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Directions: Go over the passage quickly and answer the
: ; 255 : BB, 12'26"
questions. For questions 1 — 7, mark Y (for YES) if the
st . . : : Sz F A
statement agrees with the information given in the !

passage; N (for NO) if the statement contradicts the information given in the
passage ; NG (for NOT GIVEN) if the information is not given in the passage.
For questions 8 — 10, complete the sentences with information given in the
passage.

U. S. Shoots for the Moon

Say this for the U. S. space program: we may have spent the past 40 years
mostly ignoring the moon, but when we go back, we go back with a bang. Later
today — if weather conditions and hardware permit — NASA will launch its
much anticipated and deeply imaginative LLunar Reconnaissance Orbiter (LRO, H
EREDM 138 K4TR%), the first American spacecraft of any kind to make a lunar
trip since 1999. Not only will the LRO help us study the moon in greater detail
than ever before, it should also give us our first look at the six Apollo® landing
sites since we abandoned the historic campgrounds two generations ago.

In the past few years, the moon has once again become the hot place to go.
Three countries with little spacefaring (5 fjji X4 %)) history — Japan, China

&
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and India — have all sent probes moonward since 2007, and China in particular
has made it clear that it plans to return, first with more robot ships, then with
astronauts,

In 2004, the U. S. restarted its own lunar program when President George
W. Bush announced a new commitment to have astronauts back on the moon by
2020 and on Mars in the years after. There was surely some political motivation
in Bush’s election-year proposal, but it was followed up by hardheaded planning
and real NASA action, With the shuttles scheduled to be mothballed by 2010, the
space agency has committed itself to building and flying a lunar-capable manned
ship by 2015, and though the Obama Administration is reconsidering the entire
* lunar program, so far it’s still on track. The goal is to station astronauts on the
moon for months, not days, to conduct lunar studies and as training for later
attempts to live on Mars. As NASA knew in the 1950s, however, before you can
send humans to the moon, you need to send robotic scouts. And that’s where the
LRO gets involved.

The 13-feet long, 2-ton spacecraft is not designed for a landing, but rather
will settle into a low lunar orbit just 30 miles (48 km) above the surface, or about
half the altitude at which the Apollos flew. The ship will be fairly stuffed with
scientific instruments, one of the most important of which will be its laser
altimeter (3 6 & {%). The altimeter will bounce laser beams off the lunar
surface and, by measuring the speed at which they reflect back up, calculate the
moon’s topography (#iJf; #1#) to within inches. That’s critical since long-term
lunar stays require finding not only hospitable places to land, but also hospitable
places to establish a home,

“We're going to measure the topography with the level of detail civil

’ says Jim Garvin, one of the

lead developers of the LRO and the chief scientist at NASA’s Goddard Space

Flight Center, which will run the mission.

engineers need when they’re building a building,”

Just as important for choosing where to homestead is knowing the local
weather — or at least the local temperature. Nobody pretends that the moon will
be a thermally comfortable place to live, but few people realize just how
punishing its climate extremes are — a torch-like 250 degrees Fahrenheit (120
Celsius) during the day and a paralyzing — 382 Fahrenheit (1230 Celsius) at

night. What’s more, says Garvin, “the moon goes through this dance every 28




Unit 1

days”. Those kinds of cycling extremes can be murder on hardware, and until we
know more about the hot-cold rhythm, we can’t build properly to withstand it.

Easily the most exciting piece of hardware aboard the ship, however, will be
the camera. Even the best reconnaissance photography before the Apollo visits
missed things, which is why Apollo 11’s landing almost came to grief when Neil
Armstrong and Edwin Aldrin found themselves piloting their lander over an
unexpected boulder field just seconds before touchdown (Fifi). That’s less likely
to happen this time, thanks to a camera that can visualize objects as small as a
few feet across. What’s more, since the LRO will be in a polar orbit instead of an
equatorial one — or, vertical rather than horizontal — the moon’s 28-day rotation
will eventually carry virtually every spot on the surface beneath the camera’s
lens.

