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... Euclid, Diocles and Archimedes 
knew something about conics and 
the ability of parabolas and ellipses 
to focus light.

... According to legend, the famous
Pharos lighthouse at Alexandria,
Egypt, projected the rays from its 
beacon out to sea using a great 
mirror or lens.

... Archimedes was said to have used 
a great solar mirror to set fire to
enemy warships.

At best, these facts appear as footnotes 
or passing trivia in optics texts. But
what do we really know about the 
history of ancient optics?

Ancient cultures such as the Greeks,
Romans, Mesopotamians and

Egyptians are known to have made 
surprisingly advanced inroads into
medicine, astronomy, chemistry, mechan-
ical engineering and mathematics. It’s
hard to believe that they didn’t come up
with a few tricks in optics as well.

Yet, in my many years of studying
optics, I’ve found that the texts rarely
explore the field’s early history. For 
example, Born and Wolf ’s authoritative
Principles of Optics merely mentions
Euclid, who lived during the fourth
century B.C., and begins instead about
2,000 years later with Galileo, Snell and
Descartes.

This situation is beginning to change.
Recently, several journals on archaeology
and culture have included articles on 
the subject of lenses in the ancient
world.1, 2, 3 In addition, a rather thick
book on this topic was published in the
United Kingdom five years ago: Robert
Temple’s The Crystal Sun.

Ancient mirrors and lenses
Ancient cultures are known to have had
mirrors. Many examples of metal mirrors
survive from Egypt, Greece and Rome.
Further, there are descriptions of the
optics of shaped mirrors in Euclid’s
Catoptrics and Diocles’ On Burning
Mirrors. Diocles, a Greek mathematician
born in 240 B.C., was the first to show
how a spherical mirror differed from a
parabolic one, with the former producing
a caustic focus and the latter a sharp one.

The ancients also played with curved
optics. People in mystery cults may have
looked at objects in curved mirrors, see-
ing shapes and images appear in mid-air.
The Roman encyclopedist Seneca (4 B.C.
to 65 A.D.), in his book Natural
Questions, fulminates at length about a
certain Hostius Quadra, who had special
mirrors made and displayed at his orgies,
so that participants could see body parts
enlarged—sort of an X-rated funhouse
mirror.4

From left to right, (top row) Greek mathematicians Euclid and
Archimedes; René Descartes (French philosopher and mathematician),
Claudius Ptolemy (Greek geographer and astronomer), (bottom row)
Galileo’s Telescope and Galileo Galilei (Italian astronomer, philosopher
and physicist). 

Source: (left to right) www-history.mcs.st-andrews.ac.uk; www.cs.drexel.edu; http://en.wikipedia.org/wiki; 
S. Wilk, Opt. Photon. News 15(10), 14 (2004); http://astron.berkeley.edu and http://en.wikipedia.org/wiki.
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could still see better with the use of this
lens than without.

In the book The Crystal Sun, Robert
G. Temple makes the opposite case of
Plantzos: He contends that lenses were
used more widely in ancient times than
most people realize. He argues that 
there are hundreds of ancient lenses 
lying around unrecognized in collec-
tions around the world. (However,
I suspect that many of his examples 

turned ear decorations. Other glass
lenticular forms apparently functioned 
as game counters.

Sometimes Plantzos seems to go too
far in his desire to debunk ancient lenses.
He notes that the lenses’ power dimin-
ishes in the areas further away from their
center; thus, their overall power is not as
great as it was held to be. But the fact that
the power dropped off toward the edge
was probably irrelevant to the user, who

There are fewer stories about lenses.
The Greek astronomer and geographer
Claudius Ptolemy (85 to 165 A.D.) came
close to discovering Snell’s law, and actu-
ally produced a similar empirical law that
worked well enough to be of practical 
use (see OPN, October 2004, p. 14). The
problem is that nobody used it, Ptolemy
included.

