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"Some people are surprised that the sun looks larger at the horizon even though its 
observed diameter is actually smaller when viewed with an astronomical instrument. 
It is obvious why the observed diameter is usually smaller near the horizon than at a 
higher position in t h e  sky: as every astronomer knows, the cause is refraction, 
which is greater for the lower than for the upper margin (timbus) of the sun^. 
However, what we shall try to explain here is why, in that case, it should look larger 
to us. The basic premise is that the perceptual faculty (sensus communis~ judges the 
size of a visible object in the same way as do geometers, namely from a knowledge 
of its distance and of its visual angle. Hence, provided other factors are constant, 

F i e  1. The oblate appearance of the rising sun. Grantchester, 4.50 a m, 28 May 1974. The 
valley of the Granta, lying between the observer and the horizon, was filled with a heavy layer 
of mist. A Wratten 59 filter has been used to preserve the contrast of  the Ektachrome orighal. 

fl Present address: Department of Psychology, University of Stirling, Stirling, Scotland. 
(l) The fact and the explanation are correct: v Scheiner C, 1617 Refraciiows coelestes, sive solis 
eUipti& phenomenon iliustratum (hgolstadt); O'Connell D J K, 1958 "The green flash and other 
low sun phenomena" Ricerche Astronomiche, Spewla dstwmica V a t k m  4 1 - 192; and 
figure 1 of the present paper. 
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A Dmirantur nonnulli Solem humilem maiorcm appre: 
rc c t  tamfi inttrumcnto aflronomico o b f c r ~ a c u s ~ c  con- 

i r a  aiinor fit c h s  diamctcr appircns : qu i re  minor pie- 
wniquc fit cius d u m c t c r  apparcns propc horizontern 
quani in loco ~( i l ic lcv i t iorc  c a u f ~  in prompiu c f t , q u ~ i  nul- 
10  afi ronorro ignoritur , ncmpc rcftai3io qux miior cft in- 
Icrior~s limliiquirn fupcrioris ; fed qu:rc tune nobis rniior 
app~rc.i t  conabim.ur liic c x p l i c ~ r c  . Primo itaquc fcicndum 
ill ft'nlurn tommuncm ludii-arc d c  Ã§ilibili magniiudinc, fi- 
curi f ~ c i u n t  gcomc trar 9 ncrnpc c x  iognitis  dift intl i  & ao> 
gulu v i f c r ~ o  , & idco quo m3iorcm pcrcipit h f u s  cornmu- 
nis vihbilis dillantiam , C O  cztcris p m b u s  m-iiorcrn ludicac 
i i i ibi l is magnitudincm ; fed dual Sol cxifl ic propc horizon- 
tcni, i u d i c ~ t  fcnius communis maiorcm cflc (011s dillantiam 
1,113111 in loco Cech ckva t io rc  o b  multa corpora intcrlcda;& 
idi.oyropc h o n ~ o ~ c m  iudicat ctiam cius maptudincin 
maiorcrn quid) alibi) vbi c o r p o r ~  interie&a non videntur,& 
proinde dc cius magna diftantia iudicarc nob poteft Ali- 
quando tarnen ob nubcs conucxas inter nos & folcm inter- 
icflas apparct Sol c t i ~ r n  i n f t r u m e n t o o b f c r v a t u ~ , i ~ ~ f t ~  m- 
o r  tluarn ordinirio v j d c t i ~ r ~  atque hoc eucnic c t i i m  quail- 
d o  Sol cfi fubliinis, Icd fxpius quando c f l  humilis ob inaio' 
rem nubiurn frcqucntium. q u x  hic diximus d c  Sole codcm 
m o d 0  intclliguntur dc rcliquis corporibus cxlcfiibus. 

Figure 2. Left: title-page of Gregory's Geometriae Pars Universalis. Above: text of the passage 
"On the apparent size of the horizon and zenith sun". Most of the book is devoted to a systematic 
introduction to the calculus; the passage translated here occurs in an appendix. 
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the greater the perceptual faculty conceives the distance of the object to be, the 
greater it judges the size of the object. But, when the sun lies near the horizon, the 
perceptual faculty judges its distance to be greater than in a more elevated part of 
the sky, because of the many intervening objects. Therefore the perceptual faculty 
judges the sun's size, also, to  be larger near the horizon than in other positions, 
where no intervening objects are seen and where therefore its great distance cannot 
be appreciated. Sometimes, however, owing to the arching (convexas) clouds 
interposed between us and the sun, the sun looks much bigger than usual, even 
when observed with an instrument. This happens even when the sun is high, but 
more often when it is low because of the greater frequency^ of clouds. These 
remarks about the sun apply in the same way to the other celestial bodies." 

J Gregory, 1668 
Geometriae Pars Universalis 
Padua pp 141-142 

James Gregory, member of a family that has held fourteen British chairsC3), 
celebrated for his reflecting telescope and for his contributions to the calculus and 
considered in his day second only t o  Newton, died at the age of thirty-seven in 1675. 

By frequentium Gregory most probably refers to number of clouds within a given visual angle. 
Alternatively, he is possibly referring to a supposed diurnal variation in the frequency or kind of 
clouds; but, insofar as there is any general rule at all, it would seem contrary to his hypothesis: 
cumulus clouds are most common in the afternoon in most areas (Humphreys W J,  1940 Physics of 
the Air New York: McGraw-Hill). One possibility is that this passage refers not to a perceptual 
effect but to the apparent elongations of the diameter of the sun sometimes produced physically 
by layers of atmospheric discontinuity (v Scheiner C, 1617 p 58; O'Connell D J K, 1958 p 23, 
p 101 ff); this last interpretation is suggested by the phrase "etiam instrument0 observatus". 
^ Grainger Stewart A, 1901 The Academic Gregories (Edinburgh: Oliphant, Anderson and 
Ferrier). The family is descended from the Macgregors of Roro and the nativist reader will be 
interested to note that it includes the Editor of this journal. 
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