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In the 1930s Kodak research scientist Edwin E. Jelley photographed
a particularly beautiful experiment—in color. Using a polarizing
light microscope, he was investigating the interference patterns
of crystals. These patterns—which occur in light, sound, and
surface-water when two or more waves intersect and form new
waves as a result—are vibrantly colorful when viewed under
polarizing light. Although interference patterns had been studied
in this way since the nineteenth century, Jelley's images are
among the few surviving photographs of the experiment to be
made in color. W h a t prompted him to make them? Jelley, one
of a team of scientists working on the development of Kodak's
color film and processes, may have been preparing a talk for
Ward's Natural Science (a Rochester-based purveyor of scienceeducation materials), or researching what are known as "newton
rings" in the layers of color photographic paper, or he might
have been studying the nature of the crystalline structures
themselves—the end purpose of these photographs is unknown.
So-called conoscopic interference pattern experiments
like this one have long played a part in investigations into the
composition and action of light as it passes through minerals.
Years before they were photographed, such experiments had
been noted for their extreme beauty and vividness. A century
before Jelley's photographs were made, William Henry Fox
Talbot described to members of the Royal Society "rings of
vivid color" he had observed in certain crystals seen through
his polarizing light microscope. Talbot, like many of his
colleagues, was interested in the relationship between light
and materials, believing that link to be a key to understanding
the chemical composition of both. Talbot's paper on this subject,
"Further Observations on the Optical Phenomena of Crystals,"
was published in Philosophical Transactions in 1837, accompanied
by a series of illustrations. In the 1850s Talbot rendered these
interference patterns as photographs—as did William Crookes
in the 1880s and other curious scientist-photographers over the
years. By the 1930s, interference images were commonly used
as illustrations of the wave theory of light.
Scientists have benefited greatly over the past century and
a half from photography's capacities to illustrate, to alter and
record what is observed, to make events appear slower or speed
them up, to magnify, and to provide reliable images for collection
and comparison. These are not, however, the sole reasons to
make photographs and films of scientific matters. Researchers
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(and increasingly the lay public) appreciate certain scientific
subjects under study as being both appealing to the eye and
elegant as illustrations of phenomena. So while scientific
photographs have an important value as documentary data and
as visual demonstrations of scientific theories, they have also
found a home in exhibitions for general audiences. Consider,
in recent years, such shows as Beauty of Another Order (National
Gallery of Canada, Ottawa, 1997-98), Wahr-Zeichen/Emblems
(Technische Sammlungen, Dresden, 2006-7), Brought to Light
(San Francisco Museum of Modern Art, 2008-9), and 2012's
In the Blink of an Eye (National Media Museum, Bradford, U.K.).
These exhibitions, spotlighting scientific marvels from the
microscopic to the astronomical in photographs both vintage
and contemporary, have attracted crowds of curious viewers
who may have no connection to scientific fields but who have
an interest in the visual manifestation of scientific phenomena.
In Jelley's day, too, scientific and technical photographs
were frequently featured in exhibitions for the general public.
In the 1930s, each year brought showcases of the wondrous
worlds revealed through the microscope, X-ray, or with the
aid of high-speed photography. Jelley, who along with his work
at Kodak was a member of the Royal Photographic Society,
reviewed the 1934-35 edition of the Society's annual exhibition,
which he dubbed a "Pageant of Science." He also cautioned
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that the public's enthusiasm for much-sensationalized "new
discoveries" seemed to be outweighing the appreciation for
the long-term progress of science (perhaps he had his own
work with interference patterns in mind).
Photography is in many ways uniquely suited to serve as
a medium between the realm of science and the general public.
"There needs to be a friendly interpreter between science and the
layman," Berenice Abbott wrote in 1939. "I believe photography
can be this spokesman." Over the course of thirty years,
Abbott made it her mission to create stunning, communicative
images of scientific subjects. To help her toward this goal,
she used stroboscopic techniques, freezing the motion of waves
in a point of light. In 1942 she invented her signature macrophotographic technique called "Super Sight"—by projecting
an image in a darkened room, she could focus it onto i6-by-20inch sheet film. The detail of such large negatives lends the prints
a sharpness rarely seen in scientific photographs, many of which
are constrained by the size of the experimental apparatus.
Working with the Physical Science Study Committee at the
Massachusetts Institute of Technology from 1958 to 1960, Abbott
created some of the most memorable and widely disseminated
photographs of the wave interference phenomenon. (Last year's
monograph Berenice Abbott: Documenting Science focused on
some of these images, as did the related exhibition at the MIT
Museum.) Intriguingly, Abbott chose to produce her images of
these vividly colored subjects in black and white—a decision that
seems almost radical, given the intense interest in the depiction
of scientific subjects in color, just two decades earlier.
