While Hardie’s study elucidates many
important affinities between Classical and
British art and poetry, the subject is too broad
to comfortably fit in a single volume (luckily,
he did not add literature to his survey). The
space he allots to Blackmore’s poem (less
than 2 pages) is but one casualty. Even so,
this ambitious project is a valuable primer of
a very rich subject area. Hopefully, it will
spark several scholars to plan edited vol-
umes that offer detailed studies of the many
astronomical/literary gems that Hardie has
embedded in these pages.
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Star Noise: Discovering the Radio Uni-
verse, by Kenneth I. Kellermann and Ellen
N. Bouton (Cambridge, Cambridge Uni-

versity Press, 2023). Pp. xvii + 396. ISBN
978-1-316-51935-6 (hardback), 180 x 250
mm, US$50.

It is just on 40 years since the publication of
two books that marked the beginning of stud-
ies on the history of radio astronomy. Both
books were collections of articles by the early
pioneers of radio astronomy and both were
dedicated to the memory of Karl Jansky who
discovered radio waves from space in the
early 1930s. One book was edited by Ken
Kellermann (1984) and the other by Woody
Sullivan (1984). Fast forward 40 years and
we have the publication of Star Noise: Dis-
covering the Radio Universe, co-authored by
Kellermann and Ellen Bouton, with a Fore-
word by the Australian radio astronomer Ron
Ekers, a former President of the International
Astronomical Union (IAU).

Star Noise is the first book to present a
comprehensive overview of the history of
radio astronomy—all 90 years of it. The two
authors are well qualified for the task. Keller-
mann spent almost his entire career at the
National Radio Astronomy Observatory (i.e.
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NRAO) in Charlottesville, Virginia, studying
radio galaxies, quasars and cosmology. He
is a former President of the IAU Commission
on Radio Astronomy, a former Chair of the
IAU/URSI Working Group on Historical Radio
Astronomy, and a recipient of the prestigious
Bruce Gold Medal from the Astronomical So-
ciety of the Pacific. Ellen Bouton is the NRAO
Senior Archivist, overseeing an extensive
collection of historical radio astronomy mat-
erials, and is a co-author of a recent history
of the NRAO and its impact on US radio
astronomy (Kellermann et al., 2020).

The first of the 12 chapters in Star Noise
... provides a detailed account of Karl Jan-
sky’s discovery of radio waves from space in
the early 1930s. The discovery was mostly
ignored by astronomers, largely because
radio science was outside their area of ex-
pertise. The exception was the radio engine-
eer Grote Reber who, at his own expense,
built a radio telescope at his home near Chi-
cago and produced the first maps of radio
emission across the sky.

Radio astronomy grew rapidly after
WWII, thanks largely to wartime advances in
radio science. Although the Americans
Jansky and Reber had pioneered the field,
three main centres emerged elsewhere dur-
ing the late 1940s. One was at the University
of Manchester, another at the University of
Cambridge, while the third was at the Radio-
physics Laboratory, a Government-funded
research centre in Sydney, Australia. Radio-
physics was by far the largest and most
generously funded of the three. The authors
give a detailed and thorough account of the
research in Sydney. To this reviewer, this
comes as a welcome contrast to some Amer-
ican science writers who seem to think that if
the research was not done in the United
States then it probably is not worth writing
about.

Nine of the 12 chapters are devoted to
the discovery by radio astronomy of objects
and phenomenon previously unknown to tra-
ditional optical astronomy. They include rad-
io studies of the Sun, Moon and planets;
interstellar atoms and molecules; pulsars and
neutron stars; quasars and radio galaxies;
and the cosmic microwave background. An
impressive feature of the book are the sever-
al hundred illustrations. Most of the line draw-
ings and graphs are taken from the original
discovery papers. As far as | can tell, about a
half of the numerous photographs were pre-
viously unpublished, many of which are re-
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produced from the NRAO Archives.

