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“Since 1836, more than one hundred
different observers at the Royal
Greenwich Observatory and the U.S.
Naval Observatory have made direct,
visual measurements that suggest

that the sun’s diameter is shrinking
at a rate of about 0.1% each century
or about five feet per hour.

John A. Eddy and Aram A. Boornazian, “Secular Decrease in
the Solar Diameter, 1863-1953,” Bulletin of the American
Astronomical Society, Vol. 11, No.2, 1979, p. 437
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“Several indirect techniques also confirm

that the sun is shrinking, although these

inferred collapse are only about 1/7t" as
much.”

(The Sun would have been touching the

Earth about 158,272,358 years ago.)

David W. Dunham, “Observations of a Probable Change in the
Solar Radius between 1715 and 1979,” Science, Vol. 210, 12
December 1980, pp. 1243-1245
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Figure I. The horizoatal (east-west) diameter of the sun from 1835 to 1953 as determined by Eddy and Boornazian from the Rayal
Greenwich Observatory data. (This figure is adapted from the diagram published in Physics Today, ref. 4.)
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In June, 1979, a paper entitled 'Secular Decrease in the Solar
Diameter, 1836-1953" was presented at a meeting of the American
Astronomical Society. In this report, John Eddy, a respected solar
astronomer, and his colleague Aram Boornazian presented an

analysis of solar meridian transit data from the Royal Greenwich



Observatory which suggested that during the specified time period
the sun's angular diameter had been contracting at a rate of more
than two are seconds per century, equivalent to a linear shrinkage

rate of five feet per hour.

J. A. Eddy and A. A. Boornazian, "Secular Decrease in the Solar
Diameter, 1836-1953," Bull. Am. Astron. Soc. 11, 437 (1979). Note:

This is only an abstract. The full text was never published.
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“The sun has been contracting about (0.1% per century .
corresponding to a shrinkage rate of about 5 feet per hour [15.24

dm].”
*G.B. Lublihn, Physics Today, Vol. 32, No. 17.
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Indeed, some scientists believe there may be an 8(0-day cycle of

slight shrinking and expanding.
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Shapiro, I.I., 1980. Is the Sun Shrinking? Science, 208:51-53.
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Dunham, D.W., Sophia S., Fiala, A.D., Herald, D. and Muller, P.M.,

1980. Obvservations of a probable change in the solar radius

between 1715 and 1979. Science, 210:1243-1245.
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Frazier, K., 1982. Our Turbulent Sun, Prentice—Hall, Englewood

Cliffs, New Jersey, p. 80.
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Lubkin, Gloria B., Physics Today, V. 32, No. 9,

Stephenson, F.R., Historical eclipses. Scientific

American, 247(4):154-163.



Sofia, S., Dunham. D.W., Dunham, J.B. and Fiala, A.D., Solar radius

change between 1925 and 1979. Nature, 304:522-526.
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three English scientists, Parkinson, Morrison and Stephenson also
looked at the Greenwich data and their own set of Mercury transit
data as well as the solar eclipse data, and they too came to the
conclusion that there was no detectable shrinkage of the sun during
the past 250 years. However, they suggested that there is some
evidence for the occurrence of periodic changes in the sun’s diameter

of about (0.02% on a time-scale of 8( years

Parkinson, J.H., Morrision, L.V. and Stephenson, F.R., 1980. The
constancy of the solar diameter over the past 250 years. Nature,

288:548-551

Subsequently, in a valiant effort to decisively resolve this debate over

whether the sun is shrinking or not, Ronald Gilliland undertook a



comprehensive reassessment of all the five data sets of apparent
solar diameter measurements published by the authors participating
in the debate. His results end conclusions were published in 7he
Astrophysical Journal of the American Astronomical Society in
September 1981. In his summary, Gilliland reported that his analysis
of the five different data sets, including the meridian circle
(Greenwhich and Washington) observations, the timings of transits of
Mercury, and the durations of total solar eclipses, consistently
suggested the presence of a 76—year modulation (cycle of variation)
of the solar radius. He further suggested that the last solar radius
maximum occurred in 1911, and that the half-amplitude of variation
(half the change in radius between the minimum and maximum of the
cycle) is approximately (.2 second of arc per century or 0.02% of the

solar radius.

Gilliland was also bold enough to admit that since stellar evolution
theory predicts that the sun should increase in size with increasing
age (i.e. the sun’s diameter should be increasing), any decrease is

quite significant.



Gilliland, R.L., 1981. Solar radius variations over the past 265 years.

The Astrophysical Journal, 248:1144-1155
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Ordway, Richard J., Earth Science and the Environment, New York:

D. Van Nostrand, p. 130. Fig. 5 - 23 on this page gives a good

illustration of the accepted evolutionary time scale.
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cientific American, V. 239, No. 3, All articles in this edition list the

various evolutionary time scales.
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The gravitational potential energy of two masses m and M a distance r
apart is U = - GmM/r, where G = 6.6 x 10"'!jm /kg®. The gravitational
potential energy of the sun's mass M interacting with its own mass
M, is U= - GmSZ/R, where R is the radius of the sun. The solar power
produced as the sun shrinks at the rate of v = R/t is’ P = Uit =
(Gm%/R?) - (R/t) = GM,?v/R%. The mass of the sun is 2 x 10°’kg, the
radius of the sun is 7 x 10® m, and the 2.5 feet/hour rate of shrinkage
in the radius of the sunis 2 x 10 m/sec. in metric units. The power
formula gives a potential solar power of 1 x 10%° watts. This potential
gravitational power is hundreds of times more than the 4 x 10%¢ watts
of power actually produced by the sun. This figure is an overestimate
because the sun is actually far from uniform. The massive interior of
the sun is protected by the outer layers of the sun. Only those low

density outer layers are thought to contract.



Halliday, David and Resnick, Robert, Fundamentals of Physics, New

York; Wiley, Chapter 14.
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O and B class stars, the Wolf-Rayfert stars, and the P Cygni stars.



The Sun as a main-sequence star
(diameter = 0.01 AU)
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Fred Hoyle,

if the universe were little hydrogen in it. It would all have been
transformed into helium by now. Yet stellar spectra reveal an
abundance of hydrogen in the stars, therefore the universe must be

youthful.
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