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Astronomers have been struggling for nearly 80 vears to figure out what makes
up the mysterious dark matter® that pervades the universe. They came up with
the ide_a of it fo explain why, judgifg from the motions of galaxies, the universe
seems 1o have so mﬁch more mass than the visible stars and galaxies can account
for. They strongly suspect if’s some sort of exotic subatomic particle®, created in
the Big Bang in mind-blowing quantities and not visible by any means except by the

te)
pull exerted by its gravity. The particle notion is still mostly theoretical;

astronomers have not yet discovered one of these particles directly.

But a new set of observations by the Hubble Space Telescope and by the Very
Large Telescope, based in Chile, may have just come up with a crucial clue about
what the dark métter actually is. A new paper appearing in Monthly Notices of the
Roval Astronomical Society argues that dark matter particles within a gataxy cluster®
known as Abell 3827, about 1.4 billion light-years from Earth, are responding to a
force other than gravity.

What the paper’s authors actually found out was an unusual arrangement of
dark matter. Normally, dark matter forms a huge halo® aroung)a galaxy. Our
own Milky Way's* halo is part of what keeps us together: The galaxy is spinning so
fast it would fly apart without the extra gravity of dark matter to hold i fogether.
For one of the galaxies in this cluster, the center point of the dark-matter halo is
offset® by about 5,000 light-yvears from the center point of the galaxy itself.

In space, that’s not very far. But it should be zero if 6ark—matter particles are
subject to gravity alone, as some thecffi}es suggest.

But other theories predict that another force should be involved. For at least
a couple of decades now, theorists have leaned toward something called “weakly

interacting massive particles” (WIMPs), as the best explanation for what dark

. matter is made of.  Such particles would feel not just gravity, but another, relatively
@
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weak force — something similar to the so-called weak nuclear force.

This could be the first experimental evidence that dark matter is indeed made
of WiMPs. The best explanation for the dark-matter cloud’s offset, says Richard
Massey, iead author of the paper, is that it's passing through other darlke-maiter
clouds in the core of Abell 3827, Friction between ihe clouds, caused by this extra
force, is forcing the one Massey observed to lag behind® its galaxy — although
Massey and his colleagues have no idea yet what the force is. An extra force
besides gravity wouldn’t make dark matter less dark in the sense of being easier to
see directly, but rather in the sense of caé?i)ng some light on its nature.

They're also open to the possibility that semething much more mundane® is
going on. A burst of star formation on one side of the visible galaxy, for example,
could create a bright spot that could skew® the astronomers’ estimafe of where the
galaxy’s center is. Or perhaps the gravity of neafby galaxies might be distorting
the visible galaxy’s shape, again making its center hard to pinpoint. “IU's tough to
think of a convincing alternative explanation,” Massey says, “but this is such an

exciting discovery that 'm being extra super cautious rather than shouting from the
) =

rooftops.”

The idea that dark-matter particles are slowing each other down through some
unknown force “does seem like the most likely explanation at this .point,” says Jason
Rhodes, a dark-matter expert at NASA’s Jet Propulsion Labomtory*. “But we
clearly need more evidence.” The search for that evidence ié already under way,
with a set of new observations of other galaxies planned,

Even if more examples of offset dark matter are eventually found, it won't
necessarihf nail down the nature of the particles in question. Even if they do feel
some foréé) in addition to gravity, it will be hard to caleulate the strength of that
force, and thus to narrow down the candidate list of possible particles even further.

Ideally, particle physicists at Europe’s Large Hadron Collider, the world’s

biggest particle accelerator®, will manufacture some dark-matter particles here on

Earth, where their properties will be easier (0 measure. Or maybe one of several
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underground detectors, designed to snag* a particle as it passes through the Earth,
will let us know with an elecironic signal.
One way or another, physicists and their astronomical brothers are convinced

that the mystery of dark matter can’ remain dark forever.

High : “Dark Matter May Be Less Mysterious Than We Thought”
http:/ /news. nationalgeographi(;.com/ 2015 /04 / 1504 15-dark-matter-galaxy-
space-science-gravity/ (—H#ZEH - BEE L ¥ Liz,)
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the center point of the dark-matter halo

. the cluster of WIMPs

the distance between the two center points

. the mass of dark matter



() less dark

1. heavier

2. more distant
3. more perceptible
4

. smaller

#) shouting fiforﬁ the rooftops

1. announcing the discovery

2. considering the matter very seriously
3. looking up at the stars
4

. ‘'warning the world
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(1) not visible by any means except by the pull exerted by its gravit&

— { A ) by the attracting force ( B} by its gravity

(A) 1. clearly viewable 2. completely invisible
3. hardly acceptable 4, npoticeable only
{(B) 1. cancelled 2. caused 3. confused 4. wasted
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(A} What makes the astronomers think that the universe seems to have
more mass than the visible stars and galaxies can account for?
1. ‘They came up with an idea that the Big Bang created it.
2. They observed the motions of galaxies and judged from them.
3. They were not able to explain why galaxies expand.
4

. The particle notion is mostly theoretical.
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{B) What would happen if it were not for the dark matter?

