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Two lifetimes: the age of the two most important
ideas of science.

Half a century ago, as a student, I recall sensing that the science
I was being taught had been known “forever”. Even if I knew the
dates of Maxwell’s equations and of the discovery of the electron,
they seemed to me then as from a very remote past. As I learned
about them, the ideas seemed to me to be so well established as to
be beyond surprise. Now, on the point of retirement, I have the
opposite view. The ideas of science are incredibly new.

I have been prompted to these reflections by the publicity
surrounding the Darwin anniversaries: the two hundredth
anniversary of his birth and the one hundred and fiftieth
anniversary of the publication of “On the Origin of Species”
Much of this discussion has focused on just how revolutionary the
idea of evolution was. Now it seems to me that to be revolutionary
is not an aim of science. It may happen that new ideas in science
are revolutionary, but that is not what they are about.

Science organizes observations into structures. By establishing
patterns that link disparate events, science enables us to think
about a much larger set of things than we could otherwise handle.
The importance of a scientific idea is not how revolutionary it is,
but how broad is the sweep of experience that it encompasses. And
how much these frameworks inform, not just our science, but our
everyday thinking—our view of the world in which we live.

In this light it seems to me there are two ideas, above all others,
which provide frameworks on which all the rest of science—and
indeed all human thought—is built. Evolution, the idea developed
by Darwin, is indeed one of these; the other is the periodic table
proposed by Mendeleev. Darwin gave us a framework for thinking
about all life forms. Mendeleev’s idea, that there are only a finite
(and small) number of elements and that they have properties that
vary in a predictable and well-defined way, underlies all of our
thinking about the material world - including life forms.

There are other candidates for the title of the most important
intellectual achievement of mankind: A case could be made for
logic and mathematics; for language and writing; and (of course)
for science itself, among others. I will not here try to defend my
choice of evolution and the periodic table as the greatest achieve-
ments of mankind, that is not my purpose. Even if you disagree
with me and believe that other intellectual achievements stand
higher, you will surely accept that these two ideas are among the
greatest. Both of these ideas totally govern the thinking of (almost)
everyone now. They are taken for granted in everything from
television news reports, to novels, and in all cultural interchange.

Darwin published “The Origin of Species” in 1859. Mendeleev
wrote his account of the periodic table in 1869. Let us reflect on
this. I am getting old: I am on the point of retirement. I was a
student about 100 years after these two ideas were developed. At
that time, 100 years seemed like an eternity to me. Now that I am
older, I have a different view. My father (who is still alive) was born
in 1911. This means that he must have met and spoken to people
who were born—who were educated even—before the idea of
evolution and the idea of the periodic table had been formulated.
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These two major unifying ideas—ideas that govern the way
we think about almost everything really—were new to man in the
very recent past: just two lifetimes ago.

Surely the incredible advances in science and technology
over these last one hundred and fifty years are in large part built
on the foundation of these two extraordinarily powerful ideas.
They have enabled us to think so powerfully about the world in
which we live that progress has been stunning.

Two lifetimes. Such a short time and such a different world.
This prompts a related thought. There are people who complain
that science has no explanation for this or that. That science
is in some sense deficient if it cannot give an account of every
observation. Good grief, we have had only two lifetimes out of
all the history of mankind in which to find answers. No wonder
there is still so much we can not understand. The real science of
our modern world, the ideas that have shaped our thinking and
our world view began only two lifetimes ago: yesterday.

I am prompted to this final question: will there ever be (or,
perhaps more realistically, is it likely that in our lifetimes there
will be) another idea as powerful in framing our thoughts and
our lives as the ideas of Darwin and Mendeleev? Mt

GROUP LEADER IN ELECTRON MICROSCOPY

The Center for Functional Nanomaterials (CFN) at Brookhaven National
Laboratory is seeking an outstanding electron microscopist to conduct
research in nanomaterials and to lead its Electron Microscopy (EM) group.
The CFN is a user-oriented research center with a scientific focus on energy-
related themes and with state-of-the-art facilities in materials synthesis,
nanofabrication, and structural and functional characterization. The EM
facilities consist of two dedicated aberration-corrected transmission
electron microscopes (STEM and environmental TEM) and a versatile
200keV TEM, as well as a sample-preparation laboratory.

The successful candidate will join an interdisciplinary team devoted to
carrying out the CFN’s dual mission of conducting in-house research in
nanomaterials for catalysis, solar-energy conversion, and inorganic-organic
hybrid devices, and enabling nanoscience research by external users

of the CFN facilities. The responsibilities of the EM group leader include
developing the strategic plan for the group; conducting research in

topics related to the scientific themes of the CFN and that fully exploits its
advanced facilities; managing the user program in electron microscopy;
managing a diverse group of scientists and engineers; and being a collegial
member of the CFN’s management team.

Qualified candidates will have a Ph.D. degree in materials science, physics,
chemistry, or related field, at least eight years of professional experience in
electron microscopy, and an outstanding record of scientific achievements.
Good communication and interpersonal skills are essential. Experience in
managing a research group is highly desirable.

To apply, visit http://www.bnl.gov/HR/careers and search for Job ID
# 14893. Brookhaven National Laboratory is an equal opportunity
employer committed to workforce diversity.
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2773 Heath Lane; Duluth, GA 30096
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CUSTOMIZING

TO YOUR SPECIFIC NEEDS

Micromanipulators, preparation materials, darkroom and
general lab supplies, books, grids and apertures. Many items
are manufactured in our machine shop, so customizing to
your specific need is not a problem,

Some of the accessories and laboratory supplies we can
supply are tweezers, tools, TEM CCD imaging systems, tensile

testers, turbo evaporators, sputter coaters, substages,
specimen holders, standards, carbon coaters,

CONTACT US

750 Pierce Road, Suite 2.
Clifton Park, New York 12065-1303

Phone: 518-877-0820, 800-833-4024
Fax: 518-877-3885
ERNEST F. FULLAM, Inc.

Microscopy & Laboratory Supplies

sales@fullam.com \ www.fullam.com
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