“The moon will essentially walk around underneath the orbiter”, says
Garvin, “With the detail we get in the photographs, every picture will be like a
mini-landing”. That includes photos of the Apollo sites, all half-dozen of which
should have their portraits snapped. If NASA gets lucky, Garvin believés the
first such images could be in hand by the 40th anniversary of Apollo 11, on July
2O

For all of the LRO’s versatility, one thing it can’t do with much precision is
to look for water. That’s a problem, since astronauts living on the surface will
need plenty of the stuff, and bringing it all with them is out of the question. (A
single pint of water weighs about a pound, and every pound you fly to the moon
costs about $50, 000.) The LRO, however, will not be traveling alone.
Launched on the same booster will be another entire spacecraft known as the
Lunar Crater Observation and Sensing Satellite (LCROSS, H Bk [ 5 8 ] 5 22 J&%
Y

Shortly after the paired ships enter space, the LCROSS will separate from
the LRO and embark on its own trajectory (¥ifi;#1i%) towards the moon. The
rocket stage will then speed ahead, aiming for a deliberate crash in one of several
craters in the south lunar pole in which the LRO’s sensors will have detected
signs of water ice. The collision will send a debris plume as high as 6. 2 miles (10
km) into space and the LCROSS itself, trailing four minutes behind, will fly
through it. As it does, its instruments will analyze the chemistry of the plume,

looking particularly for water ice, hydrocarbons and other organics. Shortly after
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that, the LCROSS, too, will complete its suicide plunge, smashing into the
ground just miles from the first impact site.

It will take about a year before the surviving LRO completes its more
leisurely mission, and then another decade at least before humans are once again
treading lunar soil. The LRO and LCROSS should play a big part in bringing that

eventual return a little closer — and making it a lot safer. (1,057 words)

Notes:

@© EHET 20 4 60 FRE 70 FABRA AL ZNF H TR, 53008 “F K
Btk eR_RMAMKE FAEARNAEXH—m 8, TREEE - WEEA N
OB CATERERRY 4 UTBY TR WHH B S Ok 2T SR AT B
B B 75 M SR BB A /AT

1. The launch of LRO and LCROSS shows that the U. S. has shifted their attention
back to the moon once again.

2. Though China has a long spacefaring history, it sent probes moonward just
recently.

3. The Obama administration shares the same lunar program with that of President
Bush.

4. LRO is designed for a landing as well as settling into a low lunar orbit.

5. The moon's 28-day rotation will carry virtually every sport on the surface beneath
the camera's lens because LRO will be in an equatorial orbit.

6. The instruments on board LRO can withstand the cycling climate extremes of the
moon.

7. LRO can't look for water precisely in that water problem can be solved in other
ways easily.

8. The calculation of the moon's topography is critical in that long-term lunar stays
require finding to land and to establish a home.

9. The most exciting piece of hardware aboard LRO is ;

10. Even if LRO and LCROSS can fulfill their missions successfully, humans are not

able to land on the moon for another
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Directions: Go over the passage quickly and answer the

A\ ! n
questions. For questions 1 —7, select the most El)fﬁﬁﬂﬂ': ke 12
For SEBR S .

appropriate answer for each of the questions.

questions 8 — 10, complete the sentences with information given in the passage.

Nanotechnique-armed Spacesuit

Astronomy and space exploration will be revolutionized under
nanotechnology’s influence. More humans will move onto “floating” worlds in
earth orbit, or onto colonies built in the Mars or the Moon. Launches into space
will become as commonplace as flying an airplane when molecular manufacturing
makes launch vehicles that are light and strong, and developments in “smart”
materials will lead to a rocket that can change its aerodynamic (235, 3h 1% 1))
shape upon launch and reentry (iR #i#k) for maximum efficiency. As people
from the Earth begin to fan out to the stars, many may well wonder how many
people lived for so long without the benefits of nanotechnology.

Since nanotechnology lends itself to making small things, consider the
smallest person-carrying spacecraft: the spacesuit. Forced to use weak, heavy
materials, engineers now make bulky(JEKHY)), clumsy spacesuits. A look at an
advanced spacesuit will illustrate some of the capabilities of nanotechnology.

Imagine that you are aboard a space station, spun (fgi - REFEF) to
simulate the Earth’s normal gravity. After instruction, you have been given a suit
with a transparent helmet. You take it down, heft(Z&E iz ----- THEAE) its
substantial weight, and step in through the open seam(j}14%) on the front.

