KEFRIBESIRRTIFHM
PRip®  Bx%

= 2a gu ENglish f
“llllel'smlllllll!l négésienocr:e and Technology

HH%“MW

DEEIEN W
www.sciencep.com



BER  HAPA

Understanding English
for Science and Technology

NARERRNE

B3I &% A—EF #£45X

MR FH Eucia#qr)
FAE E Ik HIER
g & R OF A—E
2



EHERRE (CIP) #iE

PR FEERE / B, AR ER. — 0t B,
2009

(REFIIEEE IR AR TNEM)

ISBN 978-7-03-023602-9

LB I OF--Of W BERAR -G R -
BEERL -EHM V. H3194
o E AR A B iE CIP #EZ T (2009) 55047540 5

AHRX: HAE ML TELZHE R K B A
Tkt XL/ TAEREH REH S HERT: RRSER

4 ¢ & KB HR
I AREME IS 165
BRECARES: 100717
http://www.sciencep.com

& 2 % & 1 PR
FEEINBGE T BT I

Ed

2009 4 ¥ — W FER. 787x1092 1/16

2000 4 HE AR EISE, 17 3/4

EI¥, 1—6 000 F¥. 547 000
FEf: 32.0057%

(WA ENE TR ML, JoAL st (2R4D)



TS E & WHIPA
(Il DTEHTED)
CRHRGE R R
(RSB AR
(S F B RESE ALY
CISAR TR BE P E)
(HPIOEEIFRIE)
(LS5 LB
(EFEIITUCBAEY

(BRI TULH D)

i

s
i )
o
YA
£ R
T
B

PR

=)l

%  Mark Buck

&

Wt
:

R R
KERE

e TR
LS AR
e R
JURTHE A EE
XFHNETTBA By KoF
AR R

MRS b R



HEWIHH CRETBRBERFER) ABRERFEEOUT. 1. % 5. &
SFRAVEBHT = MEROER, HFESEMETERERFIFRFEYLE S LERY
RE. N FREBRFIOFEFRENRR, FARFBFENIELAES, B
FooORBRF AT R AFHIEMRRE . PR iR R, X
SMEFFRERF S TTHRTARY. B/RERVRFEENERERNREEITE &
B, W57 “RFERFEGRRIIEM” . 2EEMEHE (FREEQEHE) . (B
BRIGER R - (BREHAEEE) « (CREEREER)Y . CGREMRTIRE
FlEEY « (RPEEEBEHREY - (LHARFEEZEHERE) - (CUERITREE)
(CHRIEAES AT R FNAEM . BRI YA T EHHELRFHE, RIK
TEFHIOERFIR, FERERFEELFRENRHER, FEATM. R%5E
A RREEM, AR SAEYAESRERSFERINNERM, A REFH
BEERURA 2 6 B

“RFETFEEBIRRINES " FERHFRWT:

1 kMR, AEFE. ZRFIBMFTEM SR EENARRRRA. K&, H
FowE. VGRS S — A B R v, EEESCUER . AL AW R
Wrg. HEE. R B BE. SUb. BSANRREIESS MO, EaAR LA
X BEFEF TR ARIIBEAE R TR, 5t 2y
BHEF, AWMELAMRERFHER. I (SREEFRER) HUERERITFK
ARASRRRE, IFR R X OB TR GE, BRME. SERMRR:
7noh, XENESRAEFRNTHEE, SR, B, REET K, AHTREFRY
AR 3

2. FEESSOKEHIISG, LHHEE. BIFORRHIRIMTCRITHE
MELBEMR PGS, NBRE. ZEE. ZAZAYERMARBRERESER, RIlF¥
EBMEFEHE. EMERWIET LR PrES, #HTRR “TEA” MEEHA
(input) F%5H Coutput) o 41 (FLHUTEAE) . (RHIEE LEEAR) SRR
KERRIIE IR RIS, S5 E B A EEAE/, RINITHEREE T WIS, (CERABER
BESRAL) HIZESLB, MBATEMETS, SRAEELER, BEATFRI. B -EESEEFEH
BT, WES, WARL, BEFELRENKRINGEIHEEEX.

