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An international team of researchers has launched an ambitious project
to observe a supermassive black hole. Named Sagittarius A*, the region is
located at the center of the Milky Way about 26,000 light years from the
Earth. It is estimated to have approximately 4 million times the mass of
the Sun.

Researchers will try to observe the exact size and shape of Sagittariug A%,
or Sgr A*, using an array of radio telescopes located at seven places around
the world, including Chile, Hawaii, Mexico, and the Antarctic. If successful
in shedding new light on this mysterious region, the project could lead to a

¥
rethink of modern physics.

Scientists theorize that black holes are formed after a star explodes at
the end of its life in an event called a supernova. Tt is impossible to
observe a black hole due to its strong gravitational forces, which prevent
particles and even light from escaping. A black hole does, however, emit X-
rays and radio waves as it absorbs stars and gas around it.
present, the existence of black holes can only be confirmed by observing
these waves, Most other details—such as their shape—are still unknown.

The project brings together researchers from the National Astronomical
Observatory of Japan (NAOJ), the University of Tokyo, and the
Massachusetts Institute of Technology in the U.S. The global array—which
includes the ALMA telescope in Chile, operated by Japan, the U.S., and
Furope—essentially forms one huge telescope focused Sgr A*. To

get an idea of just how powerful the array is, think of a parabolic antenna
{2}
with a radius of 4,500 km. Data from the array will be collected into a

supercomputer to produce high-resolution images of Sgr A*.

The Subaru Telescope in Hawaii, operated by the NAOJ, is one of the
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world’s most powerful optical telescopes. However, in terms of resolution,
i3
even this monster is dwarfed by the new array. According to project

members, images will have about 1,000 times the resolution of those
captured by the Subaru Telescope, making it possible to see an object the
size of a compact disc on the Moon.

Sgr A* emits radio waves when it absorbs gas and dust around it. If
the project goes planned, researchers will be able to obtain images
of the black hole surrounded by the gas-dust mixture. “We want to capture
an actual image of a black hole,” said NAOJ professor Mareki Honma, who
heads the Japanese team.

The project is scheduled to run through 2018 and beyond, with
improvements in resolution expected along the way. Huge black holes are
thought to exist at the centers of some galaxies, but scientists are still
unsure how they form. The Sgr A* project hopes to solve this mystery.
Researchers also want to discover how black holes are related the
birth of galaxies.

The German physicist Karl Schwarzschild predicted the existence of
black holes a century ago based Albert Einstein’s general theory of
relativity. This project could help confirm Einstein’s theory, or perhaps

unexpectedly reveal something that could shake the foundations of modern
{4]

science.
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A scheduling the project to run through 2018 and beyond

3

collecting data into a supercomputer
/v ohtaining images of the black hole

~ confirming Einstein’s general theory of relativity

M4 FH#REN2) “a parabolic antenna with a radius of 4,500 km” 12T
WO LELE A ~2hpb—DRG, FORELBENEI v — sk,
1 The parabolic antenna is operated by the countries within a radius
of 4,500 km from Japan.

11 The project has built a parabolic antenna with a radius of 4,500 km.
7~ The parabolic antenna replaces the radio telescopes located 4,500
km away from Japan.

— The array of radio telescopes is equivalent to a parabolic antenna

with a radius of 4,500 km.




M5 FHEH3) “in terms of resolution, even this monster is dwarfed by the
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{4  The Subaru Telescope can see an object the size of a compact disc
on the Moomn. _

O  An antenna should be added to the Subaru Telescope to improve
the resolution.

7N The Subaru Telescope is much weaker than the array of radio
telescopes,

= The array of radio telescopes is as powerful as the Subaru Telescope.

B9 6 T i 2F(4) “shake the foundations of modern science” W E VIR A & LT
LB AL OR A~ b —0BY, FORTERERKIIT-72 4,
force a rethinking of modern physics
O lead to observing X-rays and radio waves
75 make Schwarzschild famous

. establish the basis of modern science
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(1i A mountain is drawn in the I:I part of the image.
1 lower right-hand T lower left-hand

/v lower right-foot = upright

(2] The great wave dominates the I: of the print.
4 leftover 2 left hand /v left corner = left half

(3} Both the wave at the front and the mountain at the back have a similar

1 inverted V-shape U rectangular shape

75 W-ghape = table-like shape
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{4) The mountain is painted smaller than the waves. This method, called
r______l , gives a three-dimensional effect to the picture.
4 illusion drawing 1 perspective drawing

7~ optical drawing = fine drawing

{5) The dynamic waves show a strong !: with the static mountain.

