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THE OPTICS PUZZLER 

Submerged rubber duck viewed through a sealed
air-filled convex cylindrical lens.

Answers on p. 49 

Optics Trivia Quiz

1. In 1964, Dwight W. Berreman at Bell Laboratories
invented an unusual lens that used only a stream of
flowing gas. What equally unusual units were
needed to characterize the performance of
Berreman’s lens?

2. The drawings shown here, which portray the field
patterns in rectangular and cylindrical optical cavi-
ties, are quite old. From what early publication are
they taken?

3. Considerable publicity
has recently been given to
experiments on “stopped
light” carried out by 
Lene Hau of Harvard
University and others
using a physical phe-
nomenon invented by
Stephen E. Harris of
Stanford University. Who
actually first “stopped”
photons and then
restarted and recovered
them using an auxiliary
controlling photon field?

4. What was the project name of an important early
laser application in which the first laser echoes were
observed from the Moon?

Anthony E. Siegman (siegman@stanford.edu) is the McMurtry Professor of
Engineering Emeritus at Stanford University. 

Rubber Duck Under Water

A hollow, cylindrical lens is formed out of sheet plastic.
Its cross-section is similar to that of a convex glass

lens. The seams are glued to prevent water from seeping
inside when this air-filled cylindrical lens is
immersed in a fish tank. An observer
looks down into the tank to view 
a rubber duck submerged 
at various water levels.
In which case does
the duck look
thinnest to
the observer?

(a) When the water level covers only the rubber duck.

(b) When the water level is raised to cover both the rub-
ber duck and the lower half of the lens.

(c) When he water level is further raised to cover both
the rubber duck and the lens completely.
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Sealed air-filled 
convex cylindrical lens.