3. HETE, HBHSKH. ARINBIGRBHERAG . 18T W R R e ik

%

~



HBERR. (CANS KBS ARR) | (B EEREER) & aEnE L THe
%, WATOE, HYUBECH—E. FM, SHLERKEG, RIGER.

4. MHET, BHEHE., DENRERLL. SEERFER, (BRI SR
B HEREENAAT SR W, 080 B—HE, MM T4 %5
FASCHR, TR R R T2 RSB AR /). 4N, (HOTEERER) iy
BT RIS B, AN T,

5. ARFVHMESBES MRNER, ERERSETCLMIRNET. (EER
PR Al CYURBEESTILHR) RO R T HEE MRS HIRS SAIA 2
Bl MR A T A SR, MR IEIESE S YO, RIS B R 3
LA IREE S

6. KRIHM S TEWIEREM R, FBT AR RS ENER, Fk
THE A RS YR, R TR MRS, N,
SR E TR BB AR —REUT, & RIS R R R 5

7. REFEAEREEE. RIURKSEAREBREE BB, KRR X
R EEARNIRETRANSEA S, AN, REIEL AR kHERTH
SR KT BT 25 2 -

EE % FRAA
- 2009%2A



BiE AR T MERRECRZDR, B STETER & A R BB HE 77 DA K H R A
SR P REEBREERNEM . #E—P MBS RREERKIEER S, 2
REERENAFHUEFERETER. BRUFEAASNEREANS. A THSHHERT
FOEEFUE, REABVEE AR GG K FIREE I, BAE ORI IR
BT (MBEOEREEEE) —B.

A B AR E R T HYXEAN L, £HESHIANET, BMITEERIAS
HEMEE, SMRERRITEEARE. EiE. ERURSRIMHXWE %, HESS
WEBERETHAESINSHEER, UHEEJEEN.

A FRITFHE 2007 EFMAR CRFHEFRBERFERY PARIIBERMH (K
YRAERFRNFAILRY HE T2 BRI E H45005. ARpFERERANH A LK
FNCA E, EXAFE SCEXT A RE PSRRI 1M EEE T, A PERE
BURZ TGRSR I BrBch ey H

HERFAENBRAALET, AEHRCEBREZAASCHASARBAE,
PARBREVLEA . AIREFAEBNETIEMAEE S, EHIMRIT L, BRIAREREZ S, F4
RET RSO — S E R A7 SR TSR], BERILFE I E AR RIBRIRES
7, #Eiies 5 CHISaR/KP.

ABREHEAS T F—&. BHERATHR0BEESE. K. B #
7, HEEWMREFRAER. TLEMSEHEPAETME+ 28T EIMRERT=
HITHISE TR RiEWMEH/\BILME BT HRRMESE—Hio. 8 8T,
BEERTME LRI SMEESHCHEIT. BB ME+ 8t A—EHES
TNEATT: BRSNS 5 LR T HISE N BT

ABHRTERIG, TRIMEBUIEBRIEICAFRTTHN, FRETREER
B, EEHRREOCHERE. ABRREEEE 7 RERFICRAG R FRIEHER
SEBOTH R X Fe, ERREBE. ERSIET, ABEE8F TERII—-BHXH
. FERMMEEEOR BRI —HBOARERBE.