1  constancy O comparison 7y confusion = contrast

(6) The picture is wider than it is high, in order to capture a wider view of
the scene. This kind of picture is called a L__::] .
4 portrait I bird's-eye view

2y landscape = still image

{7) To create wukiyo-e woodcut prints, carve an image ::l onto

woodblocks, cover it in ink, and then press it on a sheet of paper.
1 upside-down U in reverse

2N wrong side up 2. inside out
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ANLHIBE (artificial intelligence) (B4 2D X3 45 A&, BRIz 1,

Artificial intelligence has a new job: setting a good example for your
kids. It seems that children’s behavior can be influenced by the personality
of a robot companion—playing with an enthusiastic robot, for instance,
makes children engage more and work harder.

Researcherls ran a series of experiments with Tega, a companion robot.
To test how thél;obot’s personality could affect the children’s behavior, they
programmed the robot with different responses. “The goal is to have a
companion that has all of the behaviors that we want to teach and promote
in the child,” says one of the team members,

Forty children played a puzzle game against Tega. With half the
children, the robot had a neutral personality, meaning that when it won it
said something like “I solved the puzzle,” and when it lost it said something
like “That was hard.” With the other half of the group, Tega had more of a
can-do attitude. When it won, it might say “That was hard, but I tried my
hest and ‘nailed it,” and when it lost it might say to the child “You worked
hard aralg'lsucceeded!”

The differences in the robot’s personality were subtle, but the effect it

faj
had on the children’s reactions was not. “We found that the children in the

second group tried much harder, and when they lost they were far more
determined to win—they had guts,” says Hae Won Park at the
Massachusetts Institute of Technology, who led the research.

The researchers also did research with Tega as a storytelling partner.
First, they observed 18 children telling stories in pairs and identified the
characteristics they displayed most often when enthusiastic. “We found
that children really lean in and gaze at their partner when they're engaged
with a story. Adults don’t really do this, but for children it’s really

53
important,” says Park.




Children then told a story to two identical Tega robots placed next to
each other. One was programmed to listen like a child—leaning forward,
nodding and smiling, and reacting more when the storyteller was more
energetic—while the other listened in a more reserved way. In surveys, the
children said they thought the childlike Ti;iga was more enthusiastic and
they preferred telling it stories.

This was also evident in their behavior. “When children sense
enthusiasm, they tell longer stories with more complex narratives, and their
vocabulary improves faster,” says Park.

Storytelling is important for child development, so it is exciting if a
. robot can encourage that, says Liz Pellicano at the Institute for Education,
London. “We need to be careful though,” she says. “Not every child is the
same, so in the future it would be good if the robots couldrgslilg_r_' their
behaviors to each child as well.” v

We can’t know yet what impact a robot’s personality has on a child’s
attitude to learning in the long term, says Park. The current findings could
be partly because of a “novelty effect” from children first encountering this
sort of robot. The team plans to explore longer-term effects in the future,

and will present their work so far at a conference on human-robot

interaction in Vienna in March.
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{1} ran

1 reported performed /% designed found
(2} can-do

1 relaxed brave /N popular positive
(3} mnailed it

1 tricked it fixed it 2N caught it did it
(4] reserved

1 quiet U common

/% polite Z. reasonable
(5) tailor

4 report, 7 explain /N match . send

12 Ti##8a) “the effect it had on the children’s reactions was not” OERE L
LTRLBY LR LT A~ b —0@ Y, FORTTHENMKIY—2
#Hdo
4 The puzzie greatly influenced the children’s responses.
= The puzzle slightly influenced the children’s responses.
7y Tega’s personality greatly influenced the children’s responses.

— Tega's personality slightly influenced the children’s responses.



il 3

N

=)

A

TN ) “Adults don't really do this” @E#MR & L T & MW 2 H L% A
~Z b Y, FOREEBEAHKIIY - Lk,
Adults don’t express their interest using body language while they
are listening to a story,
Adults don’t like to exchange opinions with children after they
finish listening to a story.
Adults don’t feel like playing a puzzle game with Tega when it wins
against a child.
Adults don’t feel comfortable when they are seen playing puzzle

games with Tega.

