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ABSTRACT

‘And God made the two great lights, the greater light to rule the day, 
and the lesser light to rule the night’ Genesis 1:16

The apparent diameters of both the sun and the moon, as seen from the 
earth, vary periodically. Because of the differing nature of their orbits, 
they do so in quite a different pattern/cycle. Yet calculations show that 
their average apparent diameter is identical, to a high degree of precision.
In fact, 27 times a year, they are exactly the same. At such times a neat, 
total eclipse is possible. This apparent design feature seems hard to dismiss 
as merely a striking coincidence.

INTRODUCTION

The creation account tells us of a greater and a lesser 
light, in other words, of the sun and the moon. The context 
makes it clear that the relative light intensities of the two 
heavenly bodies is meant, not their relative dimensions. In 
this paper, however, we look closely at significant and 
unexpected facts concerning their physical sizes. A 
remarkable phenomenon of our solar system has been the 
subject of accurate investigations.

The apparent size of a heavenly body depends on its 
distance from the observer. In the following considerations 
we are concerned specifically with the sun, moon and earth. 
Some preliminary comments may help to clarify the problem.

If an object of height h gradually recedes from an 
observer, it appears to him to be getting smaller. The vertical

Distance L α in degrees α in seconds α in °, ', "

1 m 45° 162000.00" 45°0'0"
10m 5.71059313° 20558.13" 5°42'38.13"

100 m 0.57293869° 2062.57" 34'22.57"
1,000 m 0.05729576° 206.26" 3'26.26"

10,000 m 0.00572957° 20.62" 20.62"
100,000 m 0.00057295° 2.06" 2.06"

   1,000,000 m 0.00005729° 0.21" 0.21"

Table 1.   The angle α subtended by an object of height 1 metre at 
various distances L.

angle α subtended by the object at the observer’s eyes, is 
described by the expression tan α = h/L, where L is the 
distance of the object from the observer. The angle α may 
be measured in degrees, minutes and seconds, where 1° = 
60' = 3600". Table 1 gives the angle α for an object 1 metre 
high (that is, h = 1 metre) for distances L varying from 1 
metre to 1000 km.

Let us now ask how far away our 1 metre object has to 
be to subtend an angle of 1 degree, 1 minute or 1 second. 
These distances, given in Table 2, have been calculated using 
the expression L = 1/tan α.

According to Table 2, 1 second of angle is that small 
angle subtended by a 1 metre high object at a distance of 
about 200 km from the observer. Obviously, the object is no 
longer visible to the naked eye at that distance. At 1 minute 
of angle, the corresponding distance would be 3.5 km. Or 
putting it another way; a 5 cent piece at a distance of 1.1 

The Sun, Earth and Moon have the following actual 
diameters:1

Sun: 1,392,700 km 
Earth: 12,756 km at the equator 
Moon: 3,476 km 

The average distances between respective centres are:2 
Between the Earth and Sun: 149,597,870 km 
Between the Earth and Moon: 384,403km 

Note: The average distance between the Earth and Sun 
is defined as 1 Astronomical Unit (AU), so 

1AU = 149,597,870 km



Angle α 1 metre object 5 cent piece

1 degree 57.3 m 1.1 m
1 minute 3437.7 m 67 m
1 second 206,264.8 m 4020 m

Table 2.    Distances at which a 1 metre object and a 5 cent piece
subtend angles of 1 degree, 1 minute and 1 second.

Figure 1. Various objects observed at the same angle of 32' (distances not to scale).

metres subtends an angle of 1 degree at the observer’s eye, 
while at a distance of 67 metres, it subtends 1 minute of 
angle.

SUN, EARTH, MOON

We now ask what angles are subtended when viewing 
one heavenly body from another. The angles below are 
calculated assuming average distances:

Sun, as seen from Earth: α =  32.0056'
Earth, as seen from Sun: α =  0.2945'
Moon, as seen from Sun: α =  0.0807'

The above angles α are also referred to as the apparent 
diameters. Viewed from the earth, the sun appears about as 
large as a 5 cent piece seen from a distance of 2.1 metres. 
Conversely, from the sun, the earth would appear as a barely 
discernible point source of light, about the size of a 5 cent 
piece viewed from a distance of 230 metres. The moon would 
be invisible from the sun, being the size of a 5 cent piece 
viewed from a distance of 840 metres. A 1 metre object 

would subtend an angle of 32 
minutes from a distance of 107.4 
metres (see Figures 1 and 2).

We know that the orbit of the 
earth around the sun, and that of 
the moon around the earth, are 
elliptical orbits (see Figure 3). As 
a consequence, the apparent sizes 
of the sun as seen from the planet, 
and the moon as seen from the 
earth, change from day to day. 
These changes in sizes with time 
were calculated by computer, 
having regard to Kepler’s Second 
Law, whereby constant areas are 
swept in equal time intervals by 
the radius of the ellipse. The 
results for both the sun and the 
moon were plotted for a full year 
(see Figure 4). The outcome was 
both unusual and unexpected.