% &
200951 A1



£ L -5 111
Ut QM€ oo 1
Passage A Can We Survive on the Moon! ..., 1
Passage B Chasingthe Moon ... 11
Uit TWO oo 19
Passage A Running of EMPEYT (1) wecessescesssesssansmemmmamnns 515 55 55 5.5 ommunss 19
Passage B Running on Empty? (Z) ..ooviiiiiiiiiiiiiiiiiiiiiii i 29
L) i Y D P — 36
Passage A Biofuels Deemed a Greenhouse Threat ...................oooiiieni L, 36
Passage B3 Studies Say Clearing Land for Biofuels Will Aid Warming............ 44
U FOUL ..o e, 50
Passage A Malware Goes Mobile (1) ..o, 50
Passage B Malware Goes Mobile (2) ....cooooiniiiiiiiiii 58
UNIt FIVE oo e e e 66
Passage A Is Your Car Smarter Than You Are? (1) coovviiniiiiiiniiiniiinnns 66
Passage B Is Your Car Smarter Than You Are? (2) .o.ovvveriiiiiiiiiiiiniinens 73
UMMt SaX oo e 79
Passage A The Memory Hacker ..........cocoiiiiiiiiiiiiiiiiieaes 79
Passage B Sweet Memoties ......ooovviiiiiiiiiii e 87
UNIE SEVEI ..o 95
Passage A Robots vs. Humans in Space: Both Will Be Required ............... 95

Passage B The Year in RODOLS . ..vuvuuevevririneniniineieteieieiiencvneacaeaenen 102



Unit Eight ... STURURUOPURSPR 109

Passage A Evidence-based Fitness Programs ..................cc 109
Passage B Multigenerational Programming ................cocooiviiinn, 117
Uit NIIE e 124
Passage A New Predictor of Disease (1) .........coooiiiiiiiiii, 124
Passage B New Predictor of Disease (2) .........ocooiiiii 132
Ut LI oo e 140
Passage A Sharks ... 140
Passage B Sustainable Fisheries ... 147
UMt ELOVEIL. ..ot 155
Passage A The Phenomenon of Aging.........ooveiiveniiinii 155
Passage B Calorie Restriction: Is This Anti-aging Diet Worth a Try? ............ 163
UnNit TWelVe ..o 169
Passage A The Rise of Renewable Energy (1) ... 169
Passage B The Rise of Renewable Energy (2) ........oooooiii, 175
Unit THIEGEEI ..o 183
Passage A Window on the Extreme Universe (1) ........c.oooooiii, 183
Passage B Window on the Extreme Universe (2) ........c..coooiii. 191
UNIt FOUXT@EIL ....oooimniiiiiie et e 198
Passage A Are Aliens among Us? (1) .....ooooiiiiiiiiii 198
Passage B Are Aliens among Us? (2) ..o 206
Unit FIFt@IL ... 212
Passage A Science 2.0 — Is Open Access Science the Future? (1)............... 212
Passage B Science 2.0 — Is Open Access Science the Future? (2)............... 220
UNIE STXE@OIN oottt 228
Passage A  Genetically Modified Foods: Are They Safe? (1) ..................... 228
Passage B Genetically Modified Foods: Are They Safe? (2) ................oenn. 236
Key to the EXercCiSes ...........coocooiiiii 243

vi



Passage A

Can We Survive on the Moon?

When Neil Armstrong' took “one giant leap for mankind” onto the surface of the moon in
1969, his booted foot sank into a layer of fine gray dust, leaving an imprint that would become
the subject of one of the most famous photographs in history. Scientists called the dust lunar

regolith. Back then scientists regarded the regolith as simply part of the landscape, little more

than the backdrop for the planting of the American flag.

No more. Lunar scientists have learned a lot about the moon since then. They’ve found

that one of the biggest challenges to lunar settlement — as vexing as new rocketry or

radiation — is how to live with regolith that covers virtually the entire lunar surface from

a depth of 7 feet to perhaps 100 feet or more. It includes everything from huge boulders

to particles only a few nanometers in diameter, but most of it is a puree created by
uncountable high-speed micrometeorites that have been crashing into the moon unimpeded
by atmosphere for more than 3 billion years. A handful of regolith consists of bits of stone,
minerals, particles of glass created by the heat from the tiny impacts, and accretions of glass,
minerals, and stone welded together.

Eons of melting, cooling, and agglomerating have transformed the glass particles in the
regolith into a jagged-edged, abrasive powder that clings to anything it touches and packs
together so densely that it becomes extremely hard to work on at any depth below four inches.

