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 at a glance

Looking through telescopes

Mapping the skies

By the 1780s, Caroline and 
William Herschel were 
able to map thousands 
of stars that make up the 
Milky Way (Physics Review 
Vol. 23, No. 4, pp. 16–17). 

In the mid-nineteenth 
century, William Parsons, 
third Earl of Rosse, built 
a giant telescope in the 
grounds of Birr Castle in 
Ireland, and made detailed 
drawings to record his 
observations (3).

The early days

The first telescopes were made in the late 
sixteenth century, and the Italian Galileo 
Galilei was (probably) the first person 
to point one at the sky (1). In 1610 he 
discovered that the planet Jupiter had four 
moons (2) — one of the first pieces of 
evidence that the entire universe did not 
revolve around Earth. 

Over the next four centuries, telescopes 
were made bigger and better than Galileo’s. 
The larger the aperture, the more light can 
be gathered, and the fainter the objects that 
can be observed. Better quality lenses and 
mirrors provided clearer images, meaning 
that objects could be studied in more detail.
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Bigger…and higher

At the Mount Wilson Observatory in California, 
USA, a 60-inch diameter telescope was opened 
in 1908, followed in 1917 by one measuring 
100 inches (2.5 m) (4). The observatory’s high 
altitude placed it above much of the atmosphere 
that tended to degrade image quality by 
absorbing and scattering light.

Images were recorded on photographic 
plates rather than being hand-drawn, and 
light was analysed using the new technique of 
spectoscopy. In the 1920s, using data from the 
100-inch telescope, Edwin Hubble discovered 
the relationship between galactic redshift and 
distance. 

The 100-inch was the largest in the world 
until 1948, when a 200-inch-diameter 
telescope was built on Mount Palomar (also 
in California). Over more than half a century, 
the telescope underwent several upgrades (e.g. 
from photographic plates to CCD detectors), 
produced some iconic images (5) and played 
a part in numerous discoveries, including the 
identification of the first quasars.

Large optical telescopes continue to be built 
on remote mountain-top sites, for example 
in Hawaii, Australia and Chile (6), and 
sophisticated techniques for image processing 
can compensate for much of the atmospheric 
degradation. 
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Telescopes in space

But to escape atmospheric effects entirely, in 1990 
the Hubble space telescope (HST) was launched into 
orbit. After a few initial problems with its optics had 
been fixed (Physics Review Vol. 6, No. 4, pp. 8–11) the 
HST went on to provided us with a sharp and detailed 
view of the heavens (7, 8) that Galileo could never have 
imagined (p. 15)

Now the HST is nearing the end of its working life 
and will be superseded by the James Webb telescope 
(9), due for launch in 2018. With improved sensitivity 
and coverage of infrared wavelengths, it is expected to 
continue and extend the HST’s work. Watch this space!
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