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	Professor Sir Fred Hoyle [1915-2001]

It is with deep regret that we report the passing away of our illustrious colleague. Upto the beginning of Ausust when he suffered a stroke, he was a constant source of inspiration and wisdom which we could always tap. He was the prime mentor of the recent work that is reported elswhere on this site, on the detection of microorganisms at 41km in the stratosphere. 
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Sir Fred Hoyle, a world-renowned astronomer, is acknowledged to be one of the most creative scientists of the 20th century. He has held the position of Plumian Professor of Astronomy at Cambridge University, and was also the founder of the Institute of Astronomy at Cambridge. He is currently an Honorary Fellow of both Emmanuel College and St.John's College Cambridge and an Honorary Professor at Cardiff University of Wales. He is best known for his seminal contributions to the theory of the structure of stars and on the origin of the chemical elements in stars. He is a joint proponent of the Steady-State model of the Universe, and in collaboration with Chandra Wickramasinghe he has pioneered the modern theory of panspermia. Amongst the numerous awards and distinctions bestowed on him are the UN Kalinga Prize, 1968, the Royal Medal of the Royal Society and the Gold Medal of the Royal Astronomical Society. In 1997 he was awarded the highly prestigious Crafoord Prize by the the Swedish Academy in recognition of outstanding basic research in fields not covered by the Nobel prize. He is a Fellow of the Royal Society and a Foriegn Associate of the US National Academy of Sciences. He has published over 40 books, including technical science, popular science and science fiction. 

OBITUARY

Professor Sir Fred Hoyle (Independent, 23 August 2001

By Chandra Wickramasinghe
Throughout a long and distinguished career stretching over six decades Sir Fred Hoyle sought to answer some of the biggest questions in science: How did the Universe originate? How did life begin? What are the eventual fates of planets, stars and galaxies? More often than not he discovered answers to such questions in the most unsuspected places. For instance he discovered that the secret of how stars evolve lay in a certain property of the carbon nucleus, a property (a resonance) that was not discovered until Fred himself had pointed to its absolute necessity. 

Fred believed that, as a general rule, solutions to major unsolved problems had to be sought by exploring radical hypotheses, whilst at the same time not deviating from well-attested scientific tools and methods. For if such solutions did indeed lie in the realms of orthodox theory upon which everyone agreed, they would either have been discovered already, or they would be trivial. 

Fred Hoyle had no respect for the boundaries between scientific disciplines which were artificial social constructs that often stood in the way of a proper comprehension of the cosmos. The Universe does not respect the differences between physics, chemistry and biology, he would say, and his career in astronomy progressively embraced all these disciplines. With meticulous attention to detail he proceeded to master whatever discipline was needed in order to explore the Universe. Nor was Fred ever daunted by the enormous difficulty of some of the problems he tackled. With resolute determination and a fearless independence of mind he devoted a lifetime to understand the world in which we live. 

Fred Hoyle will also be remembered as one of the greatest popularisers of science in the 20th century, following in the distinguished traditions H.G. Wells, James Jeans and Arthur Eddington. He had a rare gift of explaining complex scientific concepts in the simplest of terms, and in so doing he never failed to captivate huge audiences on radio, TV, public lectures as well as through his popular books. In 1950 he gave an historic series of radio talks on the BBC Third Program (which was later published as a book entitled The Nature of the Universe.) Millions of listeners and readers of Fred Hoyle the world over admit to being enticed into science by the power of his arguments and his inimtable style of exposition. He was much admired and loved by the scientifically literate public in Britain and abroad. 

Fred's more serious scientific work served as an inspiration to three generations of astronomers. Many of us would ungrudgingly acknowledge our debt of gratitude to Fred as one of the most creative and imaginative scientists of our times, one who taught us by his example to expore the world and search for Truth objectively and fearlessly, without prejudice, being guided only by the compelling trajectory of logic. He often condemned the enormous social pressures that are brought to bear on scientists nowadays to conform. He sneered at the modern practices of peer review and science umpiring conducted by journals, declaring them to be an invitation to unconstructive conformism, an impediment to the progress of science. In expressing such forthright views of the modern scene he was criticised by the scientific establishment and he made many enemies. 