A recurring theme throughout the book is
that a significant majority of discoveries in
radio astronomy have been serendipitous.
Only a handful of discoveries have come
from theoretical predictions. As noted in the
publisher’s blurb:

Theory generally played little or no
role — or even pointed in the wrong
direction. Some discoveries came as
a result of military or industrial activ-
ities, some from academic research
intended for other purposes, some
from simply looking with a new tech-
nique. Often it was the right person,
in the right place, at the right time,

KENNETH I.
anp ELLEN N.

STAR NOISE

DISCOVERING THE RADIO UNIVERSE

KELLERMANN
BOUTON

doing the right thing — or sometimes
the wrong thing. Star Noise tells the
story of these discoveries, the men
and women who made them, the cir-
cumstances that enabled them, and
the surprising ways in which real-life
scientific research works.

The discovery of pulsars was a classic
case of serendipity. In 1967 the Cambridge
group built a large array of poles and wires to
study a phenomenon known as interplanet-
ary scintillations—the radio equivalent of the
twinkling of starlight. Graduate student Joce-
lyn Bell accidentally discovered several radio
sources which emitted a succession of regu-
lar pulses, each with an extraordinarily pre-
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cise timing between individual pulses. Even
the announcement of the discovery to a pack-
ed Cambridge lecture theatre had an element
of serendipity:

The moniker ‘pulsar’ was apparently
left on a blackboard by a journalist
whose name has been lost to history,
but the name ‘pulsar’ was immedi-
ately adopted in the scientific as well
as the popular literature ... (page
169).

Incidentally, the authors reveal that pulsars
were independently discovered by Charles
Schisler from a US base in Alaska while mon-
itoring Russian radio transmissions, but be-
cause of military secrecy the discovery was
not made public until 2008.

In Chapter 11 the authors note that

The history of radio astronomy is
largely defined by the continued de-
velopment of ever more powerful in-
struments with increasingly greater
sensitivity and vastly better angular
resolution.

Since radio waves are longer than light by a
factor of about 100,000, for many years it was
assumed that the resolution of radio tele-
scopes would be very poor when compared
to that of optical telescopes. This chapter
describes the extraordinary evolution in the
size, angular resolution and sensitivity of
radio telescopes since the time of Reber’s
homemade parabolic dish in the 1930s. Fol-
lowing the introduction of very long baseline
interferometry (VLBI) in the 1970s, modern
radio telescopes can now achieve angular
resolutions as low as 20 micro-arcseconds,
roughly 10,000 times better than any images
from optical telescopes in space or on the
ground. Even more remarkable, the sensitiv-
ity of radio telescopes since the 1930s has
increased by about one hundred billion times!

The final chapter looks at a number of
sociological aspects of radio astronomy. The
authors list a total of 36 major discoveries in
radio astronomy made since Jansky, in 1933,
up to the publication of the image of the su-
permassive black hole at the centre of M87
in 2019. It is interesting to note that 80% of
these discoveries were made before 1975,
indicating a dramatic fall off in the rate of new
discoveries. About two-thirds of the discover-
ies were made in the US, followed by the UK
and Australia, with only a handful from other
countries. The most likely age of the radio
astronomers at the time of their discoveries



was 29 to 34 and only two were aged 50
or older. Perhaps surprising, the number of
discoveries made at research organisations,
such as Bell Labs in the US and CSIRO in
Australia, slightly exceeded the number made
at universities.

It is also interesting to note the impact
radio astronomy has had on the Nobel Prize
for Physics. Originally, from the first Nobel
Prizes in 1901, discoveries in astrophysics
were considered ineligible for the Physics
prize. The Nobel Foundation changed its pol-
icy in 1974 when Antony Hewish and Martin
Ryle from the Cambridge group received the
first astrophysics award. Since then, there
have been a further nine Prizes for discov-
eries in astrophysics, with four of these nine
awarded to radio astronomers: 1978, the dis-
covery of the cosmic microwave background
(CMB); 1993, a binary pulsar and the detec-
tion of gravitational waves; 2006; the spec-
trum and anisotropy of the CMB; and 2019,
the discovery of the first exoplanet.