1.

= L W

(C)  Which could be the first evidence that dark matter is made of WIMPs?

[y

s

3
4,

Astronomers would lose their jobs.
Galaxies would come apart.
Scientists would not be able to explain the Big Bang.

The universe would be brighter.

The Big Bang.

The dark matter cloud’s offset.
The Hubble Space Telescope.
The huge halo.

(D) What does Massey think about his new theory?

1.

2
d.
4

He does not have confidence in it.

. It is just one of many other explanations.

1t is necessary to announce it as soon as possible.

. It is the best that scientists have come up with.

(#} What does Jason Rhodes think about dark matter?

Ll

He is holding back his own judgment.
He is suspicious about its existence.
He shares the same opinion with Massey.

His idea is very different from Massey’s.



(F) What would happen if particie physicists at Europe’s Large Hardon
Collider could produce dark-matter particles on Earth? |
1. Electronic signals to outer space could be sent more effectively.
2. Scientists could strengthen the force brought by something other than
gravity.
3. The Hubble Space Telescope would not be necessary any more.

4. The properties of dark-matter particles could be observed more easily.
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“No man is an island, entire of itself; every man is a piece of the continent, a
part of the main,” wrote the poet John Donne in the 17th Century.

Some people seek isolation, but few choose to be lonely. Loneliness not only

makes us unhappy, but it is bad f((zz us. It can lead to a lack of confidence and
mental health problems like depression, stress and anxiety. A report by the
Menta! Health Foundation suggests loneliness arriong young people is increasing; at
the sa;’ée time, social changes such as the rise of the solo dweller, combinéd with
an aging population, are changing the way people interact with each other.

Sc°is modern life making us lonely? People feel lonely for different reasons,
says Michelle Mi.tchell,_ charity director general of Age UK*, but it tends to be
triggered by a big life event. “It can be poor health, illness, money, children

" moving away, feeling cut off from family or community, a lack of access to

transport, redundancy® or career problems or divorce. Often it's when people lose
i)

a sense of purpose and contribution.”

“Bereavement® is alsc a big issue — losing vour husband or Wife can have a
really detrimental’_*" impact on how people feel about the world,” Mitchell says. It is
a feeling that Pam, whose husband died four years ago, identifies with, “You meet
other men, who are on their own. That's not what I am looking for. What am |
looking for? I'm looking for my husband, aren’t I, and I'm never going to find
him,” she says. 7 |

But while bereavement may be inevitable, there’s a sense modern society is
exacerbating® other triggers of loneliness. Dr. Andrew McCulloch, chief execuiive
of the Mental Health Foundation, argues that although there is no hard hisfaric
data to show loneliness — which is arguably subjective - is getting worse, there is
some sociological evidence. “We have data that suggests people’s social networks
have got smaller and families are not providing the same level of social context they

may have done 50 vears ago. [f's not because they ‘are bad or uncaring families,

__8_.__




but it’s to do with geographical distance, marriage breakdown, multiple caring
responsibilities and longer working hours,” he says. K

But if modern society is making us more lonely, what can be done to counter
it Mitchell says there needs to be more investment in social help such as
befriending schemes — which relies on volunteers — and coﬁlmunity outreach®
programs, as being part of a social network such as a walking club or local church

can help alleviate® loneliness. She says we also have a responsibilify to “think

more openly and creatively about how to deal with one of the greatest social
te)

nroblems of our time”.

McCulloch agrees innovation® is key. “Instead of living alone, people could
club together to buy houses —a friend is doing that in his old age, it's-a mini

commercial enterprise,” he says. . But he says there needs to be a cultural shift so

)
that people are more concerned about the welfare of those in their communities.

“Tust a basic level of social béhavio;', such as saying hello, or asking if people are
OK, can have an impact,” he says.

'Mitchell believes a tipping point® is around the corner. “I think we'll look
back and thl;l}k ‘how did we aliow that to happen? It's like looking bhack al the
issue of children going to work at 12 years of age — there’s something se

fundamentally wrong with what's happening,” she says.

Hidk - Vanessa Barford, “Is modern life making us lonely?” {(BBC News
Magazine, April 8, 2013} (—#EF « WL E LI,

¥ charity director general of Age UK : Age UK (@& 0= b0 REBFIEL) D
=
redundancy : REABOME, VAT
bereavement : (L WFIETENB I E detrimental : A&/
exacerbate : L EH 5 outreach : MULF KD D mhD
alleviate : #4°%  innovation : —¥ 352 &
tipping point : /NS A ERBH HEHEPLRERWNERD, FORER

..__9__.