Fred's contributions to astronomy are monumental and far-reaching. Although he might be best remembered for his more daring scientific pursuits - his unorthodox cosmology and more recently his support of panspermia, there is scarcely an area of astronomy that has not been touched in some way by his genius. Very often modern astronomers are unaware that areas of their own speciality rest firmly on foundations laid by Fred Hoyle several decades ago. Fred Hoyle's work on nucleosynthesis in collaboration with William A. Fowler and Geoffrey and Margaret Burbidge led to our present-day understanding of the origin of chemical elements in stars. It was Fred Hoyle's original prediction of the presence of an excited state of the nucleus of the atom Carbon via his studies of the structure and evolution of stars that heralded a long and profitable collaboration with Caltech nuclear physicist Willy Fowler. 

In the 1940's Fred Hoyle collaborated with R.A. Llyttleton and Hermann Bondi laying the foundations of the theory of accretion - the mechanism by which stars "suck in" nearby interstellar matter. A little later he had worked out a theory of how interstellar clouds can break-up into fragments to form stars, which again forms the basis of all modern theories of the formation of stars. 

In the 1950's Hoyle, together with Hermann Bondi and Thomas Gold propounded the Steady-State Theory of the Universe. This was to challenge the then fashionable cosmological theory that supposed the Universe to begin with the explosion of a super atom some 15 billion years ago. Hoyle and his colleagues found such a theory philosophically unsatisfactory - it could not for instance answer the question: what was there before the initial explosion? In order to denigrate the theory that he disliked Fred coined the term "Big Bang Cosmology", a term that has stuck for nearly half a century. 

Throughout the 1950's and 1960's a fierce battle raged between the proponents of the two schools of cosmology: Steady State vs Big Bang. I was privileged to come to Cambridge as Fred's research student in 1960 and witnessed the scientific-sociological struggle between two rival camps first hand. With the flimsiest of evidence, particularly from studies of Radio Galaxies by Martin Ryle at Cambridge, each side was making strong claims for itself and the debate turned bitter and acrimonious at times. The discovery of a background of microwave radiation in the Universe by A. Penzias and R. Wilson in 1964 tipped the balance strongly against the original version of the Steady-State Universe, the radiation being explained as the cooled off relic of the heat of the Big-Bang. Hoyle together myself and Jayant Narlikar did not accept this data to be a defeat for the Steady State, and have indicated many reasonable ways in which the background radiation can be produced without a Big Bang. For instance the light of galaxies could be absorbed by iron whiskers expelled from supernovae and these whiskers then emit microwaves. In a recent book by Hoyle, Narlikar and Burbidge A Different Approach to Cosmology, a revised form of the Steady State Theory, known as the "Quasi-Steady State Cosmology", is shown to be fully consistent with all the astronomical observation. 

Fred's collaborations with me span over some 40 years. In 1962 Fred Hoyle and I sought to understand the nature of cosmic dust, those gigantic clouds of obscuring matter that could be seen in photographs of the Milky Way. At the time we began our researches the generally accepted view was that these cosmic dust particles are similar to the micron sized ice crystals found in the cumulous clouds of the Earth's atmosphere. We challenged this paradigm by showing that carbon particles are a more plausible model for the dust, and over the years astronomers have come to accept this carbon (graphite) grain theory as being close to proven. We ourselves moved on from inorganic carbon dust to organic dust and finally to biological particles for the composition of the interstellar dust. In 1977 Hoyle and I argued that the origin of life on Earth must have involved the importation of viable cells from space, thereby challenging a another Holy Grail of Science "The Primordial Soup Theory" for the origins of life. At first this theory, known as panspermia, was regarded as heretical but new evidence from many directions appears be moving towards a vindication of this point of view. Last month the first evidence of microbes at the edge of the Earth's atmosphere at 41 km was presented in a paper to a meeting of the Society of Optical Engineering. Fred himself was unable to see the final form of this paper although he was a co-author and mentor of this work. Now, 34 years on, some form of panspermia theory of life's origins appears to be gaining ground 