Finally, under the heading ‘Known Un-
knowns’, the authors discuss some of the
main issues and challenges facing radio as-
tronomy in the future, including:

(1) The Hubble Constant Ho. There is a
relatively small but stubborn disagree-
ment between values of Ho determined
by different methods that might require a
change in our understanding of the early
Universe.

Dark Matter and Dark Energy. There is

strong evidence that dark matter and

dark energy make up the great majority
of mass—energy in the Universe, but the

nature of these phenomena remains a

great mystery.

(3) Gravitational Background Radiation. Pul-
sar timing arrays have so far been unsuc-
cessful in detecting the GBR resulting
from the collective inspiraling of super-
massive black hole binaries prior to their
catastrophic merging.

(4) Epoch of Reionisation. The EoR when the
first stars and galaxies began to shine is
thought to have occurred about a billion
years after the Big Bang, but it is un-
known whether it was brief or happened

(2)
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more gradually.

(5) Search for Extraterrestrial Intelligence.
Probably no discovery in science would
have a more profound impact on society
than the detection of radio signals from
an intelligent extraterrestrial civilisation.
In conclusion, | do not have any signifi-

cant criticism of the book, but | do have one

concern. The subtitle Discovering the Radio

Universe is excellent and could have been

made the primary title. I'm not so sure about

the current title Star Noise. Jansky referred to
his discovery as ‘star noise’ and indeed most
astronomers assumed that radio emissions
came from a new type of ‘radio star’ within
our Milky Way galaxy. However, this percep-
tion was challenged after the first few radio
sources were identified with extragalactic ob-
jects emitting incredible amounts of energy at
radio wavelengths. Nevertheless, the terms

‘radio star’ and ‘star noise’ continued to be

used until the mid-1950s when the extragal-

actic origin of most of these radio sources
became clear. My concern is that the title Star

Noise might lead some, especially the new

generation of radio astronomers, to assume

that the book is only about the early years of
radio astronomy.

