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BNL Science Featured at March 2001 APS Meeting
Karen McNulty Walsh and Diane Greenberg

At the National Synchrotron Light Source (NSLS),
researchers are using a newly modified instrument 
a diamond anvil with a beryllium gasket   to exert high
pressure on transition metals, such as iron, cobalt, and
chromium, to study their electronic structure. To under-
stand the geophysics of the earth, the scientists hope
to mimic the conditions at the center of the earth, where
such transition metals are under extremely high pres-
sure.

Chi-Chang Kao, a physicist in the NSLS Depart-
ment, will explain this research in more detail in the
Brookhaven Lecture on Wednesday, January 31, at 4
p.m. in Berkner Hall. The title of the lecture is “A Softer
X-Ray View Into the Diamond Anvil Cell: Electronic
Structure of Materials Under High Pressure.”

David Mao of the Carnegie Institute invented the
diamond-anvil method in the 1960s, but, until this time,
only high-energy x-rays or lasers were used for light
source studies. With Mao, Kao recently designed a be-
ryllium gasket for the anvil. Then, Kao and James Ablett,
University of London, developed microfocusing optics
to focus the x-rays into the diamond anvil cell.

These modifications to the diamond anvil enabled
Kao to use softer x-rays for x-ray spectroscopy stud-
ies, thus enabling him to determine the electronic struc-
ture of the transition metals under high pressure.

A month after earning his Ph.D. in chemical engi-
neering from Cornell University in 1988, Kao started
as a postdoctoral research associate at BNL. He be-
came an assistant physicist in 1990, associate physi-
cist in 1992, and physicist in 1994. He was awarded
tenure in 1997.

[Editor’s note: Reprinted with permission from the
BNL Bulletin - January 26, 2001.]

Mimicking Conditions at the Center of the Earth
360th Brookhaven Lecture
Diane Greenberg
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More than 30 BNL scientists presented their re-
search at the March 2001 American Physical Society
(APS) meeting held this week, March 12-16, at the
Washington State Convention Center in Seattle, Wash-
ington. These four stories feature a sampling of the
promising and varied research reported at the meet-
ing.

Revealing the secret of high-performance
transducers

Beatriz Noheda, Physics Department, reported on
new advances in the study of piezoelectric materials
materials that can be deformed by the application of
an electric field, or that produce an electric current when
physically deformed.

One of the most important piezoelectric materials
is a ceramic known as PZT. It is used as a transducer
for transforming the vibrations of sound waves, for ex-
ample, into electrical current and vice versa in devices
such as telephones, sonar systems, and ultrasound
machines.

Noheda described the discovery of a previously un-
known phase, or crystalline shape, for certain compo-
sitions of PZT, which explains their very high piezo-
electric response.

“With this new ‘monoclinic’ phase, you no longer
have to apply the electric field in the exact direction of
the deformation. This material has a lot more freedom
to deform,” Noheda says.

Scientists may now look for this monoclinic phase
in other materials and use them as well as PZT to make

Chi-Chang Kao, NSLS, studies the electron structure of
transition metals using a newly modified instrument   a
diamond anvil with a beryllium gasket.


