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Burbidge, E. Margaret

Burbidge, E. Margaret, Geoffrey R. Burbidge, William A. Fowler, and Fred
Hoyle. (1 October 1957). “Synthesis of the Elements in Stars” in
Review of Modern Physics, volume 29, issue number 4, pages 547-650,
doi:10.1103/RevModPhys.29.547,
identified by author initials as B>FH.

Concerning “synthesis of the elements” and “stellar evolution,” see:
“The Evolution of Stars” (Hoyle and Lyttleton 1939), “On the
Accretion of Interstellar Matter by Stars” (Hoyle and Lyttleton 1940),
“On the Accretion Theory of Stellar Evolution” (Hoyle and Lyttleton
1941), “On the Nature of Red Giant Stars” (Hoyle and Lyttleton 1942),
“The Synthesis of the Elements from Hydrogen” (Hoyle 1946), “On the
Condensation of the Planets” (Hoyle 1946), “The Chemical
Composition of the Stars” (Hoyle 1946), “On the Formation of Heavy
Elements in Stars” (Hoyle 1947), “A New Model for the Expanding
Universe” (Hoyle 1948), “Stellar Evolution and the Expanding
Universe” (Hoyle 1949), “On the Fragmentation of Gas Clouds into
Galaxies and Stars” (Hoyle 1953), “On Nuclear Reactions Occurring in
Very Hot Stars. I. The Synthesis of Elements from Carbon to Nickel”
(Hoyle 1954), “On the Evolution of Type II Stars” (Hoyle and
Schwarzschild 1955), “Origin of the Elements in Stars” (Hoyle, Fowler,
Burbidge, and Burbidge 1956) and “Synthesis of the Elements in Stars”
(Burbidge, Burbidge, Fowler, and Fred Hoyle [B?FH] 1957).
Concerning “life as a cosmic phenomenon” and “cosmic evolution,”
see: “The Case for Life as a Cosmic Phenomenon” (Hoyle and
Wickramasinghe 1986) and Origins: Fourteen Billion Years of Cosmic
Evolution (Tyson and Goldsmith 2004) where B2FH is described as “a
turning point in our knowledge of how the universe works” (page 165).

Burbidge, E. Margaret. (September 1994). “Watchers of the Skies”
[a memoir expressing love of poetry with a title from Keats and “a
lifetime in astronomy”’] in Annual Review of Astronomy and
Astrophysics, volume 32, pages 1-36,
doi:10.1146/annurev.aa.32.090194.000245,
https://adsabs.harvard.edu/pdf/1994ARA%26A..32....1B.

Burbidge, E. Margaret. (2005). “Modern Alchemy: Fred Hoyle and Element
Building by Neutron Capture” is chapter 11 in The Scientific Legacy of
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Fred Hoyle, edited by Douglas Gough. Cambridge: Cambridge
University Press, 2011 paperback.
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Burbidge, Geoffrey R.

Burbidge, Geoffrey R. (17 June 1961). “Galactic Explosions as Sources of
Radio Emission” in Nature, volume 190, issue number 4781, pages
1053-1056, doi:10.1038/1901053a0.
https://www.nature.com/articles/1901053a0.

Burbidge, Geoffrey R. (August 1966). “The Origin of Cosmic Rays” in
Scientific American, volume 215, issue number 2, pages 32-38,
doi:10.1038/scientificamerican0866-32,
https://www.jstor.org/stable/24931020.

Burbidge, Geoffrey R. (1967). Lectures on High Energy Astrophysics.
Bombay, India: Tata Institute of Fundamental Research.

Burbidge, Geoffrey R. (3 September 1971). “Was There Really a Big Bang?”
in Nature, volume 233, issue number 5314, page 36-40,
https://www.nature.com/articles/233036a0.

Burbidge, Geoffrey R. (12 November 1973). “Problem of the Redshifts” in
Nature Physical Science, volume 246, issue number 150, pages 17-25,
https://www.nature.com/articles/physci246017a0.

Burbidge, Geoffrey R. (February 1992). “Why Only One Big Bang?”
in Scientific American, volume 266, page 120,
https://www.scientificamerican.com/article/why-only-one-big-bang/.

