
Helena Hietanen, a Finnish artist, has
transformed fiber-optic technology

into art. Her work, part of a stunning exhi-
bition entitled Aurora: An Exploration of
Light in Contemporary Finnish Art, was on
display at the Embassy of Finland in
Washington, D.C., from October 19 to No-
vember 16. Rather than present light as an
illumination source, the exhibition ex-
ploited shadow and movement, reflection
and shine, to make light the object on dis-
play. To allow the art objects to be shown
to their best advantage, the exhibition
gallery was darkened.

Hietanen’s Technolace takes its cue
from the craft of lace making: it consists of
kilometers of optical fiber, light projectors,
and reflective aluminum profiles. By ma-
nipulating the fiber-optic cables with her
hands, Hietanen fractured the fibers.
These breaks allowed her to weave the ca-
bles into loops and floweret designs.

The mass of optical fibers composing
Technolace hangs like a tapestry in front of

an aluminum structure. Light escapes
through the sides and ends of the fibers,
slowly brightening and fading in waves.
The aluminum structure continues on the
floor underneath the “lace,” making the
exhibit appear to double in size and flow
outward. Standing tall above the viewer
like a wall, Technolace creates light that ap-
pears to float and undulate slowly, produc-
ing a meditative effect reminiscent of an
aurora.

Also on exhibit were creations by-
Jaakko Niemelä and Veli Granö. In Cellar,
Niemelä used halogen lights to project
moving shadows of his revolving minia-
ture reproduction of a household base-
ment made from wire mesh. Granö used
light and film in his three-part installation
entitled Star Dweller. This piece consisted
of enlarged photographs, video, and illu-
minated filmstrips.

According to Tuula Yrjö-Koskinen, the
cultural counselor at the Embassy of Fin-
land, it is not surprising that an exhibit fo-

cused on light would originate in Finland.
“The whole show of light and shadow rep-
resents a theme of all Nordic people,” says
Yrjö-Koskinen. “While light cycles change
drastically through the seasons, so do the
lifestyles of those who live there.”

The curator of the exhibition, Bill
Huffman of the Art Gallery of Sudbury
(Ontario, Canada), says “I was fascinated
with this idea of ‘glowing’ work within this
dark, natural environment, and even the
degree to which the artists were conscious
of that relationship. For me the work is
truly Finnish or at least ‘Finnish specific’
because of that quality.”

Aurora is a collaborative exhibition be-
tween the Art Gallery of Sudbury and the
Finnish Fund for Art Exchange (FRAME).
The exhibition will be traveling to venues
in New York City, Los Angeles, and Cana-
da in 2002.
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Fiber-Optic Exhibition 
Showcases Light

Optical-fiber tapestry, Technolace, commands at-
tention in a darkened gallery at the Embassy of
Finland in Washington, D.C.

Mass of optical fibers illuminated by projectors
pour through the aluminum backing of Technolace.
Manipulated by hand, they form a glowing piece of
lace-work.

Cheryl Rondeau

Helena Hietanen
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I n a recent lecture at the National Insti-
tute of Standards and Technology

(NIST) in Gaithersburg, Maryland, Uni-
versity of Arizona Optical Sciences Profes-
sor Charles Falco presented research find-
ings that show Renaissance painters made
use of optical aids. The presentation,
“Through a Looking Glass: The Art of the
Science of Renaissance Painting,” was
sponsored jointly by the NIST Chapter of
Sigma Xi and the NIST Colloquium Se-
ries. Over 400 people attended the lecture,
which was held December 14.

William Ott, chairman of the NIST
Colloquium Series, introduced Falco, not-
ing Falco’s many publications, patents, and
varied interests. Ott called Falco “a Renais-
sance man with a curious critical eye, a sci-
entific eye, and a consumer’s eye.”

