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From Big Bang to Humankind

The arrow of time, from origin of the Universe
to the present and beyond, spans several
major epochs throughout all of history.
Cosmic evolution is the study of

the many varied changes in the

assembly and composition

of energy, matter and

life in the thinning

and cooling

Universe.
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EVOLUTION OF STARS
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Scientists Eddy and Boornazian cautiously from Greenwich

Observatory in England, and the US Naval Observatory in Washington



Eddy, J.A. and Boornazian, A.A., 1979. Secular decrease in the
solar diameter, 1863-1953. Bulletin of the American Astronomical

Society, 11:437
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Poppy, Willard J. and Wilson, Leland L., Exploring the Physical

Sciences, Englewood Cliffs: Prentice Hall, 1973, P. 324.
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Eddy, J.A. and Boornazian, A.A., 1979. Secular decrease in the

solar diameter. Bulletin of the American Astronomical Society, 11:437
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W.R. Corliss, Stars, Galaxies, Cosmos p. 40
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Sun history, nasa. EP, 177
Haxton, W.C.. 'The Solar Neutrino Problem'

Schlattl, H. (2001). "Three—flavor oscillation solutions for the solar

neutrino problem’
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"At least one part of the theory of stellar interiors is probably wrong,
although there is yet no observational evidence that the basic ideas
of stellar evolution and nuclear fusion in stars are incorrect. We of
course do not know which part of the theory is wrong, but it seems
likely that the solution of the solar neutrino problem may affect other

applications of the theory of stellar interiors."
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John N. Bahcall, 'Some Unsolved Problems in Astrophysics,’

Astronomical Journal, 76:283.
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Erdélyi, R.; Ballai, I. (2007). "Heating of the solar and stellar coronae:

a review'. Astron. Nachr. 328 (8): 726-733

Russell, C. T. (2001). 'Solar wind and interplanetary magnetic filed: A
tutorial'. In Song, Paul; Singer, Howard J. and Siscoe, George L.
Space Weather (Geophysical Monograph). American Geophysical

.Union. pp. 73-88

Alfvén, H.. '"Magneto-hydrodynamic waves, and the heating of the

'solar corona

Parker, E.N. 'Nanoflares and the solar X-ray corona'. Astrophysical

-Journal 330 (1): 474

Sturrock, P.A.; Uchida, Y. "Coronal heating by stochastic magnetic

pumping'. Astrophysical Journal 246
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Sagan, C. and Chyba, C., “The early faint Sun paradox: organic

shielding of ultraviolet-labile greenhouse gases,” Science 276:1217-

1221, 1997.



Jonathan |I. Lunine., Earth: Evolution of a Habitable Word, Cambridge

University Press, 1999, p. 38.
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The Faint Young Sun Problem
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Billions of Years Before Present

Theoretical models of the Sun's development suggest that 3.8 to 2.5
billion years ago, during the Archean period, the Sun was only about
75% as bright as it is today. Such a weak star would not have been
able to sustain liquid water on the Earth's surface, and thus life

should not have been able to develop. However, the geological record



demonstrates that the Earth has remained at a fairly constant
temperature throughout its history, and that the young Earth was

somewhat warmer than it is today

Sagan, C.; Mullen, G. "Earth and Mars: Evolution of Atmospheres and

Surface Temperatures'. Science 177
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Mojzsis SJ, Harrison TM, Pidgeon RT, “Oxygen-isotope evidence
from ancient zircons for liquid water at the Earth’s surface 4,300 Myr

ago,” Nature 409:178-181, 2001
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"The mere fact that the hydrogen conversion process can be
seriously threatened by a marginal experiment of this kind
emphasizes the precarious status of a hypothesis that rests almost

entirely on the current absence of any superior alternative.”
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*Dewey B. Larson, Universe in Motion p. 11.
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“Astronomers were startled, and laymen amazed, when in 1979 Jack
Eddy, of the High Altitude Observatory in Boulder, Colorado, claimed
that the sun was shrinking at such a rate that, if the decline did not
reverse, our local star would disappear within a hundred million

years.”

*John Gribbin, “The Curious Case of the Shrinking Sun,” New

Scientist, March 3, 1983.

“Geological evidence, however, indicates that the terrestrial crust [our
earth’s rock strata] has an age of several billion years, and it is surely
to be expected that the sun is at least as old as the earth . . We must
conclude that . . another source must be responsible for most of the

energy output of a star.”
* Eva Novotny, Introduction to Stellar Atmospheres and Interiors

(1973). p. 248.
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