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ABSTRACT 

Photospheric faculae near the equatorial solar limb may provide the excess brightness which Ingersoll 
and Spiegel showed would explain Dicke and Goldenberg's oblateness measurement. Three lines of 
evidence support this statement: (1) the excess emission of faculae may arise in optically thin regions, as 
required by the Ingersoll-Spiegel hypothesis; (2) faculae are sufficiently widespread on the solar surface 
to account quantitatively for the observed signal; and (3) temporal fluctuations in the expected signal 
due to faculae in 1966 are correlated with fluctuations in the observed signal at the 1 percent level. 
(The probability of the correlation coefficient for uncorrelated data exceeding the observed value is less 
than 1 percent.) Although this evidence clearly demonstrates that faculae make a sizable contribution 
to the observed oblateness signal, it does not preclude an equally sizable contribution due to true gravita
tional oblateness. Evidence that faculae may not be the only source of oblateness signal comes from the 
apparent fact that the ratio of fluctuation amplitude to mean signal amplitude is greater for the facular 
signal than for the observed oblateness signal. However, this difference may be due to errors in reading 
the photographs from which the facular signal was derived, or to differences in processing the two sets 
of data. A better test of our hypothesis cannot be made until the daily oblateness signals and their 
standard deviations are available. In any case, it appears that further data analysis will be necessary 
before a reliable value of the solar oblateness can be inferred. 

I. INTRODUCTION 

By measuring the shape of the solar disk in visible light, Dicke and Goldenberg (1967) 
inferred a value of the solar oblateness which is 5 times the value expected under the 
assumption that the entire Sun is rotating with the angular velocity of the seen layers. 
From this they concluded that the excess perihelion motion of Mercury is not in accord 
with Einstein's prediction based on general relativity. However, it is possible that their 
observations do not indicate a true gravitational oblateness, but are simply the result of 
an excess brightness at the equatorial solar limb. Such brightness might be due to the 
presence of faculae and sunspots, although Dicke (1970a, b) concluded that their effect 
on the oblateness determination is insignificant. 1 In this paper, we reexamine Dicke's 
argument, and conclude that his reasons for rejecting faculae as a source of oblateness 
signal are unjustified. We also find that faculae account for most of the qualitative and 
quantitative features of Dicke and Goldenberg's 1966 observations. We feel that further 
observations may be necessary before a reliable value of the solar oblateness can be 
inferred. 

The oblateness observations were made by projecting an image of the Sun on a 
circular occulting disk and measuring the light flux from the part of the Sun exposed 
beyond the disk. The part of the flux which varied from equator to pole is the "signal" 
used to infer the solar oblateness. To distinguish between the effects of brightness 

1 Dr. Dicke informed us (Dicke 1971a) that he had carried out statistical analyses of the effects of 
faculae and sunspots on the oblateness signal. 
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