Burbidge, Geoffrey R., FRS. (1 December 2003). “Sir Fred Hoyle. 24 June
1915 — 20 August 2001, Elected FRS 1957” in Biographical Memoirs
of Fellows of the Royal Society, volume 49, pages 213-247,
doi:10.1098/rsbm.2003.0013,
https://royalsocietypublishing.org/doi/abs/10.1098/rsbm.2003.0013.

Burbidge, Geoffrey R. (2008). “B2FH, the Cosmic Microwave Background
and Cosmology” in Publications of the Astronomical Society of
Australia, volume 25, issue number 1, pages 30-35,
doi:10.1071/AS07029,
https://doi.org/10.1071/AS07029.
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Burbidge, Geoffrey R. (2008). “Hoyle’s Role in B2FH” in Science, volume
319, issue number 5869, page 1484b,
doi:10.1126/science.319.5869.1484b,
https://www.jstor.org/stable/20053568.

Burbidge, Geoffrey R. (Submitted 14 November 2008). “A Realistic
Cosmological Model Based on Observations and Some Theory
Developed Over the Last 90 Years” [a paper presented at a meeting
entitled “A Century of Cosmology” online 16 June 2008] in Italian
Physical Society/Societa Italiana Di Fisica, year 2007, issue number
12, pages 1437-1452, https://arxiv.org/pdf/0811.2402.pdf.

Burbidge, Geoffrey R., and Fred Hoyle. (December 1966). “The Problem of
the Quasi-Stellar Objects” in Scientific American, volume 215, pages
40-52, doi:10.1038//Scientificamerican1266-40,
https://www.jstor.org/stable/24931353.

Burbidge, Geoffrey R., and E. Margaret Burbidge. (1967). Quasi-Stellar
Objects. San Francisco: W. H. Freeman Publisher.

Burbidge, Geoffrey R., and Fred Hoyle. (1 March 1969). “Condensed Objects
in the Crab Nebula” in Nature, volume 221, issue number 5183, pages
847-848, doi:10.1038/221847a0,
https://www.nature.com/articles/221847a0.

Burbidge, Geoffrey R., and E. Margaret Burbidge. (4 October 1969).
“Quasi-stellar Objects—A Progress Report” in Nature, volume 224,
issue number 5214, pages 21-24,
doi:10.1038/224021a0,
https://link.springer.com/article/10.1038/224021a0.
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Fowler, William A.

Fowler, William A. (1954). “Experimental and Theoretical Results on
Nuclear Reactions in Stars” in Mémoires de la Societé Royale des
Sciences de Liege, volume 13, pages 88-112.

Fowler, William A. (September 1956). “The Origin of the Elements”
in Scientific American, volume 195, issue number 3, pages 82-91,
doi:10.1038/scientificamerican0956-82,
https://www.jstor.org/stable/24941744.

Fowler, William A. (July 1965). Neutrino Astrophysics: Supermassive Stars,
Quasars, and Extragalactic Radio Sources and Nuclear Energy
Generation in Supermassive Stars. W. K. Kellogg Foundation:
Orange Aid Preprint Series in Nuclear Astrophysics.

Fowler, William A. (1967). Nuclear Astrophysics. Philadelphia,
Pennsylvania: American Philosophical Society.

Fowler, William A. (November 1984). “The Quest for the Origin of the
Elements” in Science, volume 226, issue number 4677, pages 922-
935, doi:10.1126/science.226.4677.922,
https://www.science.org/doi/abs/10.1126/science.226.4677.922.

Fowler, William A., and Jesse L. Greenstein. (15 April 1956). “Element-
Building Reactions in Stars” in Proceedings of the National Academy
of Sciences, volume 42, issue number 4, pages 173-180.

Fowler, William A., and Fred Hoyle. (November 1960 [21 May 1960]).
“Nucleosynthesis in Supernovae” in Astrophysical Journal, volume
132, pages 565-590,
https://adsabs.harvard.edu/full/record/seri/ApJ../0132/1960ApJ...132..
565H.html, https://www.osti.gov/biblio/4099797.