Perhaps the most controversial aspect of Fred's work involves the ideas of pathogenic bacteria and viruses arriving from space, and that the evolution of life may be directed from outside. This work has raised fierce hostility in some circles, and the hostility is sometimes irrationally intense. 

Fred has sometimes been unfairly presented as one who courts controversy for the sake of it. My knowledge of Fred as a friend and colleague over 40 years convinces me that this criticism is unfounded. Fred was always the most charitable of people and he never failed to acknowledge debts to earlier work or to others wherever they were due. In his more unorthodox scientific ventures he simply pursued the path that logic led him, or so he thought. Sometimes his intuition may have been wrong, but more often he has turned out to be right. On the biggest questions of the Origin of the Universe and the Origin of Life the last word has surely not been said, and Fred Hoyle would have been the first to admit that. 

Although Fred Hoyle paid little attention to accolades, awards and approbations, he has received many honours and distinctions in his time. He was awarded the UN Kalinga Prize for the popularization of science in 1968. In 1997 the Swedish Academy of Sciences awarded him the Crafoord Prize designed to honour work if fields that were not eligible for the Nobel Prize. He was a Fellow of the Royal Society, Foreign Associate of the US National Academy of Sciences, a Vice President of the Royal Society, and the President of the Royal Astronomical Society, and he was knighted by Her Majesty the Queen in 1972. He was an Honorary Fellow at both St Johns College and Emmanuel College Cambridge, and an Honorary Professor at Cardiff University since 1975. 

His death will be a sad personal loss to those of us who were closely associated with him, and the world of science will be the poorer place for his passing. 

He leaves his widow Barbara, son Geoffrey and daughter Elizabeth. 
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Fred Hoyle

Fred Hoyle's varied and prolific output spanned more than 60 years. Indeed, throughout the entire period 1945-70, he was preeminent among astrophysicists in the range and influence of his contributions. His engaging wit and relish for controversy-which he retained throughout his long life-gained him a high public profile. He had a wide following as a popularizer of science and as a successful writer of science fiction. He also played an active organizational role in UK science. Hoyle died on 20 August 2001 in Bournemouth, England. He was physically and mentally robust until the year before his death, during which he suffered a series of strokes. 
Born on 24 June 1915 in Bingley, Yorkshire, in the UK, Hoyle was the son of a wool merchant. He attended the local grammar school, from which he gained a scholarship to Cambridge University's Emmanuel College, where he studied mathematics. The university awarded Hoyle a BA in mathematics in 1936; that year, Hoyle also won Cambridge's Mayhew Prize for his outstanding performance. He was elected to a fellowship at St. John's College, Cambridge, in 1939 for work on beta decay. His shift toward astrophysics was stimulated by his colleague Raymond Lyttleton, with whom he wrote papers on accretion and stellar evolution. 

During the years of World War II, Hoyle was engaged mainly on technical problems related to radar. He found himself working with Hermann Bondi and Thomas Gold; in spare moments the trio discussed astronomy. The most celebrated outcome of this collaboration was the steady-state cosmology, put forward in two papers in 1948. Bondi and Gold's arguments were general (almost philosophical). But Hoyle's model was more specific: He introduced a negative-pressure C-field into Albert Einstein's equations. As Hoyle enjoyed pointing out, this formulation was, in some sense, a precursor of currently fashionable inflationary models. The steady-state theory was a serious contender for 15 years. It had the virtue of being testable, and was the focus of often acrimonious controversy, especially with Martin Ryle and other radio astronomers. Hoyle held out against Big Bang theory, even post-1965, when the discovery of the microwave background led most cosmologists to favor it. He nonetheless contributed important studies of Big Bang nucleosynthesis with Roger Tayler, Willy Fowler, and Bob Wagoner. 

