cated as some of the scientists who test
for forgeries.

For example, a technique called ther- %,

moluminescence can determine the time
elapsed since a piece of pottery was last
fired. By measuring the amount of light
emitted from a ceramic object when it's
heated, scientists can get an idea of the
amount of radiation to which it has been
exposed —a measure of its age. According
to van Zelst, forgers in Italy are now
taking recent pottery pieces to their
dentists for a dose of X-rays that will make
it look as if the pot has been exposed to
radiation since antiquity. If done right, he
says, this procedure could fool a routine
thermoluminescence test.

And even when scientific evidence of
forgery is presented, the art world
doesn’t always listen. Perhaps the most
famous example of this is a series of
paintings passed off during World War Il
as being works of 17th-century Dutch
Master Jan Vermeer. In spite of the fact
that traces of 19th-century pigments were
detected in the works and that the real
artist, a Dutch painter named Han van
Meegeren, insisted the paintings were
his, many collectors simply refused to
believe they were fakes. Van Meegeren,
who was on trial for collaborating with
the Germans by selling them some of
these works, finally settled the issue by
creating a new painting while in jail.
Looking at these paintings today, says
van Zelst, one would find it hard to

Berrie/National Gallery of
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The pattern X-rays make when they are
diffracted by a crystalline material can be
used to “fingerprint” different pigments.
From the diffraction patterns shown here,
scientists know that the sample of white
paint (above) taken from Giovanni Bel-
lini’s “Feast of the Gods” is made of basic
lead carbonate (below).

believe they were Vermeer's, but at the
time that’s all the collectors who had
bought the works could see.

While science is only one of many tools
inthe art historian’s box, it is a tool that is
becoming more precise and powerful as
innovative techniques from the tradi-
tional fields of science gradually find
their way into the art world. Working with
immunologist Rose Mage at the National
Institutes of Health in Bethesda, Md., for
example, chemist Barbara Berrie has
developed a series of antibodies, labeled
with colloidal gold, which will tag egg
yolk. This immunological approach can
help them decide if a picture was painted
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in egg tempera rather than with oils —
information that is important to a con-
servator, who must choose the proper
kinds of solvents for cleaning the paint-
ing. It may also aid art historians who are
trying to trace how rapidly oil painting
spread from the 15th-century northern
European painters, who perfected oil
techniques, to schools of artists else-
where in the world.

In addition, many curators and con-
servators are interested in using digital
image analysis of paintings to detect and
record the slight differences that come
from aging, fading and preservation in
order to document and better understand
how artworks deteriorate. This computer
technique, which divides a painting into
hundreds of tiny zones, could also be
used to compare the different kinds of
information gleaned from a variety of
imaging techniques such as X-ray and
infrared analysis. One CAL researcher
hopes to use this approach as a way to
catalogue and look for underlying themes
in the designs painted on Hopi Indian
pottery. At the Freer Gallery, Thomas
Chase wants to use holography to study
how lead solder joints on metal objects
degrade as a function of temperature and
stress, and he'd like to see more non-
destructive techniques developed to de-
termine how fast metals cooled and other
microstructural details of how objects
were made.

Such tools might be applied to modern
materials as well. “Often modern pieces
are falling apart already because people
are using materials that haven't been
shown to stand up to time,” says the
National Gallery of Art’s Berrie. “Some
artists also mix together materials that
adversely affect one another’s longevity.
... [Only a portion of artists today seem]
interested in making their art last a long
time without having to rely on old tried-
and-true materials such as oil paint.”

And modern materials in art are not
the only ones that could stand the scru-
tiny of science. Some of the items for
study on van Zelst’s agenda are the space
suits at the Air and Space Museum. Like
many 20th-century materials, the suits
were not designed to last for eons in
museums, he says. “They’re crumbling
and falling apart already, but we haven't
had the resources to get to them yet.”

As is often the case when any two
seemingly disparate traditions merge,
there have been those who are leery of
using science in art. “Some art historians
are quite resistant to [scientific informa-
tion),” notes Berrie. “But then there are
others who won't do a thing until [sci-
entists] put their two cents in.”

And justas the art world has opened up
a bit to science, some scientists find
themselves changed by working with art.
Says Berrie, “I've learned to look much
more closely at a picture once [I've
thought about how and from what it’s
made.” 0O
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