Fowler, William A., and Fred Hoyle. (December 1964 [8 April 1964]).
“Neutrino Processes and Pair Formation in Massive Stars and
Supernovae” in Astrophysical Journal Supplement Series, volume 9,
pages 201-319, doi:10.1086/190103,
https://adsabs.harvard.edu/pdf/1964ApJS....9..201F.
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Fowler, William A., and Fred Hoyle. (c1964). Nucleosynthesis in Massive
Stars and Supernovae. Chicago: University of Chicago Press, 1965.
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Hoyle, Fred

Hoyle, Fred. (1939). “Quantum Electrodynamics, part I and part II” in
Mathematical Proceedings of the Cambridge Philosophical Society,
volume 35, issue number 3, pages 419-462.

Hoyle, Fred. (2 December 1946 [6 April 1946]). “The Synthesis of the
Elements from Hydrogen” in Monthly Notices of the Royal
Astronomical Society, volume 106, issue number 5, pages 343-383.

Hoyle, Fred. (13 April 1946). “On the Condensation of the Planets” in
Monthly Notices of the Royal Astronomical Society, volume 106, issue
number 5, pages 406-422.

Hoyle, Fred. (29 December 1946). “The Chemical Composition of the Stars”
in Monthly Notices of the Royal Astronomical Society, volume 106,
issue number 4, pages 255-259.

Hoyle, Fred. (1947). “On the Formation of Heavy Elements in Stars” in
Proceedings of the Physical Society, volume 59, issue number 6, pages
972-978.

Hoyle, Fred. (5 August 1948). “A New Model for the Expanding Universe”
in Monthly Notices of the Royal Astronomical Society, volume 108,
issue number 1748, pages 372-382.

Hoyle, Fred. (1949). Some Recent Researches in Solar Physics. Cambridge:
Cambridge University Press.

Hoyle, Fred. (14 January 1949). “On the Cosmological Problem” in Monthly
Notices of the Royal Astronomical Society, volume 109, issue number
3, pages 365-371.

Hoyle, Fred. (5 February 1949). “Stellar Evolution and the Expanding
Universe” in  Nature, volume 163, pages 196-198,
doi:10.1038/163196a0,
https://www.nature.com/articles/163196a0.

Hoyle, Fred. (1950). The Nature of the Universe: A Series of Broadcast
Lectures. Oxford: B. Blackwell [New York: Harper, 1951].
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Hoyle, Fred. (1952). Nature of the Universe. Oxford: Blackwell.

Hoyle, Fred. (1 June 1952). “Concepts of the Universe” in New York Times
Magazine, pages 11-12, 50-51. [Kragh 1996: 463].

Hoyle, Fred. (1953). A Decade of Decision. London: W. Heinemann
Publishing.

Hoyle, Fred. (15 August 1953). “Cosmic Origin of Radiation at Radio
Frequencies” in Nature, volume 172, issue number 4372, pages 296-
297, doi:10.1038/172296a0.
https://www.nature.com/articles/172296a0.

Hoyle, Fred. (November 1953). “On the Fragmentation of Gas Clouds into
Galaxies and Stars” in Astrophysical Journal, volume 118, pages 513-
528, doi:10.1086/145780,
https://adsabs.harvard.edu/pdf/1953ApJ...118..513H.

Hoyle, Fred. (13 March 1954). “Generation of Radio Noise by Cosmic
Sources” in Nature, volume 173, issue number 4402, pages 483-484,
doi:10.1038/173483a0, https://www.nature.com/articles/173483a0.

Hoyle, Fred. (September 1954 [Received 22 December 1953]). “On Nuclear
Reactions Occurring in Very Hot Stars. I. The Synthesis of Elements
from Carbon to Nickel” in Astrophysical Journal Supplement, volume
1, pages 121-146.

Hoyle, Fred. (1955). Frontiers of Astronomy. London: Heinemann
Publishing; New York: Harper and Brothers Publishers [reprinted in
1956, 1961, and 1963; Spanish version in 1960, and 1970].

Hoyle, Fred. (7 May 1955). “The ‘Horizon’ of the Steady-State Universe”
[reply to Thomas Gold 26 February 1955] in Nature, volume 175, issue
number 4462, page 808, doi:10.1038/175808a0.
https://www.nature.com/articles/175808a0.

Hoyle, Fred. (September 1956). “The Steady-State Universe”
in Scientific American, volume 195, pages 157-167,
doi:10.1038/scientificamerican0956-157.
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Hoyle, Fred. (1956). Man and Materialism. New York: Harper and Brothers
Publishers.