On the contrary, this wonderful book is a
sweeping history of the past 90 years, one
that points the way to where the future lies for
radio astronomy. | can strongly recommend
that you add this excellent book to your per-
sonal library.
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	De Mundi Recentioribus Phænomenis: Cosmologie et Science dans l’Europe des Temps Modernes, XVPeP – XVIIIPeP Siècles, Essais en l’Honneur de Miguel Ángel Granada, edited by Édouard Mehl and Isabelle Pantin. (Turnhout, Brepols, 2022). Pp. 484. ISBN 978-...
	This book is a tribute to Miguel Ángel Gran-ada, a Catalan scholar well known for his studies of the scientific revolution of the six- tenth and seventeenth centuries. It contains a complete bibliography of Granada’s works, and 19 essays about this fa...
	These concerns aside, this is an inter-esting book. The first text, in French by Isa-belle Pantin, places the discussions about the 1572 supernova (not nova!) and the great comet of 1577 within the controversies about religion at the University of Ros...
	Then comes an essay in English by Peter Barker, who describes in detail Copernicus’ debt to Islamic astronomy, as well as other contacts with it at the same epoch (Guillaume Postel as an example). He also discusses the revival of interest for Islamic ...
	There is a great deale of Learning and that very fitt and necessary to be knowne, that is written in Arabicke, and there is a great defect in both our Universities [Oxford and Cambridge] … which we impute … as partly to the great scarcity and want of ...
	The next essay (in Italian) of Dario Tes-sicini recalls that the term of cosmologia seems to have been first used in 1570 by the French Antoine Mizault (ca. 1512–1578), a pupil of Oronce Fine, as the title of a re-edition of his Cosmographiae, seu Mun...
	Cosmography differs from Cosmol-ogy in that the latter treats of the construction and formation of the Universe, while Cosmography is only its technical description. (page 78,
	This is close to the modern meanings. For Mizault also, cosmology dealt with the caus-es and cosmography was a mere description. Kepler did not use the word cosmology but found that some contemporaries have not grasped the purpose of his Mysterium Cos...
	Next, Victor Navarro Brotons discusses in English the impact of ‘Celestial Novelties’ in Spain between 1572 and 1618. Tycho’s 1572 supernova was generally considered as a comet, but a real scientific study was made by Jerónimo Muñoz (ca. 1520–1591) wh...
	… the many questions raised by the novae and comets contributed signif-icantly, in Spain as well as the rest of Europe, to the crisis of the Aristote-lian cosmos. (page 117).
	The following, short essay in English by Patrick J. Boner, is devoted to Kepler’s ideas about the cosmos, largely inspired by those of Cornelius Gemma and triggered by the appearance of the 1572 supernova.
	Pietro D. Omodeo and H. Darrel Rutkin then discuss (in English) the political dimen-sions of the astrology of Tommaso Campan-ella (1568–1639), with particular attention to his utopian vision in the City of the Sun. We can see here how people like him ...
	My knowledge of Italian is too rudiment-ary to be able to report about the paper that follows, by Saverio Ricci, entitled “Chi paga I ribelli?” (who pays the rebels?) with the trans-lated subtitle “Aristocracy and philosophy in Naples at the end of XV...
	The next paper, by Natacha Fabbri, is in French and its title can be translated as “Re-lentless war and moderatio of the opposites: the cosmological order of Telesio.” The Ital-ian philosopher Bernardino Telesio (1509–
	1578) was one of the first who attempted to get rid of Aristotle’s philosophy. In his De Rerum Natura, he developed a world system resting on a war between the principles of cold and heat, inspired by Parmenides. The paper describes this system, which...
	In another study in French, Antonella del Prete examines the origin and development of the ideas of Giordano Bruno on the ele-ments and the nature of celestial bodies.
	Some time before Bruno, Paracelsus had discussed the Creation, as exposed by Didier Kahn in his essay in French. Whether or not he adopted creation of matter ex nihilo is still debated. On the other hand, he discus-sed the creation of natural bodies, ...
	In a long, well-illustrated essay in Ger-man, Olivier Ribordy discusses the work on comets of Johann Baptist Cysat (1587–1657), a Jesuit who was Christoph Scheiner’s assistant of at Ingolstadt. For him, in his Mathemata Astronomica, comets are supra-l...
	Next, Massimo Bucciantini (in English) discusses the strange case of Paolo Antonio Foscarini (1565–1616), a Carmelite Friar who wanted to create a sort of Copernician theol-ogy. He wrote a Letter on the Pythagorean and Copernican Opinions which was co...
	The following paper by Chantal Grell, in French, relates the complicated and eventu-ally unfruitful quest by Hevelius and in paral-lel by Gassendi for the manuscript observa-tions of Tycho Brahe. However, these obser-vations are still preserved and ha...
	The final part of the book is devoted to Kepler. Édouard Mehl discusses first (in French) a note by Kepler about ‘the admir-able proportion of the world,’ kept at Darm-stadt amongst various manuscript docu-ments by Kepler and contemporaries. It shows ...