For those who would explore the moon — whether to train for exploring Mars, to mine

resources, or to install high-precision observatories — regolith is a potentially crippling liability,

an all-pervasive, pernicious threat to machinery and human tissue. After just three days of

moonwalks, regolith threatened to grind the joints of the Apollo® astronauts’ space suits to a halt.
Special sample cases built to hold the Apollo moon rocks lost their vacuum seals because of rims
corrupted by dust. For a permanent lunar base, such mechanical failures could spell disaster.
Regolith can play havec with hydraulics, freeze on-off switches, and turn ball bearings into
Grape Nuts’. When moon dust is disturbed, small particles float about, land, and glue themselves

to everything. Regolith does not brush off easily, and breathing it can cause pulmonary fibrosis,
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the lunar equivalent of black lung. There is nothing like it on Earth. But space planners also
see a brighter side to the story. Forty-two percent of regolith is oxygen by weight. Extract that
and it will help make breathable air, rocket fuel, and, when mixed with hydrogen, water. Heat
up regolith and it will harden into pavement, bricks, ceramic, or even solar panels to provide
electricity. Cloak a living area in a thick enough blanket of it and it will enable astronauts to live
radiation-free. If regolith is the curse of lunar exploration, it may also prove to be a blessing.

These issues lay dormant for three decades until January 2004, when President Bush
announced his “Vision for Space Exploration®” and gave NASA® a new mandate: Return humans
to the moon by 2020 and eventually send them on to Mars. Scientists are now thinking about
what is needed to make the vision a reality. While there is debate about the political will to sustain
lunar exploration, the technical hurdles are beyond dispute. The next person to step on the moon
again will be taking humanity where it has never gone before, because that person will be settling
in to stay — and that will be extremely hard to do.

NASA’s current plans call for a series of “precursor” robotic lunar missions to test
technologies and gather information. These will begin next year, long before NASA’s new Orion

Spaceship’ is ready to loft its four-astronaut crew moonward. By the time that happens, perhaps
around 2018, planners hope to have resolved some key unknowns: whether there are ice deposits
at one of the lunar poles, whether a space suit can be made that can survive multiple journeys
across the dust-ridden landscape, and whether the human body can survive dust, lengthy stays in
reduced gravity, and prolonged exposure to cosmic radiation.

The first trips will be Apollo-like sorties, brief visits to test techniques and equipment and
to begin building the outpost. Eventually the base will include living quarters, a launch-pad, a
storage facility for fuel and supplies, and a power plant. By 2024, NASA experts expect to have
enough infrastructure to support a permanent human presence with four astronauts rotating
every six months, the same length of a stay as on the International Space Station’.

Setting up a permanent outpost on the moon would, in many respects, be more daunting
than putting an outpost on Mars. Like Earth, Mars has an atmosphere, weather, and seasons, and
its gravity is one-third of Earth’s. The moon has one-sixth of Earth’s gravity, no atmosphere, and
a merciless and unending barrage of radiation and micrometeorites. Some scientists argue that if

going to Mars is the ultimate goal, there’s no point in going to the moon.

But if the goal is learning about long-term stays in space, going to the moon provides excellent
instruction. Space station astronauts arc in low Earth orbit, only 224 miles from safety. Moon
astronauts will be three days from help, and Mars astronauts will, at best, be months away — virtually
alone after liftoff. The explorers will not only have to learn to live in reduced gravity in cramped
spaces for prolonged periods, as in the carefully calibrated indoor environment of the space station,
but they must also work outside for extended periods in potentially lethal environments they cannot
control. They must make consumables like oxygen, recycle them, and recycle waste. They must be



able to maintain their equipment, knowing that not only their scientific mission but their very lives
may depend on their repairs. And they must be able to cope with sickness, set broken bones, perform
emergency appendectomies, and, in the worst of circumstances, watch a comrade die from injury or
blood loss, knowing that he or she could easily have survived with timely treatment at a terrestrial
hospital. Coping with these challenges will require an attitude adjustment and a lot of practice, and
screw-ups are better handled closer to home.