THE SUN AS SEEN FROM 
THE EARTH

In Figure 4 the heavy curve 
‘A’ shows the size variation of the 
sun as viewed from the earth over 
a period of one year, in terms of 
the angle subtended at the earth. 
When the earth is closest to the 
sun, that is, at the perihelion of 
its orbit, this angle is 32.549'. It 
occurs on the 2nd of January. 
When it is furthest from the sun, 
that is, at the aphelion, the angle 

is 31.479'. This occurs on the 5th of July. Curve A is a good 
approximation to a cosine curve with an amplitude of

or approximately 32'.
The earth takes one full year to complete its elliptical 

orbit around the sun. The time taken for the earth to move

The mean value of the cosine curve is found by the expression

Figure 2. Sketch for calculation of the apparent diameters.



year (Ya). Its duration is 365 
days 6 hours 13 minutes 53 
seconds, or 365.2596412 days. 
The anomalous year is only 
slightly longer (that is, by 4 
minutes 44 seconds) than the 
sidereal year (which equals the 
time interval for a complete orbit 
of a planet around the sun). The 
sidereal year (Ys) is thus 365 
days 6 hours 9 minutes 9 seconds 
or 365.256354 days long, the 
difference being due to the effect 
of the other planets upon the 
earth’s motion. Curve A thus 
strictly applies to the anomalous 
year.

THE MOON AS SEEN 
FROM THE EARTH

As in the case of the sun, curve 
B (thin line) shows the variation 
in the apparent size of the moon 
as viewed from the earth over a 
period of one year. At its 
perigee, that is, its closest point 
to the earth, the moon subtends 
an angle of 34.139'. At the 
apogee, that is, the moon’s 
furthest point from the earth, the 
angle of view from the earth is 
29.847'. Curve B also 
approximates a cosine curve, 
whose amplitude is

Figure 3.    The elliptical path of a planet around the sun and its parameters. In equal time periods T1=T2' 
equal areas of the ellipse (A1=A2) are swept out.

Figure 4.   The apparent diameters of the Sun and the Moon as seen from the Earth. The two curves A 
and B show the variation with time of the apparent diameters throughout a year.

The apparent size variation of 
the moon as it traverses its orbit 
is thus considerably larger than 
the sun’s apparent size variation. 
Of special interest is the mean 
value of the cosine curve, given 
by the expression

or approximately 32'.

A SURPRISING 
OUTCOME

The mean values of the 
cosine curve of the sun and that



The mean values of the cosine curve of the sun and that 
of the moon coincide exactly, both equalling 32 minutes of 
subtended angle.

This is a very unusual result, which would not have been 
anticipated. Is it an astronomic coincidence, or could it be 
the result of a plan, designed to make (the mean of) both 
heavenly bodies to appear the same size?

As with the earth’s orbit around the sun, we also 
differentiate, in the case of the moon’s orbit around the earth, 
between a sidereal (Ms) and an anomalous month (Ma):

Ms = 27d 7h 43m 11.5s = 27.32166087 days.
Ma = 27d 13h 18m 33.2s = 27.54297685 days.
An anomalous month is the time interval between two 

consecutive passages of the moon through the perigee. 
Dividing the length of the anomalous year by the length of 
the anomalous month, a value of 13.2614 is obtained, that 
is, the moon, in consequence of its faster orbit, completes 
13.2614 perigeal orbits for every perihelial orbit of the sun. 
As this factor is not a whole number, curve A and curve B of 
Figure 4 shift in phase relative to each other from year to 
year.

FURTHER OBSERVATIONS

From Figure 4 we also note that curves A and B intersect 
26 or 27 times during one year. At those points in time both 
sun and moon would appear to be the same size to an observer 
on earth — provided the moon were to experience a full- 
moon phase at that precise time. Furthermore, whenever 
curve B lies above curve A, the moon appears to be larger 
than the sun. Only at those times would a total eclipse of the 
sun be possible — subject, of course, to the right conditions 
prevailing.

NOTES

(1)    The ‘average distance’ between a planet and its sun (or a moon and its 
planet), where the satellite follows an elliptical orbit, is defined as follows: 
Consider the sun to have point mass M ,  and the satellite point mass m .  
Consider an imaginary system where m is in circular orbit of radius r  around 
M .  If r  of this imaginary system is such that the sidereal orbiting interval of 
the actual and the imaginary systems are the same, then by definition, r  is 
the ‘average distance’ of the satellite from its sun.

(2)    The following data were used for calculations (see Figure 3):
Distance earth to moon in apogee ( a  + c) = 406,740 km

Distance earth to moon in perigee (a  -  c ) = 356,410 km 
Distance earth to sun in aphelion ( a  + c) = 152,100,000 km 
Distance earth to sun in perihelion ( a  -  c )  =  147,100,000 km

(3) Observation Point: Calculations carried out in this paper are strictly correct 
only if the observer is located on the straight line joining the centre of the 
earth to the centre of the sun or of the moon, respectively.

TRANSLATOR’S NOTES

(1)   An Australian 5 cent piece has been substituted for the German 1-Pfennig 
coin in the original and the calculations reworked to allow for the difference 
in their diameters, viz. 19.5 mm versus 16 mm.

(2)   Note that in Figure 1, the ‘Pfennigstück’ has been replaced by 5 cent coin 
for consistency. The 1.7m distance in the original has consequently been 
changed to 2.1 m.
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