Hoyle, Fred. (1957). The Black Cloud. London: Heinemann Publishing; New
York: Harper and Brothers Publishers.

Hoyle, Fred. (1959). Rockets in Ursa Major: A Novel. London: Heinemann
Publishing.

Hoyle, Fred. (1960). The Nature of the Universe. New York: Harper and
Brothers Publishers.

Hoyle, Fred. (1960). “On the Origin of the Solar Nebula” in Quarterly Journal
of the Royal Astronomical Society, volume 1, issue number 1, pages 28-
55.

Hoyle, Fred. (1961). “Observational Tests in Cosmology” [44" Guthrie
Lecture] in Proceedings of the Physical Society, volume 77, issue
number 1, pages 1-16, doi:10.1088/0370-1328/77/1/302.
https://iopscience.iop.org/article/10.1088/0370-1328/77/1/302/meta.

Hoyle, Fred. (1962). Astronomy. Garden City, New York: Doubleday
Publishing Group.

Hoyle, Fred. (1963). “Formation of the Planets” in Origin of the Solar System:
Proceedings of a Conference Held at the Goddard Institute for Space
Studies, New York, January 23-34, 1962, edited by Robert Jastrow and
A. G. W. Cameron. New York: Academic Press.

Hoyle, Fred. (1965). Galaxies, Nuclei and Quasars. New York: Harper and
Row; London: Heinemann Publishing, 1966.

Hoyle, Fred. (9 October 1965). “Recent Developments in Cosmology” in
Nature, volume 208, issue number 5006, pages 111-114,
doi:10.1038/208111a0,
https://link.springer.com/article/10.1038/208111a0.

Hoyle, Fred. (1966). October the First is Too Late [a science fiction novel].
London: Heinemann Publishing Company.
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Hoyle, Fred. (1968). “Review of Recent Developments in Cosmology” [The
Bakerian Lecture] in Proceedings of the Royal Society of London,
Series A. Mathematical and Physical Sciences, volume 308, issue
number 1492, pages 1-17, doi:10.1098/rspa.1968.0204,
https://royalsocietypublishing.org/doi/abs/10.1098/rspa.1968.0204.

Hoyle, Fred. (1972). From Stonehenge to Modern Cosmology. San Francisco:
W. H. Freeman Publishing.

Hoyle, Fred. (1973). Nicolaus Copernicus: An Essay on His Life and Work.
London: Heinemann Publishing.

Hoyle, Fred. (1973). “The Origin of the Universe” in Quarterly Journal of the
Royal Astronomical Society, volume 14, pages 278-287.

Hoyle, Fred. (1975). Astronomy and Cosmology: A Modern Course. San
Francisco: W. H. Freeman Publisher.

Hoyle, Fred. (1975). Astronomy Today. London: Heinemann Publishing.

Hoyle, Fred. (1975). Highlights in Astronomy. San Francisco: W. H. Freeman
Publisher.

Hoyle, Fred. (15 March 1975 [15 August 1974]). “On the Origin of the
Microwave Background” in The Astrophysical Journal, volume 196,
pages 661-670, doi:10.1086/153452,
https://adsabs.harvard.edu/pdf/1975ApJ...196..661H.

Hoyle, Fred. (1977). On Stonehenge. London: Heinemann Publishing.

Hoyle, Fred. (1977). Ten Faces of the Universe. London: Heinemann
Publishing.

Hoyle, Fred. (1978). The Cosmogony of the Solar System. Cardiff, Wales,
United Kingdom: University College Cardiff Press.

Hoyle, Fred. (1980). Steady-State Cosmology Revisited. Cardiff, Wales,
United Kingdom: University College Cardiff Press.

11
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Hoyle, Fred. (15 April 1980). The Relation of Biology to Astronomy. Cardiff,

Wales, United Kingdom: University College Cardiff Press.