	An essay by Pierre Jeandillou (in French) then comments on Hegel’s 1801 thesis Dis-sertatio philosophica de Orbis Planetarum, in which he wanted to make intelligible the plan-etary system through a fundamental prin-ciple: to conceive the nature by rea...
	The last part of the book contains a long comment by Nicolas Roudet (in French) on two unpublished horoscopes of the French King Henri IV, dated 1591 and 1595. Their texts, respectively in German and in Latin, are unfortunately not translated into Eng...
	To conclude, I found what I could read of this book interesting, but it is going to be essentially used by specialists.
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	Poésie et Astronomie: de l’Antiquité au Romantisme, edited by Florian Barrière and Caroline Bertonèche. (Grenoble, UGA Éditions, 2020). Pp. 209. ISBN 978-2-37747-205-5, 140 × 215 mm, €25.00.
	This book, in French, is devoted to the re-lations between poetry and astronomy. Artists—poets in particular—have at all times been inspired by the contemplation of the sky and by astronomical events. This was espec-ially true in Antiquity, as recalle...
	The first chapter, by Jean Trinquier, dis-cusses the representation of constellations. Amongst the 48 constellations of the Alma-gest, 25 are animals, 13 personages and 10 objects. The Greek poet Aratos (ca. 315–245 BC), in his Phænomena, describes mo...
	Lucan (39–65 AD) was another Roman poet interested in astronomy, as discussed by Florian Barrière. In several passages of his Bellum civile, he describes solar and lunar eclipses, and with much detail and some accuracy navigation using the stars or co...
	The next chapter, by Florian Audureau, recalls that sailors of Antiquity could use the
	position of the two Ursæ, that are always visible, and the rise of various stars or groups like the Pleiades, Orion or zodiacal constella-tions to obtain direction and time. However, Ursa Majoris occupied a special place, as it was supposed to embody ...
	The second part of the book is devoted to the interest for celestial phenomena in English literature, poetry and theater of the seventeenth and eighteenth centuries. In-deed, as recalled by Sophie Chiari, they are of importance in Shakespeare’s theate...
	The following article, by Pierre Carboni, discusses the ‘scientific’ poetry of the Scot James Thomson (1700–1748), who com-mented in a long Poem Sacred to the Mem-ory of Sir Isaac Newton of 1727 Newton’s astronomical work and some of his work on light...
	In the third part of the book, it is shown that the antique model, from Homer to Lucretius, was used by poets of the Romantic era to comment on the new astronomical dis-coveries (Uranus, Neptune, etc.), and more generally on discoveries in biology and...
	Then Caroline Dauphin describes the re-lations between William Herschel and the poet, botanist and physician Erasmus Darwin (1731–1802), grand-father of Charles Dar-win. Herschel compared the study of stars and star clusters to that of plants or anima...
	Why should we be less inquisitive than the natural philosopher, who sometimes, even from an inconsid-erable number of specimens of a plant, or an animal, is enabled to present us with the history of its rise, progress, and decay? Let us then compare t...
	And further:
	Perhaps, by placing before us the very extensive and varied collection of clusters and nebulæ furnished by my catalogues, we may be able to trace the progress of its operation [of the constructing cause], in the great laboratory of the Universe.
	The idea of evolution is clearly there, inspired by Lucretius. In his poem The Botanic Gar-den (1792, illustrated by William Blake who himself wrote similar poems), Darwin jumps on it, and imagines the beginning of the Uni-verse as a sort of Big Bang,...
	… And the mass starts into a million suns; / Earths round each sun with quick explosions burst, / And second planets issue from the first.
	Similarly, Darwin imagines the end of the Uni-verse, a kind of Big Crunch, and even pro-poses, probably inspired by the theories of the geologist James Hutton, a cyclical Uni-verse:
	Till o’er the wreck, emerging from the storm, / Immortal NATURE lifts her changeful form / Mounts from her funeral pyre on wings of flame, / And soars and shines, another and the same.
	Elsa Courant then describes the interest of Romantic poets in the starry night: it even became a cliché throughout he second half of the eighteenth century and almost the to-tality of the following century. This can be seen through the poems of Edward...
	To summarize, this is an interesting book, which gathers many facts and points of view on the history of the relations between astronomy and poetry from Antiquity to the Romantic era, with numerous citations of poems. It should be of interest not only...
	a wider French-speaking public. However, as its understanding requires an excellent know-ledge of the French language, I doubt that it can reach an international audience: for this, a translation into English would be welcome.
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