From 1945, Hoyle was based in Cambridge, first as lecturer in mathematics, and subsequently, from 1958, as the Plumian Professor of Astronomy. But he derived stimulus from frequent visits to the US. At Princeton University, he and Martin Schwarzschild modeled the evolution of low-mass stars right through to the red-giant branch. He spent much time at Caltech, where he followed up the ideas adumbrated in his famous 1946 paper, "The Synthesis of the Elements from Hydrogen" (published in the Monthly Notices of the Royal Astronomical Society), in a long and fruitful collaboration with Fowler on nuclear processes in stars and supernovas. This research was codified in a classic 1957 article, universally referred to as "B2FH" (published in Reviews of Modern Physics), which Hoyle and Fowler coauthored with Geoffrey and Margaret Burbidge. Many of us felt that Hoyle should have shared Fowler's 1983 Nobel Prize in Physics, but the Royal Swedish Academy of Sciences later made partial amends by awarding Hoyle, with Edwin Salpeter, its 1997 Crafoord Prize. 

Throughout the 1950s and 1960s, Hoyle kept up his wide-ranging interests in solar physics, on the origin of the Solar System, the structure of galaxies, and the nature of gravity. The discovery of quasars in the 1960s led to a stream of stimulating papers, many coauthored with the Burbidges, on supermassive objects and various aspects of high-energy astrophysics. 

Committee work and administration held little attraction for Hoyle. Nonetheless, especially during the 1960s and early 1970s, he served effectively on the UK's Science Research Council and the Council of the Royal Society, among other UK bodies. In Cambridge, his energetic advocacy and fundraising led to the creation, in 1966, of an Institute of Theoretical Astronomy. Its building, now named after him, was modeled on the University of California's Institute of Geophysics and Planetary Physics in La Jolla, California, although it overlooks a field of cows rather than the Pacific Ocean. The Institute of Theoretical Astronomy quickly made an international mark, and Hoyle organized an extensive visitors' program. Key ideas on supernovas and explosive nucleosynthesis were developed by Hoyle's US colleagues during such visits. 

Hoyle's regular collaborators Jayant Narlikar and Nalin Wickramasinghe were part of the institute's full-time staff. In addition, a lively group of postdoctoral scientists benefited from the stimulating environment of the institute. I was privileged to be one of these scientists. Hoyle was supportive to us all, even when our researches were orthogonal (or even contradictory) to his own. 

On the broader UK scene, Hoyle's role was pivotal in establishing the Anglo-Australian Observatory, in the early 1970s. As a result, for the first time, UK astronomers had guaranteed access to a world-class optical telescope. 

A regrettable dispute led to Hoyle's premature retirement from Cambridge in 1972. He thereafter based himself for many years in a remote part of England's Lake District (hill-walking being one of his lifelong enthusiasms) before moving to the more sedate environs of Bournemouth. His consequent isolation from the broad academic community was probably detrimental to his own science; it was certainly a sad deprivation for the rest of us. His later scientific writings, which continued throughout the 1980s and 1990s, dealt, often controversially, with topics as disparate as Stonehenge, panspermia, Darwinism, paleontology, and viruses from space. But he never lost his interest in cosmology: His book A Different Approach to Cosmology: From a Static Universe through the Big Bang towards Reality, coauthored with G. Burbidge and Narlikar, appeared in 2000 (Cambridge U. Press). 

His lifelong success as a popularizer started in 1950--in the pre-Sagan era, long before the dominance of television--with a celebrated series of radio talks. Huge numbers of people (including many who later achieved scientific distinction) were inspired by these talks, by books such as Frontiers of Astronomy (Heinemann, 1970), and by his lectures. Throughout his life, he retained the agreeable manner and accent of his native Yorkshire. 