AL T A —2 B O EB “playing puzzle games” {22\ T, #B~5
NTHHIE LT Hl e A ~2hb- D0, O & e
=X,
The experiment examined how children can improve their puzzle
game playing skills.
Forty children were divided into two groups, and then played puzzle
games in smaller groups.
When children played the games with a more enthusiastic robot,
they tried harder to solve the puzzles.
When children played puzzle games with adults, they seldom won

and got discouraged.
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I The experiment investigated whether Tega could learn mathematics
or not.
7 Children got more interested in artificial intelligence when Tega
displayed enthusiasm.
/v Tega can learn more words and grammar from children as it
understands them better,
=~ Tega’s positive reactions toward children enable them to develop

their oral language skills.

ANO TN O EE N HE A D SEROBEIIDGT, (1L (2D AL
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{1} Pellicano is wondering whether we can I:] .

1 improve Tega to behave in a positive way consistently

T develop Tega to help adults acquire skills

/» customize Tega to adapt to each child

[
11

educate Tega to win more games against children
{21 Park is wondering whether the positive effect of this kind of robot
on children will [ |
17 last for a long time
O help them grow quickly
/» work on adults

— be adaptable to a new type of robot
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(1) 1 budget O custom
/N structure | = pollution
(2) 1 crisis I client
/N eivil = combine
(3) 1 chase O character
/~ charge = challenge
(4} 1 resource I occasional
/N measure = Vigion
{5) 1 smooth o1 thirsty
/N theory ~  breath
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(1) A suc-cess T pur-chase
/N de-lay = ad-vice
{2} 4 se-cure 7 con-vince
/N pro-tein = re-spect
(3) 1 ecrit-i-cize 1 choc-o-late
/N op-er-ate Z in-ter-pret
(4 1 spe-cifiic T ac-cu-rate
/% op-po-nent = ge-net-ie
(5) A con-se-quent-ly T ar-chi-tec-ture
/v in-ter-est-ing - in-de-pend-ent
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{1) My brother is 190 em tall. His height I

(2} I'm sorryl
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| 4 l in the crowd.

4 him

o it /> makes = to find R
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Someone came to talk to me when I was about to leave my office.

easy

I so long.

4 you o to N kept

= waiting

(3) Both Gracie and I like British movies a lot. Il

4 have

l NN

e

|

l about them.

1 without o cannot /N meet
= talking 7 her
(4) He cares ahoutl I I 2 l l | ! 4 ] ] } .
4  what o him /> think = of & others
5) Furtherdiseussion [ 121 17 1.
4 the lunch break o after N postponed
=~ until 7 was
(6) T hope this book | THER o4 | |
you.
£ be o of N to
= will & some use
{(7) Whatl ‘ | l 2 I l ! I 4 I l I your mind
so suddenly?
41 change 7 has N to
=  caused R you
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In December 1922, upon the invitation of a Tokyo-based publisher, the
world-famous physicist Albert Einstein and his wife stepped off a ship in the
port of Yokohama. People to see the new Nobel Prize winner,
and the world’s top physicist attracted Japanese people with his general
friendliness. Intellectuals who met Einstein also had positive feelings
toward him. For example, a famous author of children’s books described
him as a “tender poet one would remember with nostalgia.” Even people
who were suspicious of scientists were won over by Einstein’s extraordinary
career and charming looks. A fe(xzale journalist described FEinstein’s
appearance as follows: “I used to think that all scientists were narrow-
minded and serious, but Professor Einstein’s impressive eyes completely
changed my view.” Moreover, the common people were so eager for

anything about Einstein that at times it shocked Einstein himself. It was

reported that he even professed that “meaningless respect is like a loveless
(a)

relationship.”

In short, Einstein’s visit did not promote the essence of his theory of
relativity, but rather the image of scientists as “lovable” and at times even
“holy” or above reality. Although many Japanese audiences tried to make
sense of Einstein’s work, their enthusiasm“ yielded little progress in
deepening understanding of his theory, phyﬁcs, or science in general.
Einstein’s scholarship was so sophisticated that sometimes even other
physicists could not understand parts of his lectures. Still, newspapers
widely reported Einstein enjoying his stay in Japan—including a backstage
visit at a kabuki theater and a party with geisha—and it turned people’s

attention away from the intellettual gap. This “Einstein boom” reached the
fb) )

. 16 J—



point where university officials in Fukuoka preserved the blackboard on
which Einstein had written something quickly during a lecture and
forgotten to erase it.

In this way, Einstein’s visit strengthened the popular idea that science
was a positive force, even if it was too difficult for ordinary people to
understand. It also spread the idea that scientists are intellectually and
even morally superior people, even though they may appear unusual.

