio
galaxies and active galactic nuclei would be limited
to their morphological properties in optical or radio
images. In short, optical spectrographs have under-
pinned almost every branch of astrophysics in the past
century and a half.

This monograph is concerned with the astronom-
ical spectrograph and its predecessor, the spectroscope.
Only optical spectrographs are considered, that is,
those using visible or ultraviolet light, except for a
brief discussion of near infrared solar spectroscopy. A
chapter on infrared spectrometers would have been
desirable, but neither time nor space permitted its
inclusion. And only those employing prism or grating
dispersing elements (including grisms) are included in
the discussion.

Two aspects of astronomical spectrographs are
considered, both their historical development and the
theory underpinning their design. I believe each half
of the story presented here complements the other; to
understand the history of this subject, one needs a good
grounding in the theory. Likewise, present-day design-
ers and observers should never forget the history of
their subject and the rich rewards it can confer.

In the first chapter, the historical development
of the instrument from the earliest experiments of
Fraunhofer to the present day are described in some
detail. Secondly, the basic principles of spectrograph
design are reviewed, with an emphasis on the prin-
ciples of achieving the desired resolving power and
the maximum light throughput. Properties of dispers-
ing elements, be they prisms or gratings, are also
discussed. The third and following chapters give fur-
ther details of the history, theory and development of
several important types of spectrograph, namely the
coudé and échelle spectrographs, solar spectrographs,
the objective prism spectrograph, ultraviolet and neb-
ular spectrographs and multi-object spectrographs. A
comprehensive list of references cited is given after
each chapter.

The final chapter discusses ten pioneering spec-
trographs of the late twentieth and early twenty-first
centuries. In the past decade or so, spectrograph design
has made substantial advances. Notable are the devel-
opment of high dispersion échelle spectrographs and
of multi-object spectrographs with optical fibre feeds.
Detector developments, especially the charge-coupled
device (or CCD), have revolutionized the practice
of astronomical spectroscopy, and these advances are
amongst those reviewed.

Also in these pages, credit will be given to the peo-
ple who have designed, built and used spectrographs
in astronomy. This is because this is not a textbook,
but a synthesis about the history, design and applica-
tions of astronomical spectrographs, as well as about
spectroscopists.

ix
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x Preface

Astronomical Spectrographs and their History
should be seen as a natural sequel to my earlier
book, The Analysis of Starlight (Hearnshaw, Cam-
bridge University Press, 1986), which discussed the
history of stellar spectroscopy, but which only briefly
discussed instrumental history and eschewed theory
altogether. The two volumes together give a compre-
hensive account of the development of this science over
the past two centuries.

Much of this monograph was researched while
I was on two sabbatical leaves from the University
of Canterbury, New Zealand. The first occasion was
from mid 1996 to mid 1997. I spent six months from
July 1996 at the South African Astronomical Obser-
vatory in Cape Town, where the outstanding astro-
nomical library was ideal for researching material for
the first two chapters. In early 1997 I visited the
Astrophysikalisches Institut Potsdam (AIP) for four

months, and continued working in the Babels-
berg library of that institution. Finally I spent
the last two months of the sabbatical year at
the Dominion Astrophysical Observatory in Victo-
ria, British Columbia. I am grateful to all three
institutions for access to their excellent library
resources.

The second sabbatical was from September 2003
when I spent three months in the library at the Vati-
can Observatory in Castelgandolfo. From March 2004
I continued this sabbatical with four months in the
library of Lund Observatory in southern Sweden.
All these institutions have outstanding astronomical
libraries.

Further work was undertaken in the library of the
University of Canterbury in New Zealand and on a
brief visit in 1997 to the US Naval Observatory library
in Washington, DC.
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