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A solar eclipse occurs when the Moon comes between the Sun and Earth, casting a 
shadow on part of Earth’s surface (1). If the orbits of the Moon about the Earth, 
and Earth about the Sun, were in the same plane there would be a solar eclipse 

at the time of every new moon. But the orbits are slightly inclined, so solar eclipses 
are less frequent. The Moon’s shadow on Earth is small, so only a small region of 
Earth experiences each eclipse (2). Viewed from Earth, the Moon has a very similar 
angular size to the Sun (3) so it can obscure the Sun’s bright surface while leaving 
its corona and background stars visible (4). 

During a total solar eclipse the sky becomes dark and stars that are not 
normally visible during daytime can be seen. In 1919 Arthur Eddington 
(1882–1944) took advantage of this to test Einstein’s general theory of 
relativity. If a massive object, such as the Sun, lies close to the path of 
starlight, then the light deviates from a straight line and the star appears 
to shift its position. Newtonian gravitation and general relativity make 
different predictions about the shift (5).

Solar eclipse
 at a glance

1 Schematic diagram of a solar eclipse (not to scale)

2 The solar eclipse on 2 July 2019 will be visible from 
parts of South America and the southern Pacific Ocean

3 Diameter, distance and angular size 

Sun Moon

Diameter/m 1.39 × 109 3.47 × 106

Average distance from 
Earth/m

1.50 × 1011 3.85 × 108

Average angular size 
when viewed from Earth

9.3 × 10–3 rad
0.53°

9.0 × 10–3 rad
0.52°

4 The solar corona imaged during a total eclipse,
showing the shape of the solar magnetic field
and background stars at lower right and mid left 

5 The deflection of light by a gravitational field 
causes the apparent position of a star to shift 
when its light passes close to a massive object

8 The New York Times 
reported Eddington’s 
result in November 1919
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6 The Hyades star cluster in the constellation 
of Taurus

7 A comparator built by Eddington 

In January 1919 Eddington photographed the stars in the 
Hyades cluster (6). Then in May, during a solar eclipse observed 
from the Caribbean, he photographed the same stars when their 
light passed close to the Sun. Eddington had built a comparator, 
which used moveable microscopes to measure star positions on 
photographic plates (7). Comparing the two images revealed 
a shift that closely matched Einstein’s theory — and made 
newspaper headlines around the world (8).