As Abbott surely knew, colors can be both alluring and
deceptive. The debate about what color is and how it can
be perceived and reproduced stretches into the distant past.
Artists and scientists alike—from J.M.W. Turner, Wassily
Kandinsky, and Josef Albers to John Frederick William Herschel
and James Clerk Maxwell—have been fascinated by both
the human perception of colors and the ability of different
light-sensitive substances to reproduce them. At Kodak and
other film manufacturers, the first challenge to tinkerers and
researchers like Jelley was to create a black-and-white film
that was equally sensitive to all visible colors. The second was
to make a photographic positive or negative/positive system
that replicated natural colors as humans see them.
But human perception of color is hardly a quantifiable
element, linked as it is to individual experience and emotion.
Hiroshi Sugimoto has investigated this notion of the subjectivity
of perception in his ongoing series Colors of Shadow. Sugimoto's
visual meditation on the manifestations of colors of shadows
—invoking Goethe's musings on color perception in his 1810
treatise Zur Farbenlehre/Theory of Colors—takes on the challenge
of human perception and also addresses photography's manner
of representing color on a material level. Whitewash, angles of
incidence and reflection, and the quality of light on walls come
into play, but Sugimoto's subject is also the way particular films
are made to produce color. Kodachrome was well known for its
warm red bias, and Ektachrome for blue. Each photographic
palette, both analog and digital, contains its own patented foibles.
Viewing one of Sugimoto's pieces from the series is a curious
sensation: the longer the work is in sight, the greater the number
of colors that seem to appear. It isn't only the color of a shadow
that we see, but also the subtle colors built into the photographic
surface by the manufacturer.
These distinctions and leanings in hue were the subject
of close study in the 1930s, when Kodak and other manufacturers
were honing in on the chromatic qualities with which each
would soon become associated. It was a period of intense
competition in the area of color photography. Kodachrome
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was released commercially in 1935, signaling the gradual
replacement of the additive process of Autochrome by the
subtractive process of reversal film (the Autochrome plate,
which had been launched in 1907 by Lumière, was discontinued
in the 1930s). Shows like the 1937 First International Exhibit of
Scientific and Applied Photography, by the Photographic Society
of America, showcased a range of now-obscure color processes
—Vivex, Wash-off Relief, Dufay Color, Defender Chromotone,
and early Kodachrome—each with a characteristic palette
that reproduced colored phenomena with sometimes slight,
sometimes extreme differences. Eastman Kodak showed a great
number of prints in the exhibition, in categories ranging from
high-speed photography to atomic physics and astronomy—
as well as several entries using polarized light to study crystals
and metals.
The potentials inherent in these new color processes
would have a far-reaching impact, as would the myriad other
new photographic technologies that were becoming widely
available during this period. Unconventional photographic forms
flourished, many of them playing a part in what László MoholyNagy termed "Neues Sehen" or New Vision. Much in the minds
of Bauhaus and New Bauhaus proponents, these ideas referred
in part to the unprecedented perspectives photography offered
into the wonders of nature. Moholy-Nagy advised readers
of his influential treatise The New Vision to use "nature as a
constructional model," and to seek "prototypes in nature."
While New Vision photography was initially and primarily
focused on form in black and white, Moholy-Nagy himself
produced a body of color work in 1934 and continued to
experiment with new color techniques, as well as with the
properties of light, until his death in 1946. (A selection of his
color images was exhibited at the Bauhaus-Archiv in Berlin
in 2006, accompanied by the publication László Moholy-Nagy:
Color in Transparency.) György Kepes, Moholy-Nagy's colleague
and cofounder of the New Bauhaus in Chicago, headed the
school's "Light and Color" workshops. Kepes would follow
Moholy-Nagy's lead with the landmark 1956 exhibition and
publication The New Landscape in Art and Science, in which
modernist works of art were juxtaposed with scientific images.
Kepes, who later founded the Center for Advanced Visual Studies
at MIT, also experimented with color processes and avant-garde
techniques. His many visual investigations into the interactions
of art and science were witnessed in the 2010 exhibition
The Pleasure of Light at Budapest's Ludwig Museum (a twoperson exhibition featuring the work of Kepes and Frank J.
Malina), which included photographs, photograms, and works
in other media focusing on light as a dynamic and visually
compelling subject.
Berenice Abbott observed in 1939: "There is an essential
unity between photography, science's child, and science, the
parent." As the abundance of recent exhibitions and publications
on the subject shows, there continues to be a keen interest in
the visual properties of science—an aspect that has been explored
by both artists and scientists since the early days of photography.
The advances in color processes, helped along by the likes of
Edwin E. Jelley and his colleagues in the 1930s, have allowed
scientific phenomena to be experienced in all their visual splendor.

Fonte: Aperture, New York, n. 211, p. 52-56, Summer 2013.