But lenses did exist in the classical
world. In ancient Greece (about 400 years
B.C.), Aristophanes mentions one in his
satiric play The Clouds, where someone
uses a lens, supposedly obtained from a
druggist, to concentrate sunlight and
melt a wax tablet. Five hundred years
later in Rome, Pliny the Elder reported 
in his Natural History that doctors used
lenses to cauterize wounds. Although the
ancients hadn’t invented eyeglasses, they
did recognize that lenses could magnify
things. In Natural Questions, Seneca
states that he used a globe filled with
water to help him read his books.

With that literary evidence, one would
think there would be much more evi-
dence of actual lens use. Some archaeolo-
gists have suggested that lenses were 
used in antiquity by makers of cameos,
mosaics and other fine crafts to produce
tiny works of art, much as present-day
hobbyists can purchase loupes and extra
lenses to clip on their glasses. Lenses have
been found in both the home of a crafts-
man in Pompeii and in a workshop in
Tanis in Egypt.

Similar arguments have been made
about the scribes who produced ultra-
fine cuneiform tablets in Mesopotamia.2,5

James Charlesworth, editor of the Dead
Sea Scrolls Project, notes that some phy-
lacteries have lettering so fine that it is
hard to imagine producing them without
the use of magnification.

Controversy and speculation
However, not everyone agrees that lenses
were a part of most ancient cultures. In 
a recent issue of the American Journal of
Archaeology, Dimitros Plantzos points
out that gold leaf or some other material
remains on the plano side of many
ancient artifacts presumed to be lenses,
suggesting that these objects were actu-
ally ornamental pieces and not intended
as lenses at all. In addition, some concave
“lenses” have been shown to be lathe-



are of the ornamentation and game
counter variety.) 

Temple also believes that the tele-
scope is older than commonly believed.
He cites, for instance, a painting on a
Greek vase that depicts a man looking
through a telescope.6 In addition, he
states that there is evidence for tele-
scope use in classical Rome and ancient
Egypt. Intriguing as these claims are,
Temple does not provide enough sup-
port to substantiate them.

Scoping it out 
As far as we know, the first telescopes
didn’t appear until the 16th century. Some
have argued that, if lenses were available

in ancient societies, it would stand to 
reason that telescopes may have been
invented too. Wouldn’t it make sense for
someone to stumble across the idea sim-
ply by playing with the lenses at hand,
putting them together and noting that 
an expanded image could be seen?

Only if there was a large stock of
lenses available. In fact, ancient lenses
seem to be few in number, small in size
and relatively close in power. If they were
turned out in a lathing workshop, as
some authors have suggested, they were
probably made to roughly the same
design, which was almost always plano-
convex with a power of between 2X and
10X. Aside from these plano-concave

forms (which were largely recognized as
jewelry, not optical elements), there did
not appear to be any potential negative
lenses in antiquity. Thus, any telescopes
made then would have to have been of
the Newtonian, or reflective, design.

Moreover, it was probably not until
the corrective spectacle industry got
started in the 13th century that an ade-
quate stock of large-size, good-quality
lenses of different powers was available to
allow for the “playing around” that would
be needed to produce the telescope.

In his book The Telescope, Louis Bell
suggests that spectacle-makers at first
only dealt with farsightedness, which was
common with increasing age, and would
be the greatest problem in a largely illiter-
ate society.7 For this, convex lenses of
moderate power were adequate.

It was the spread of literacy, Bell
argued, that made the correction of
nearsightedness a priority, and led to 
the development of the negative lenses
needed for the “Galilean” telescope used
by Hans Lippershey and others.

Further, refractive telescopes preceded
reflective ones. It seems logical that one
would first try placing two dissimilar
lenses with their focal points coinciding
before making the conceptual leap to
doing the same thing with mirrors.
Certainly it wouldn’t be obvious to cut 
a hole in one mirror to look at another
one. So, even though the Greeks and
Romans could produce curved mirrors
and conic sections, they understandably
didn’t think of combining them into
a telescope.

Stephen R. Wilk (swilk@comcast.net) is director of
technology applications at MXL and a visiting scien-
tist at the Massachusetts Institute of Technology.
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