Hoyle's first novel, The Black Cloud (Harper, 1957), about an alien intelligence embodied in a cloud of interstellar gas, has achieved classic status. It was followed by a dozen others, including A for Andromeda: A Novel for Tomorrow (Souvenir Press, 1962), coauthored with John Elliot, which was dramatized as a television series; Ossian's Ride (Harper, 1959); and October the First is Too Late (Harper & Row, 1966). Some of Hoyle's books, including those he wrote for children during his later years, were coauthored with his son Geoff Hoyle. Hoyle's autobiography Home Is Where the Wind Blows: Chapters from a Cosmologist's Life (University Science Books, 1994) sensitively evokes his early life in Yorkshire and offers entertaining perspectives on later academic disputes. 

Hoyle's enduring insights into stars, nucleosynthesis, and the large-scale universe rank among the greatest achievements of 20th-century astrophysics. Moreover, his theories were unfailingly stimulating, even when they proved transient. He will be remembered with fond gratitude not only by colleagues and students, but by a much wider community who knew him through his talks and writings. 

Martin Rees

University of Cambridge

Cambridge, England
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	Professor Sir Fred Hoyle 

Always a controversial astronomer, he rejected 'big bang' theory, turned his back on Cambridge and was mysteriously denied a Nobel prize

Special report: space exploration 

Bernard Lovell
Thursday August 23, 2001
The Guardian 

http://www.guardian.co.uk/obituaries/story/0,3604,540961,00.html

Fred Hoyle, who has died aged 86, will be remembered as one of the most distinguished and controversial scientists of the 20th century. Soon after the end of the second world war he became widely known both by scientists and the public as one of the originators of a new theory of the universe. He was a fluent writer and speaker and became the main expositor of this new theory of the steady state, or continuous creation, according to which the universe had existed for an infinite past time and would continue infinitely into the future, as opposed to what Hoyle styled the "big bang" theory. 

As a young man during the second world war, Hoyle had worked in the Admiralty Signals Establishment and during that period he became friendly with Hermann Bondi and Thomas Gold. The ideas that led to the continuous creation theory were born at that time and in 1948 their historic papers on the theory were published. Although the names of Bondi, Hoyle and Gold are associated with that revolutionary theory, Hoyle's paper was published separately, two months later than the joint one of Bondi and Gold. The latter had stressed the philosophical aspect of a perfect cosmological principle in which the universe would have a high degree of uniformity not only in space but also in time, thereby evading the scientific problem associated with a beginning in a finite past time. Hoyle dealt with the continuous creation of the primordial hydrogen that would be essential to maintain the steady state, and placed the concept within the framework of general relativity. 

The detailed presentation of the theory in the journal of the Royal Astronomical Society in 1948 was not a cooperative effort. The evidence is that Hoyle had sent his paper to an American journal, where it was rejected. Its eventual publication, two months after the Bondi-Gold paper, was a coincidence that formed an impenetrable phalanx for nearly two decades. The conflict with the conventional idea that the universe had a specific origin billions of years in time past was absolute. Until the discovery of the cosmic microwave background in 1965, the observational evidence was inconclusive and the emotive feelings aroused led to one of the bitterest scientific divisions of the century. Hoyle never accepted the complete defeat of the continuous creation theory, and long after the "big bang" universe had become conventional scientific wisdom he continued to probe its defects. 

Although Hoyle was most widely known for this cosmological theory, there is little doubt that his most lasting and significant contribution to science concerns the origin of the elements. This theory of nucleogenesis (the build-up of the elements in the hot interiors of stars) was an outstanding scientific landmark of the 1950s. In the development of this theory Hoyle collaborated with WA Fowler of the California Institute of Technology in Pasadena, and with Geoffrey and Margaret Burbidge. 