The suit feels softer than the softest rubber, but has a slick(F¢-7F #¥) inner
surface. It slips on easily and the seam seals at a touch. It provides a skintight (&
B #)) covering like a thin leather glove around your fingers. Behind your
shoulders, scarcely noticeable, is a small backpack. Around your head, almost
invisible, is the helmet. Below your neck the suit’s inner surface hugs your skin

with a light, uniform touch that soon becomes almost imperceptible (4 %€ A 3
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).

You stand up and walk around, experimenting. You bounce on your toes and
feel no extra weight from the suit. You bend and stretch and feel no restraint(%]
%), no wrinkling, no pressure points. When you rub your fingers together they
feel sensitive, as if bare — but somehow slightly thicker. As you breathe, the air
tastes clean and fresh. In fact, you feel that you could forget that you are wearing
a suit at all. What’s more, you feel just as comfortable when you step into the
vacuum of space.

The suit manages to do all this and more by means of complex activity within
a structure having a texture almost as intricate (& Z¢4E{# i) as that of living
tissue. A glove finger a millimeter (k) thick has room for a thousand micro-
thick layers of active nano-machinery and nano-electronics. A fingertip-sized
patch has room for a billion mechanical nano-computers, with 99. 9 percent of the
volume left over for other components,

In particular, this leaves room for an active structure. The middle layer of
the suit material holds a three-dimensional weave of diamond-based fibers acting
much like artificial muscle, but is able to push as well as pull. These fibers take
up much of the volume and make the suit material as strong as steel. Powered by
microscopic electric motors and controlled by nanocomputers, they give the suit
material its supple(Z 5 2 #fY)) strength, making it stretch, contract, and bend
as needed. The suit has no difficulty holding its shape in a vacuum; it has
strength enough to avoid blowing up like a balloon. Likewise, it has no difficulty
supporting its own weight resistance, This is one reason why it almost seems not
to be there at all.

Your fingers feel almost bare because you feel the texture of what you touch.
This happens because pressure sensors cover the suit’s surface and active
structure covers its linings (%1 B ). the glove feels the shape of whatever you
touch — and the detailed pattern of pressure it exerts — and transmits the same
texture pattern to your skin. It also reverses the process, transmitting to the
outside the detailed pattern of forces exerted by your skin on the inside of the
glove, Thus the glove pretends that it isn’t there, and your skin feels almost
bare.

The suit has the strength of steel and the flexibility of your own body. If you

rest the suit’s controls, the suit continues to match your motions, but with a
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difference. Instead of simply transmitting the forces you exert, it amplifies them
by a factor of ten. Likewise, when something brushes against you, the suit now
transmits only a tenth of the force to the inside. You are now ready for a
wrestling match with a gorilla,

The fresh air you breathe may not seem surprising; the backpack includes a
supply of air and other consumables(J§#% ). Yet after a few days outside in the
sunlight, your suit will not run out: like a plant, the suit absorbs sunlight and
the carbon dioxide you exhale(FEH S . M%%), producing fresh oxygen. Also like
a plant (or a whole ecosystem), it breaks down other wastes into simple
molecules and reassembles them into the molecular patterns of fresh, wholesome
food. In fact, the suit will keep you comfortable, breathing, and well fed almost
anywhere in the inner solar system.

What is more, the suit is durable, It can tolerate the failure of numerous
nanomachines because it also has so many others to take over the load. The space
between the active fibers leaves room enough for assemblers and disassemblers(fif
HFHEI T/ERIPLES) to move about and repair damaged devices. The suit repairs

itself as fast as it wears out. (980 words)

1. Wearing the spacesuit,
A. one can jump, walk and bend freely
B. one feels that he is wearing nothing
C. one will feel a little uncomfortable while stepping into the vacuum of space
D. one’s breath is a little difficult but the air is clean and fresh
2. Which of the following statements about the advanced spacesuit is NOT true?

A. It is light and supple compared to the traditional one.
B. It can repair itself.
C. Stepping into it is all you need to do to put it on.
D. It contains lots of nanomachines in it.
3. The middle layer of the advanced spacesuit
A. functions like artificial muscle
B. is powered by microscopic electronic motors and controlled by many computers
C. makes the suit not only soft, but also very strong and supple




