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What is the greatest scientific discovery of the 20th century? Nuclear energy?
(1)

The structure of DNA? The theory of digital computation? The Big Bang? It has
bheen an exceptional century of discovery. _How do we choose one discovery over
any other? |

The physician Lewis Thomas made a choice. He bluntly asserts: “The
greatest of all the accomplishments of 20th-century science has been the
discovery of human ignorance.”

The science writer Timothy Ferris agrees: “Our ignorance, of course, has
always been with us, and always will be. What is new is our awareness of it, our
awakening to its infinite dimensions, and it is this, more than anything else, that
marks the co_ming of age of our species.”

It is an odd, unsettling thought that the greatest discovery of our century
should be the confirmation of our ignorance. How did such a thing come about?

(2)
The discovery of our ignorance followed inevitably from discoveries of the

vastness of the universe.

I begin my course in astronomy at Stonehill College holding in my hands a
16-inch clear acrylic* celestial globe spangled* with stars. A smaller terrestrial*
globe is at the center, and a tiny yellow ball representing the sun circles between
Earth and sky. This tidy cosmos of concentric* spheres was invented thousands
of years ago to account for the apparent motions of sun, moon, and stars, and for
that task it still works pretty well.

(3)
When we thought we lived in such a universe, we could believe that a

(4)
complete catalog of its contents was possible. The universe was proportioned to

the human scale, created specifically for our home. Presumably, since it was
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made for us, the universe contained nothing beyond the understanding of the
human mind.

Then, in the winter of 1610, Galileo turned his newly-crafted telescope to the
Milky Way* and saw stars in uncountable numbers, stars that served no apparent
purpose in the human scheme of things since they could not be seen by human
eyes.- It was an ominous™ hint of the cascading™ discoveries to come.

I end my astronomy course with the Hubble Space Telescope’s Deep Field
Photograph*, a 10-day exposure® of a part of the dark night sky so tiny that it
could be covered by the intersection* of crossed pins held at arm’s length. In
this photo are contained the images of several thousand galaxies™, each galaxy
consisting of hundreds of billions of stars and planet systems. A survey of the
bowl of the Big Dipper™ at the same scale would show 40 million galaxies.

Galaxies as numerous as snowflakes in a storm! Each with uncountable
planets, strange geographies, perhaps biologies, intelligences. To live in such a
universe is to admit that the human mind singly or collectively will never be in
possession of final knowledge.

Ferris c(jj)otes the philosopher ‘Karl Popper: “The more we learn about the
world, and the deeper our learning, the more conscious, specific, and clear will
be our knowledge of what we do not know, our knowledge of our ignorance. For
this, indeed, is the main source of our ignorance — the fact that our knowledge
can be only finite, while our ignorance must ne_cessarily be infinite.”

How do we react to this new and humbling knowledge? That depends, I

(8)
suppose, on our temperaments*. Some of us are frightened by the vast spaces of

our ignorance, and seek refuge in the human-centered universe of the acrylic star
globe. Others are inspired by the opportunities for further discovery, for the new
vistas* that will surely open before us. ﬁ

It is the latter frame of mind that drives science. The physicist Heinz Pagels
wrote: “The capacity to tolerate* complexity and welcome contradiction®, not the
need for simplicity and certainty, is the attribute of an explorer. Centuries ago,
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when some- people suspended their search for absolute truth and began instead
to ask how things worked, modern science was born. Curiously, it was by
abandoning the search for absolute truth that science began to make progress,
opening the material universe to human exploration.” ‘

The discovery of our ignorance should not be conceived as a negative thing.

(7) )
Ignorance is a vessel™ waiting to be filled, permission for growth, a foundation for

the electrifying* encounter with mystery.
When the present century comes to an end, we can claim with optimism that

we know both more and less than we knew at the beginning: more because our

(8) :
inventory* of knowledge has been greatly expanded, less because the scope of

our ignorance has been even more greatly realized.
Timothy Ferris writes: “No thinking man or woman ought really to want to
know everything, for when knowledge and its analysis is complete, thinking

stops.”
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Global population reached 6.1 billion people in 2000, an increase of 77 million
ove.r 1999. The increase is equivalent in size to the population of three Tokyos,
the world’s most populous city.

The global increase masks great variations in population trends. In general,

(1)
industrial-country populations are growing very little —the exception is the

United States, where a third of the nearly one percent growth rate is fueled by
immigration. And some countries — primarily the former Eastern® bloc nations
in Europe and Asia — actually have shrinking populations.

The bulk of the global increase in 2000 —a full 95 percent — occurred in
developing countries. Asia accounted for 57 percent of the global increase, some
45 million people. Africa contributed 23 percent, Latin America 9 percent; and
the Near East 5 percent. Six countries account for half of the annual growth:
India, China, Pakistan, Nigeria, Bangladesh, and Indonesia.

Like a locomotive, global population. growth requires a prolonged braking
period before it can come to a halt. In much of the world, the brakes began to

(2)
be applied decades ago. Rates of growth and fertility rates (the average number

of children per woman) have fallen globally for nearly 40 years, and they fell for

each major region in 2000. Yet the world remains decades away from population
(3)

stabilization. Today’s continuing population increases result largely from the

momentum™ of past growth, as record numbers of young people reach adulthood
and parenthood; one in six people alive today is between the ages of 15 and 24.
Even if fertility were to fall immediately to the level of 2.1 children, more than
three quarters of the population growth currently projected would still take place.

A number of favorable trends account for most of the reduction in fertility

(4)
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rates and growth rates. Economic prosperity and better health care persuaded
many couples that large families were no longer necessary to ensure security in
old age. Improvements in girls’ access to education and in women’s status have
increased women’s control over their lives, including when and how many
children to have. And broad access to contraceptives™ has boosted the share of
couples using these family planning methods from 10 percent in 1960 to nearly 60
percent in 2000.

Indeed, strong efforts to make contraceptives available can rapidly bring
down birth rates, even in conservative countries. Iran, which had encouraged an
increasing fertility in the years following its 1979 revolution, changed its policy in

(5)
the late 1980s and cut its growth rate rapidly and dramatically, from 3.2 percent

in 1986 to 0.8 percent in 2000. Under the new policy, all forms of contraception
are available free of charge, and religious leaders are active in legitimating the
use of various methods.

The deceleration® of population growth is not entirely good news, however,
because part of the decline is due to the spread of AIDS. Some 3 million people
died of AIDS in 2000, bringing the disease’s total to nearly 22 million people. At
least 45 AIDS -afflicted countries — 35 of them in Africa — are projected by 2015
to have populations at least 5 percent lower than they would have had without
this deadly disease. The 35 African countries will have populations 10 percent
lower.

Continued deceleration of population growth is needed to bring human
economies closer to sustainability*. But the road ahead continues to be

(6)
challenging. The United Nations estimates that the number of contraceptive

users among married women will need to increase by 60 percent— and among
African women, it will need to double — if the medium population projection for
2025 of 7.8 billion is to be achieved. And additional gains in health, education,
and economic security for girls and women will be needed to énsure that women
are strong, independent decision-makers.
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