Thus, science became something for the general public . This
image of science created a potentially dangerous situation; the enthusiasm
for anything scientific grew into overconfidence in scientists and their
methods, and caused a scandal medical practice. In 1924,
two years after Einstein’s visit to Japan, Yasusaburo Sakaki, a professor of
psychology at Kyushu Imperial University, announced that he had found the
ingredients for a sort of elixir vitae—a medicine believed to cure illnesses or
make people live forever, Sakaki‘ claimed that he could make patients
young again by stimulating their éﬁ;roid gland®. He also claimed that he
had succeeded in making patients’ gray hair turn black and giving their skin
a healthy color. The newspapers covered this discovery sensationally, and
the general public went crazy about the prospect of remaining young forever.
While other, more thoughtful scholars questioned the validity of his claims,
Sakaki continued his experiments. He even tried to obtain government
funding to establish a national research institute for the prevention of aging.

Although many of his claims were questionable at best, Sakaki was a
trained doctor. He was respected as the head of the psychology department
at the university. He was married to the sister of the emperor’s doctor.
After he graduated from the Medical School at Tokyo Imperial University,
he spent three years in Germany as a government-funded student, and

became acquainted with Einstein. For music lovers, he was known as the

4}
professor who founded the first Western-style orchestra in Japan. In his




desire to find an elixir vitae, however, Sakaki hardly appeared to be the
fe)

elite doctor he actually was.

The strange case of the elixir vitae ended when he and two of his
colleagues were arrested for selling their services in an unofficial \capa"city.
The three resigned from the university, but the investigation revefljed that a
considerable number of other medical professionals were willing to offer
similarly questionable services to anyone willing to pay for them. The fact

that Sakaki’s totally senseless claims became popular illustrates the faith of

contemporary society in the unlimited power of science. It also reveals the

{d)
dishonesty of certain scientists who were eager to exploit such confidence.

In short, the elixir vitae scandal made visible the problem of popular
ignorance about science and the danger of scientific advancement unchecked

by morals.
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A excite
1 excited O were exciting
N were excited = had been exciting

B: surround
4 surround 0 surrounding

/N surrounded = being surrounded
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{1} won over

A entertained 1 defeated
7> blamed = impressed
{2) yielded
4 achieved U1 sacrificed /N detailed =~  sought

(3) claimed
A argued - T complained
/N worried = suspected

(4) became acquainted with

4 grew harsh on 2 got used to
7y turned away from = came to know
(5) capacity
4 shop o role /N quantity — ability

i3 T #Ea) “meaningless respect is like a loveless relationship” @ K &
LUk b B RRLE A~ b—D8Y, £ORFEHERAKIIY—
® &,
4 Japanese people respected Einstein only because of his fame.
Japanese people pretended to like Einstein.
2N Japanese people did not show respect to their husbands and wives.

= Japanese people should have been more welcoming.
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THERND) “the intellectual gap” DM & L TR O @Y RELL 4 ~=
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Einstein’s lectures were more difficult for ordinary Japanese people
than for Japanese physicists.
Einstein seemed less infelligent when he was enjoying Japanese
culture.
Ei{}stein knew more about Japanese culture than ordinary Japanese
people did.

Japanese people could not understand Einstein’s theory.

ES Gk KABRG MY G S DE A~ b—DRT, 2
DECH = HRERMIIv— 7L,

not to believe but to understand

not to understand but to believe

not only to believe but also to understand

neither to believe nor to understand

T c) “Sakaki hardly appeared to be the elite doctor he actually was”
DERE L TROBYREL e 4 ~2hb—D8Y, TOETEHEHH
v -7k,
Sakaki was looked up to as an able doctor throughout his life.
Sakaki was believed to be a trained doctor, but it was revealed that
he was not.
Sakaki was a respected doctor, but he did not act like one during
the scandal.
Sakaki made great efforts to make up for his disadvantaged

background.
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T #LERd) “the dishonesty of certain scientists who were eager to exploit

such confidence” DFEBK & L THR LB LE XA~ b —D58, #
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Sakaki and his fellow doctors continued their experiments despite
opposition.

Sakaki and some other doctors paid little attention to the impact of
their research.

»Son_;e_ doctors took advantage of enthusiasm for science.

Sor;xe physicists pretended to the public that they understood

Einstein’s theory.
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'The reactions of ordinary people revealed the necessity to
understand science.

Ordinary people were more concerned about making money than
scientific achievements.

Einstein and Sakaki kept high moral standards as scientists.
Einstein and Sakaki had their reputations damaged by a single

scandal.