Hitherto, the general belief was that all the elements must have been produced in the hot primordial universe. The new paper, on the contrary, showed that the elements could be produced from the primordial hydrogen by nucleo-synthesis in the hot interior of stars. The theory gave a satisfactory account of the relative abundances of the elements, provided an explanation of the direction of stellar evolution and gave an objective basis for calculation of the internal constitution of stars. 

The theory also confirmed a prediction of Hoyle's that there must be an excited state of the carbon twelve isotope - at the energy he had predicted from a consideration of the evolution of red giant stars. This, incidentally, was agreeably consistent with the steady state cosmological theory, since there was no necessity for an initial hot condition of a primordial universe. 

The paper, published in an American journal in 1957, has been described as monumental, and the theory has had a cardinal influence on astrophysics. Although there were four authors, it is widely known that the Burbidges contributed the data from their stellar observations and that the core and essence of the paper was the work of Fowler and Hoyle. 

Fowler was awarded the Nobel prize for physics in 1983, and why Hoyle was not included in this award remains a mystery hidden in the confidential documents of the Royal Swedish Academy. The editor of the scientific journal Nature suggested that the academy did not wish to be associated with any endorsement of another idea then being promulgated by Hoyle. This was linked to Hoyle's belief that life must be of frequent occurrence in the universe. He argued that the primeval molecules from which life evolved on Earth had been transported from elsewhere in the universe. In itself this idea would not necessarily be rejected as absurd by the scientific community, but Hoyle had publicised a further argument that influenza epidemics were associated with the passage of the Earth through certain meteor streams, the particles of which conveyed the virus to Earth. 

This was dismissed as fictional by nearly all members of the biological and physical scientific disciplines. Indeed, the idea belonged more to Hoyle's activity as a writer of science fiction for over three decades. His most famous novel was October The First Is Too Late, and several others, such as The Black Cloud (1957) and A For Andromeda (1962), which was made into a television serial, achieved a wide circulation. Another, Rockets In Ursa Major (1962), was also produced as a play. 

Hoyle played a prominent part in the scientific affairs of the UK. He served on the council of the Royal Society as vice president from 1969 to 1971 and was president of the Royal Astronomical Society 1971-73. As a member of the Science Research Council from 1967 to 1972 he was active in the assessment of the astronomical facilities in the southern hemisphere, which led to the creation of the 150-inch Anglo-Australian telescope at Siding Spring in New South Wales. He was a member of the joint policy committee from 1967, during the planning stage for the telescope, and became chairman of the Anglo-Australian telescope board in 1973, and presided at the inauguration of the telescope in 1974 by the Prince of Wales. 

Hoyle was born at Bingley in Yorkshire, the son of a wool merchant, and by the age of 10 could navigate by the stars. From Bingley grammar school he went up to Emmanuel College, Cambridge, to read maths: he was the Mayhew Prizeman in the 1936 Cambridge Mathematical Tripos. In his immediate postgraduate years he was Smith's Prizeman, Goldsmith Exhibitioner and was awarded a senior exhibition by the Commission for the Exhibition of 1851. He was elected to a fellowship at St John's in 1939. 

During these years he first became associated with RA Lyttleton on problems of accretion of dust and gas around large bodies. Thereby began his shift of interest from mathematical physics to astronomy and, in later years, led to his work on the formation of planetary systems and to his conviction that life must be of frequent occurrence in the universe. In a broadcast talk in the early 50s, at a time when Australia was dominating England at cricket, he remarked that he would wager that somewhere in the Milky Way there was a cricket team who could beat the Australians. 

During the war he was engaged in technical projects, such as radar for the Admiralty, where he found himself working with Bondi and Gold. Hoyle returned to Cambridge after the war as university lecturer in mathematics. In 1958 he was appointed the Plumian professor of astronomy and became the first director of the Cambridge Institute of Theoretical Astronomy in 1967. 