Falco explained that he, like many other
researchers, had originally believed optical
instruments first appeared around 1600,
late into the Renaissance. In collaboration
with the well-known artist David Hockney
however, Falco decided that certain Renais-
sance paintings looked “too real” to repre-
sent exclusively an artistic vision. Hockney
and Falco gathered data, shared predic-
tions, and began their analysis. The two
concluded that optical aides were used in
Renaissance paintings as early as 1425.

Falco and Hockney described their
work in the July 2000 OPN. They analyzed
the similarities of many Renaissance
paintings to images produced by a lens.
They discovered interruptions in vanish-
ing points, which implied a varied per-
spective or a point at which the artist may

have shifted a reflective mirror lens or con-
cave mirror. They went on to calculate the
lens width and depth of field used by the
artist. Their examinations also included
focal length, magnification, and mirror
images. They concluded that several Re-
naissance artists used a mirror lens to cre-
ate an image on the canvas that could be
used for tracing.

During his lecture, Falco maintained
that the evidence needed to form these
conclusions lies in the paintings them-
selves. According to Falco, painting flaws
such as distorted images and multiple van-
ishing points indicate the use of a lens.
Such proof can be found in the works of
Robert Campin (Annunciation, 1426),
Lorenzo Lotto (Husband and Wife,
1523-4), Jan van Eyck (The Marriage of
Giovanni Arnolfini, 1434) and Carravaggio
(Lute Player, 1595) to name just a few.

The consequences of this discovery
have relevance to the history of science as
well as to the history of art. The research
outlined by Falco and Hockney has been
received favorably by both artists and sci-
entists. Falco mentioned that art histori-
ans, however, have a natural reluctance to
accept the findings and their relevance, ar-
guing “optical reasons may supercede aes-
thetic or symbolic reasons within each
work.” Despite this, Falco hopes his discov-
ery will encourage art history students to
explore selected aspects of optical science.

He concluded his lecture by sharing his
admiration for the Renaissance artists who
blended fine art and science using “the
palette, brush, and optical aids.”

Optical Engineering
Degrees Offered

A s an ever-greater variety of commer-
cial optical products are produced,

the need for engineers with a sound optics
education continues to rise. To prepare
students for work in the industry after
graduation, a bachelor of science (B.S.)
degree in optical engineering has been in-
troduced at the Rose-Hulman Institute of
Technology (RHIT, Terre Haute, Indiana).
The course work, first offered in the fall of
2001, stresses laboratory experiments and
introduces real-world problems in the op-
tical technologies industry. Replacing
RHIT’s degree in applied optics, the engi-
neering degree seeks to respond to a grow-
ing demand for optical engineers in the in-
dustrial sector.

The Optical Sciences Center at the Uni-
versity of Arizona’s College of Engineering
and Mines has announced it will also in-
troduce a B.S. degree in optical science and
engineering. The degree will replace the
university’s B.S. degree in optics in the fall
of 2002. While the degree will be offered
through the College of Engineering and
Mines, the Optical Sciences Center will re-
tain control of the curriculum. The cur-
riculum will not differ greatly from the
optics degree that has been offered up to
now. Course work will continue to em-
phasize hands-on optics laboratory expe-
rience and new areas of optical communi-
cation and photonics. The university
hopes the degree will respond to the grow-
ing interest among students in optical en-
gineering, which will also make it an aid in
recruitment.

Both universities have begun the ac-
creditation process through the Engineer-
ing Accreditation Commission (EAC) of
the Accreditation Board for Engineering
and Technology (ABET). The accredita-
tion process, which takes approximately
six years to complete, involves an in-depth
review process. A similar optical engineer-
ing program at the University of Alabama
(Huntsville) was accredited by ABET in
1998.

Science of Renaissance Art Exposed

Husband and Wife, Lorenzo Lotto, circa 1523-4.
96 cm x 116 cm. Note how the octagonal pattern
in the center of the tablecloth appears to go out of
focus as it recedes from view. In larger reproduc-
tions it is easy to see a change in vanishing point in
the pattern at the right of the tablecloth, where
the octagonal pattern goes out of focus.