The abrasive regolith is just one aspect of the moon’s harsh environment. The equator
promises relatively happy landings on relatively smooth surfaces, but it also guarantees
temperatures that exceed 250 degrees Fahrenheit during the day and plummet below —240°F during
the night — and both day and night last 14 Earth days. The Apollo astronauts did most of what they
did during the lunar equivalent of early moming and forenoon — light enough to see but not as hot.

Climate is the main reason NASA announced last December that it would build its
outpost near one of the lunar poles. The current favorite spot is the edge of Shackleton
Crater® at the moon’s South Pole, which is expected to feature “moderate” temperatures,
between -50°F and 50°F. Shackleton also has the important advantage of being in
sunlight — albeit weak sunlight — for up to 80 percent of the year. Abundant light will
be crucial for generating electricity. If the base were built at the lunar equator, it would be in
darkness for half of every month. During that time, solar-collecting arrays would be useless.

Another important attraction of the moon’s poles is the possible presence of useful natural

resources. Lunar orbiters in the 1990s detected concentrations of hydrogen, a potential resource for
rocket fuel. Currently no one knows how much there is or what form it takes. Some scientists suspect
that a comet may have sideswiped the moon long ago, leaving water ice buried in permanently
shadowed craters. Identifying the source of the hydrogen is a key goal for the robotic missions that
will precede the next landing by humans. The downside of a polar landing is that the landscape there
is craggier and more forbidding than at the moon’s midline, which makes landings more challenging.
Nonetheless, NASA officials believe the advantages at the South Pole outweigh the risks.

No matter where the base is sited, astronauts on a prolonged lunar mission must contend with
low gravity and radiation. Although the muscle- and bone-weakening effects of low gravity won’t
be a problem during the brief initial moon missions, shielding astronauts from damaging radiation
exposure will be an immediate concern.

One idea is to wrap the lunar habitat in an envelope filled with radiation-absorbing water.
Another is to rig an artificial magnetic field to deflect the worst rays. The easiest solution,
however, will probably be to put the regolith to work: Simply place the habitat moedules in a
crater and bury them under a thick layer of moon dust.

How much regolith is necessary? Nobody knows. It is conceivable that radiation will cause

chain reactions below the surface of the lunar soil, producing fission products from secondary

reactions that are even more harmful to human tissue than unshielded bombardment.
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So astronauts will have to dig into the regolith, and this will not be as easy as it sounds.
First there is the challenge of getting heavy equipment into space. Then there are even more
fundamental physics problems. Heavy machinery on Earth depends on friction and gravity
to provide a stable underpinning while the machine’s business end cuts, pushes, pulls, digs,
scrapes, or pounds. On the moon, inertia is the same — nudge something and it will move with
the same vector it has on Earth — but gravity is different. Jab too hard and the machine will
jump. Twist too hard and the machine tips over.

One solution is to build a bin on the back of the bulldozer and fill it with regolith to make a
counterweight before serious digging begins. Another is to cutfit the bulldozer with augers, so it
can screw itself into the lunar surface. As they excavate the moon, astronauts can count on being
enveloped in clouds of dust, especially if they use a sweeper.

Moon dust is also a major unresolved issue for NASA’s next-generation space suit. During
the Apollo missions, three days of abbreviated moonwalks was about the limit before zippers
balked, joints stiffened, and connectors began to clog. The new astronaut explorers must have a
solution that will enable them to work there. It’s fairly challenging.

Despite all its hazards, regolith may hold the answer, not just for blocking out radiation but
also for providing building material for a self-sustaining outpost on the moon. The key lies in
particles ot glass and metallic iron in the lunar soil.
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Exercises

I. Understanding the text.

1. The fine gray dust on the surface of the moon was named
A. lunar regolith
B. landscape
C. backdrop
D. imprint
2. Which of the following doesn’t belong to the biggest challenges to lunar settlement?
A. Radiation.
B. New rocketry.
C. Micrometeorites.
D. Livings with regolith.
3. The word “it” in Paragraph 2, Line 4 refers to
A puree
B. moon
C. surface
D. regolith
4. Humans’ lunar exploration may include the following purposes except
A. mining resources
B. walking around on the surface
C. training for exploring the Mars

D. installing high-precision observatories



