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[1] Translate into Japanese. . (4 0R)

The scientific study of magnets began with William Gilbert, the court
physician to Queen Elizabeth I. It was Gilbert who discovered that the earth
itself was a giant magnet. He mounted a magnetized needle so that it could
pivot freely in a vertical direction (a 'dip needle’), and its north pole
then dipped towards the ground ( magnetic dip’). Using a spherical lodestone
as a model of the earth, he found that the needle behaved in the same way
when it was placed over the ’northern hemisphere’ of this sphere. Gilbert
published these findings in 1600 in a classic book entitled De Magnete.

In the three and a half centuries that have elapsed since Gilbert’s
work, no one has ever explained the earth’s magnetism to everyone’s
satisfaction. For a long time scientists speculated that the earth might
have a gigantic iron magnet as its core. Although the earth was indeed
found to have an iron core, it is now certain that this core cannot be a
magnet because iron, when heated, loses its strong magnetic properties
(’ ferromagnetism’, the prefix coming from the Latin word for iron) at 760%C,
and the temperature of the earth’s core must be at least 1,000°C.

The temperature at which a substance loses its magnetism is called the
’Curie temperature’, since it was first discovered by Pierre Curie in 1895,
Cobalt and nickel, which resemble iron closely in many respects, are also
ferromagnetic. The Curie temperature for nickel is 356°C; for cobalt it is
1,075°C. At low temperatures, certain other metals are ferromagnetic. Below
~188°C, dysprosium is ferromagnetic, for instance.

In general, magnetism is a property of the atom itself, but in most
materials the tiny atomic magnets are oriented in random directions, so that
most of the effect is cancelled out, Even so, weak magnetic properties
are often evidenced, and the result is ’paramagnetism’. The strength of
magnetism is expressed in terms of 'permeability’. The permeability of a

vacuum is 1.00 and that of paramagnetic substances is between 1.00 and 1. 0l.
(ferromagnetism; #BEtE. paramagnetism; #REME.  permeability: FBREZE)

[2] ROXEFRMACTFROMOEEZ K, _ (3 0m)

LIFE ON MARS ?

A team of NASA scientists peers into an ancient rock from Mars —— and shocks

the world by announcing that the stone may hold signs of early life on




another planet

Hurtling in from space some 16 million vyears ago, a giant asteroid
slammed into the dusty surface of Mars and exploded with more power than a
million hydrogen bombs, gouging a deep crater in the planet’s crust and
lofting huge quantities of rock and soil into the thin Martian atmosphere.
¥hile most of the debris fell back to the surface, some of the rocks, fired
upward by the blast at high velocities, escaped the weak tug of Martian
gravity and entered into orbits of their own around the sun. After drifting
through interplanetary space for millions of years, one of these Martian
rocks ventured close to Earth 13, 000 years ago —— when Stone Age humans were
beginning to develop agriculture — and plunged into the atmosphere, blazing
a meteoric path across the sky. It crashed into a sheet of blue ice in
Antarctica and lay undisturbed until scientists discovered it in 1984 in a
field of jagged ice.

In August that Martian rock —— now dubbed ALH84001 —— seized the
imagination of all mankind. A team of NASA and university researchers
revealed that this well-traveled, 4.2-1b. stone —- about the size of a large
Idaho potato — had brought with it the first tangible evidence that mankind
is not alone in the universe. Tucked deep within the rock are what appears
to be the chemical and fossil remains of microscopic organisms that lived on
Mars 3.6 billion years ago.

The news inspired awe, disbelief, excitement — and, from not a few
experts, skeptically raised eyebrows. NASA Administrator Daniel Goldin
cautioned, "We must investigate, evaluate and validate this discovery. It is
certain to create controversy.”

Members of the NASA-led team were prepared to enter the fray. They
displayed some remarkable scanning electron microscope images of the tiny
structures found inside the meteorite. The most striking image clearly
showed a segmented tubelike object, with a width about a hundredth that of
a human hair, and to the untrained eye clearly resembling a life form. Among
other images, one image revealed carbonate globules —— circular features
closely associated with fossils of ancient bacteria on Earth. Another
showed what seemed to be colonies of sluglike creatures. In addition to the
images, the scientists cited complex chemicals found close by or inside the
carbonate globules. These included organic molecules — PAHS —- that on
Earth are often produced by living organisms.

The researchers have little doubt that the meteorite is Martian in
origin. They base their conclusion largely on the composition of gases

trapped in tiny pockets within the meteorite. The NASA team found a




strikingly closé match between the constituents of the rock gases and those
in the current Martian atmosphere. NASA’S McKay conceded that “there are
alternative explanations for each of the lines of evidence. “But after some
2 years of study, the team became convinced that the evidence pointed to the
existence of early life on Mars.

Still, paleobiologist William Schopf of UCLA, best known for discovering
the world’ s oldest fossils, spoke for many who would urge caution. Invited
by NASA to represent the natural (and healthy) skepticism of the scientific
community, he noted that PAHS are routinely found in outer—space debris as
well as other meteorites, and not once “have they ever been interpreted as
being biological.”

Turning to the putative fossils in the electron-microscope images,
Schopf pointed out that they are a hundred times smaller than any found on
Earth, too tiny to be analyzed chemically or probed internally. Also, he
noted, "there was no evidence of a cavity within them, a cell. ” Nor was
there any evidence of life cycles or cell division. This led him to believe
that tubelike forms were probably made of a "mineralic material” like dried
mud. NASA researchers went back to gather ammunition to answer their
critics. But only months later, in October, British scientists reported
finding similar signs of life on a different, younger Martian rock.

While scientists argued the microscopic evidence, most observers
grappled with larger concerns. The discovery of evidence that life may exist
elsewhere in the universe raised that most profound of all human questions:
Why does life exist at all? Is it simply a kind of cosmic accident? Or did
an all-powerful God set life in motion? The rock from Mars did not answer

such questions. It did, however, make them feel all the more compelling.
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