Although the occupant of two such distinguished offices, he became immensely unhappy with his life in Cambridge. The crisis came over a dispute concerning the election to a professorial chair and he tendered his resignation as Plumian professor from 1972 and as director of the institute from 1973. 

For many years I had been closely associated with Hoyle in astronomical and policy matters and his attitude to Cambridge was epitomised in his explanatory letter to me. 

"I do not see any sense in continuing to skirmish on a battlefield where I can never hope to win. The Cambridge system is effectively designed to prevent one ever establishing a directed policy - key decisions can be upset by ill-informed and politically motivated committees. To be effective in this system one must for ever be watching one's colleagues, almost like a Robespierre spy system. If one does so, then of course little time is left for any real science." 

At the age of 57, Hoyle retired from his formal appointments in the UK, residing first in the Lake District and then on the south coast. He held honorary research professorships at the University of Manchester and University College, Cardiff, from which he published extensively with NC Wickramasinghe on the biological aspects of his astronomical concepts. He did much of his work in the United States, particularly in the California Institute of Technology, where he was appointed visiting associate in physics in 1963, and at Cornell, where he held a visiting professorship for six years after he retired from Cambridge. 

Hoyle was awarded numerous honorary doctorates, medals and prizes. His many books included Frontiers of Astronomy (1955), Men And Materialism(1956), Star Formation (1963), Galaxies, Nuclei and Quasars (1965), The Relation Of Physics And Cosmology (1973), Ten Faces Of The Universe (1977) and On Stonehenge (1977). His autobiography, Home Is Where The Wind Blows, was published in 1994. 

He was elected a fellow of the Royal Society in 1957 and was knighted in 1972. In 1974 he was awarded the royal medal of the Royal Society, and on that occasion the president said that Hoyle was one of the most original minds in present-day astronomy and that his "enormous output of ideas are immediately recognised as challenging to astronomers generally... his popularisation of astronomical science can be warmly commended for the descriptive style used and the feeling of enthusiasm about his subject which they succeed in conveying". 

Indeed, Hoyle packed the lecture rooms wherever he spoke in the world, and "according to Hoyle" was a frequent catchphrase of the second half of the 20th century. 

He is survived by his wife, Barbara Clark, whom he married in 1939, and by his son and daughter. 

• Fred Hoyle, astronomer and writer, born June 24 1915; died August 20 2001
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	Fred Hoyle

	24 June 1915
	1970 Bruce Medalist
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Fred Hoyle was born in Yorkshire in northern England and educated in mathematics and theoretical physics at the University of Cambridge. After wartime work on the development of radar he returned to Cambridge, where he remained from 1945 to 1973, with many long-term visits to the California Institute of Technology and the Mt. Wilson and Palomar Observatories. He founded Cambridge’s Institute of Theoretical Astronomy and served as its first director. His early work on stellar evolution led to his famous collaboration with Margaret Burbidge, Geoffrey Burbidge and William Fowler on the synthesis of the elements beyond helium in stars. Hoyle successfully predicted the existence of a resonance in carbon-12 that was essential to helium-burning in stars. In 1948 Hoyle, Hermann Bondi, and Thomas Gold developed the steady state cosmological model. Hoyle provided a mathematical theory of the model consistent with the general theory of relativity. The leading spokesman for the new theory, he coined the term “big bang” for the competing model during a radio lecture. He also worked on numerous other problems in theoretical astrophysics and cosmology. He, Geoffrey Burbidge, and N.V. Narlikar supported a (quasi) steady state universe in a 2000 book. He was also the proponent of the equally unpopular idea that life came to earth from elsewhere. This theory resulted from his extensive collaboration with Chandra Wickramasinghe on the infrared spectra of interstellar grains. The author or coauthor of much science fiction, a play, and more than twenty nonfiction books, Hoyle was a leading popularizer of science. 
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