Here the idea of life as such originating from some “warm little pond”
(Darwin to Joseph Hooker 1871) or “primordial soup” (Oparin 1924;
Haldane 1929) on planet Earth is replaced with the idea of life
originating from a vastly larger pond, the Milky Way galaxy and
billions of galactic ponds. Contrary to the astronomically improbable
hypothesis that microbial life originated from our little pond; Fred
Hoyle advanced the vastly more probable hypothesis that microbial life
“did not begin on the Earth” (15 April 1980: 21), that “life is not
confined to a particular galaxy,” and that “Life can spread itself through
the Universe” (15 April 1980: 23). Microbiology has a cosmic quality.
Hoyle wrote: “I suspect that the cosmic quality of microbiology will
seem as obvious to future generations as the Sun being the centre of our
solar system seems obvious to the present generation” (15 April 1980:
24-25). [Italics added.] Also, concerning “cosmic biology,” see “The
Imperatives of Cosmic Biology” (2010) by Chandra Wickramasinghe
and Carl H. Gibson, Cosmic Biology: How Life Could Evolve on Other
Worlds (c2011) by Louis N. Irwin and Dirk Schulze-Makuch,
“Growing Evidence for Cosmic Biology” (September 2014) by
Chandra Wickramasinghe, Gensuke Tokoro, and Milton Wainwright,
and Vindication of Cosmic Biology: Tribute to Sir Fred Hoyle (2015-
2001) (2015) edited by Chandra Wickramasinghe.

Concerning future generations and cosmic biology, including
astrobiology, in The Relation of Biology to Astronomy (Cardiff, Wales,
United Kingdom: University College Cardiff Press, 15 April 1980)
Fred Hoyle said, “I suspect that the cosmic quality of microbiology will
seem as obvious to future generations as the Sun being the centre of our
solar system seems obvious to the present generation” (24-25).

When is that future?

Predictions concerning when scientific evidence for extraterrestrial life
will be widely received as obvious include the following years:

The year 2061 - In 2000, Arthur C. Clark foresaw probable compelling
evidence in the year 2061. He said: “2061. The return of Halley’s
Comet; first landing by humans. The sensational discovery of both
dormant and active life-forms vindicates Hoyle and Wickramasinghe’s
century old hypothesis that life is omnipresent throughout space.”
(Clarke 2000: 539)

12
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By the year 2035 - In 2015, David Darling said, “Within the next 10 to
20 years there is every reason to hope that we will find the first evidence
for life beyond Earth.” (Darling’s note to the second edition of - David
Darling and Dick Schulze-Makuch 2016 [2000]).

By the year 2029 — In 2019, C. Wickramasinghe, K. Wickramasinghe,
and G. Tokoro said: “We predict that ten years from now our cosmic
origin will be deemed as obvious as the sun being the center of the solar
system is considered obvious today” (2019: 1).

Perhaps sooner — Recent advances toward panpsychism in
development biology (Levin 2019), mycology (Paul Stamets), and
artificial intelligence (Gawdat 2021) might accelerate progress favoring
panspermia, astrobiology, cosmic biology, and constructive
postmodern natural scientific “astro-theology” (Derham 1715;
Wickramasinghe and Walker 2015).

Hoyle, Fred. (May 1981). The Universe: Past and Present Reflections.
Cardiff, Wales, United Kingdom: University College Cardiff Press.

Hoyle, Fred. (November 1981). “The Universe: Past and Present Reflections”
in Engineering and Science, pages 8-12.

Hoyle, Fred. (12 November 1981). “Hoyle on Evolution” in Nature, volume
294, issue number 5837, pages 104-105.
Herein is Hoyle’s famous “chance that a tornado sweeping through a
junk-yard might assemble a Boeing 747” analogy for theory of
evolution by chance assembly from random mutations.

Hoyle, Fred. (19 November 1981). “The Big Bang in Astronomy” in New
Scientist, volume 92, issue number 1280, pages 521-527.

Hoyle, Fred. (1982). “The Universe: Past and Present Reflections” in Annual
Review of Astronomy and Astrophysics, volume 20, pages 1-35,
https://articles.adsabs.harvard.edu//full/1982ARA%?26A..20....1H/000
0001.000.html.

Hoyle, Fred. (December 1982). “From Virus to Cosmology.”
Sir Fred Hoyle’s IFS Lecture, audio-video online at
https://www.buckingham.ac.uk/research/bcab/hrwarchive
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Martin’s Press.
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* Also, see “Preprints of Sir Fred Hoyle (1915-2001),” online at
https://www.joh.cam.ac.uk/library/special collections/personal paper
s/hoylepreprints
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