(1 THESGODORFCREGIENSDEENEN | DB, TOBRSLHE
Mz LA &,
{7) few choose to be lonely

1. it is hard to get rid of noisy neighbors

e

. lots of people are forced to live close together

no one can tell where loneliness comes from

Ll

there are not many who prefer loneliness

) when people lose a sense of purpose and contribution

when one does not know what to do for oneself or for others

ot

when society is disturbed by natural disasters.

when there is a deep mistrust of government among people

& o

when you come to think of vour own future

(% multiple caring responsibilities

1. fesponsibilities to decide whether or not to give aged patlents
prolonged medical treatment

2. responsibilities to earn a living as well as take care of the housework

3. responsibilities to look after more than one person at the same time

- 4. responsibilities o take account of various conditions of local residents
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&) there needs to be a cultural shift so that ﬁeapke are mo;‘e' concerned
about the welfare of those in their communities |
~> there needs to be a cultural shift which will ( )
1. allow people to live more independently from each other in an ever
wealthier society
2. encourage people think more about their neighbors’ health, safety and
happiness ‘
3. make people raise more money to support the sick and the aged
4. remind people of the importance of the politeness and diligence of the

old days
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{A) 1. The aging population has given rise to a generation with enough
skills to live independently.

2. The number of people living alone is increasing in the city, but not
in the suburban areas,

3. The reporé by the Mental Health Foundation savs loneliness among
young people causes changes in the way people interact with each |
other.

4, Wha_t John Donne means is that none of us can live totally isolated

from the rest of the world.



. Mitchell holds Pam as a fine example of a person overcoming
loneliness caused by bereavement.

. Pam cannot have the same view of the world as she had before her

husband died four year ago.

. Pam is eagerly looking for a future husband, but there are so many

candidates that she just cannot choose one.

. Pam is tired of taking care of her husband and hopes someday he

will be able to look after himself.

. According to McCulloch, people today are less affectionate towards
their family members than they were 50 vears ago.

. McCulloch argues that we need more investment in order to

promote various commercial enterprises.

. McCulloch doubts that small deeds such as saying hello to

neighbors have any meaning in our modern society.

. McCulloch insists on the importance of innovating ioday’s social

networks so that people can get closer.
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1 was eight years old. At that moment in my life, nothing was more important
to me than baseball. My team was the New York Giants, and my hero, above ali,
was Willie Mays, the incandescent® Say Hey Kid.

That spring, I was taken to my first big-league game. After the game was
over, my parents and their friends sat talking in their seats until all other spectators
had left. It got so late that we had to walk across the diamond and leave %y'the
center-field exit, which was the only one siill open. As it héppened, that exit was

right below the players’ locker rooms.

( A )
( B )
(¢ )

1 dida’t want to cry, but tears started falling down my cheeks, and there was
nothing I could do to stop them. I wasn't a baby. [ was eight years old, and big
kids weren’t supposed to cry over things like that.

{ D)
If nothing else, the yeérs taught me this: if there’s a pencil in your pocket,

there's a good chance that one day you'll feel tempted to start using it.

As 1 like to tell my children, that's how I became a writer.

Hil ¢ Paul Auster, Red Notebook (~—¥BZE®H - A5 LE L)

% incandescent : MEA L, HIT 3
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After that night, I started carrying a pencii with me wherever I went. It
became a habit of mine never to leave the house without making sure [
had a pencil in my pocket. 1 had beeﬁ_caught empty-handed once, and

| wasn't about to let it happen again.

“Sure, kid, sure,” he said. “You got a pencil?” He was so full of life, 1
remember, so full of vouthful energy, that he kept bouncing up and
down as he spoke. ‘

I dida’t have a pencil, so asked my father ¥ I could borrow his. He
didn't have one either. Nor did my mother. Nor, as it turned out, did

any of the other grown-ups.

Just as we approached the wall, [ caught sight of Willie Mays. It was
Willie Mays, not ten feet away from me. I managed to keep my legs
moving in his direction, and then forced some words out of my mouth.

“Mr. Mays,” 1 said, “could I please have your autograph?”

The great Willie Mays stood there watching in silence. When it
became clear that no one in the group had anything to write with, he
turned to me and shrugged. “Sorry, kid,” he said. “Ain't got no
pencil, can't give no autograph*” And then he walked out of the

ballpark into the night.

“Ain’t got no pencil, can't give no autograph.” [#ENR VA D%, #
A TERNE, |
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