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The term supernova® was coined in the 1930s by an astrophysicist™ named
Zwicky. Zwicky was capable of insights of the most startling brilliance. In the
early 1930s he turned his attention to a questi(gzl that had long troubled
astronomers: the appearance in the sky of occasional unexplained peints of
light, new stars. Improbably, he wondered if the neutron*— the subatomic
particle that had ;’Qst been discovered in England by James ChadwicK, and was
thus both novel and rather fashionable — might be at the heart of things. Tt
occurred to him that if a star collapsed to the sort of densities found in the
core of atoms, the result would be an unimaginably compacted core. Atoms
would literally be crushed together, their electrons forced into the ﬁucleus*,
formi(z)g neutrons. You would have a neutron star. Imagine a million really
weighty cannonballs® squeezed down to the size of a marble™ and -—(;)y_x_g{l_&

you're still not even close. The core of a neutron star is so dense that a single

spoonful of matter from it would weigh more than 500 billion kilograms. A
spoonfull But there was more. Zwicky realized that after the collapse of such
a star there \f())u}d be a huge amount of energy left over — encugh to make the
higgest bang in the universe. He called these resultant explosions supernovae.
They would be — they are — the biggest evenis in creation.

On 15 January 1934 the journal Physical Review published a very concise
abstract of a presentation that had been conducted by Zwicky and his closest
collaborator Walter Baade the previous month at Stanford University. Despite
its extreme brevity — one paragraph of twenty-four lines--the abstract
contained an enormous amount of new science: it provided the first reference
to supernovae and to neutron stars; convincingly explained their method of
formation; correctly calculated the S((:;:le of their explosiveness; and, as a kind
‘of concluding bonus, connecied supernova explosions to the production of a
mysterious new phenomenon called cosmic rays, which had recently been
found by other astrophysicists swarming through the universe. These ideas
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were revolutionary, to say the least. The existence of neutron stars wouldn’t

(1} .
be confirmed for thirty-four vears. The cosmic rays notion, though considered

believable, hasn't been verified vet. Altogether, the abstract was, in the words

of Kip S. Thorne, one of the world’s leading astrophysicists today, “one of the

most prescient® documents in the history of physics and astronomy.”
Interestingly, Zwicky had almost (1 why 2 no 3 any of- 4 of

]
5 this 6 understanding) would happen. According to Thorne, “he did not

understand the laws of physics well enough to be able to substantiate his
ideas.” Zwicky's talent was for big ideas. Others — Baade mostly — were left
to do the mathematical sweeping up.

Zwicky was also the first to recognize that there wasn't nearly enough
visible mass in the universe to hold galaxies together, and that there must be
some other gravitational influence — what we fiow call dark matter. One thing
he failed to see was that if a neutron star shrank enough it would become so
dense that even light couldn’t escape its immense gravitational pull. You would
have a black hole. )

When, five years later, the great Robert Oppenheimer turned his attention
to neutron stars in a landmark paper, he made not a single reference to any of
Zwicky's work, evei':: )though Zwicky had been working for years on the same

problem in an office just down the corridor. Zwicky's deductions™ concerning

dark matter wouldn't attract serious attention for nearly four decades.

(Notes)
supernova (B #7 suermovae) © BT
astrophysicist | KA 2E
neutron . ST
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I TEHRDORFEL TRDENRBOE FEORNS 1 DFEITRAT, F0O
ERERERY - —MIv-ILE L,
1 a marble is no closer to the true image of a neutron star than a
cannonhall
2 the actual size of a neutron star is much more compact
3 the core of a néutron star is much more compressed

4 a neutron star is far more remote from us

(2) FTHREQORNELZLTHELBBLULBOETRHEOHNS 1 DEEAT, ¥0
BHERERY— 00— Mov—s LS,
1 there was a more surprising neutron star with a heavier core
2 there was a more problematic side to Zwicky's discovery
3 there was another way to explain the collapse of a star

4 there was another implication in Zwicky's theory

(3) THEREREIOD( JADEEEIIIBAEZEROBED L3I~ RZ, £OF
HEE2 EMSIBCEERT - — M-I LRE 0,

4 THREF~FHOBFOELPICBITIHZEKRIIEDTNDOE FEOPN6E
NEN 1 DI DEAT, TOERERERT -V —-Mov—rLadn,
(7} startling
1 characteristic 2 peculiar 3 remarkable 4 unusual

M) Improbably

1 Naturally 2 Surprisingly . 3 Undoubtedly 4  Unwillingly
(9} literally

1 actually 2 eventually

3 gradually 4  wonderfully
T hrevity

1 clarity 2 conciseness 3 ease 4 length

& convincingly

1 orderly 2 persuasively 3 sincerely 4 vaguely
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)  revolutionary

1 alternative 2 developing 3 innovalive 4 shifting

# landmark

1 dull 2 monumental

3 undistinguished 4 unique

6 BHEEOHEBR TE IS TEOFME 1930 £LOMHDIT Zwicky 21HER
Lizlicsi~x, FZOESEF~0OBEIIBERT -~ MIT—-J LRI
T,

()= ()= ()
1 Enormous energy is ready to be let loose.
2 A star starts to collapse into a dense core.

3 The explosions called supernovae occur.

® FROSELTDWTALONEL BT 55 OIRREE, —RLAEVHO
REBEINTNBERY -7 — bR =0 LasEl,
"1 Together with Baade, Zwicky did a presentation about his ideas in 1933.
2 Zwicky’s attention to neutron stars led him to discover cosmic rays.
3 The existence of neutron stars has not been confirmed vet.
4 Zwicky left mathematical calculations to his collaborators and could
concentrate on larger subjects. &

5 Zwicky belieﬁed in the existence of what would later be called dark

matter,

6 Zwicky knew what a black hole was, though he used a different name

for it.

7 When Oppenheimer dealt with neutron stars in his paper, he didn’t pay
any attention to Zwicky’s work .
8 In the 1930s Zwiéky’s contributions to science were not fuily

appreciated.
— 4 — OM3T(040~-624)
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(& This river is just a sad ( ) of what it used to be, now polluted with
no sign of fish.

1 prospect 2 reminder . 3 reproduction 4 warning

(b} Our longtime political opponent’s sudden willingness to ( ) came
as a surprise.

T compromise 2 criticize 3 disagree 4 ignore

(€} 1t’s ecritically important for the government to ( } the fundamentat
security issues that our country is facing.

1 address 2 bypass 3 disregard 4 overlook

{d) The Prime Minister ( } more credit for initiating the successful
educational reforms.

1 deserves 2 owes 3 subimits 4  suits

(€) T'm short of cash at the moment. I need to go to a bank and ( )

SOme money.

1 deposit 2 dump 3 raise 4 withdraw
(f} What you have just said is ( ). You're such a nice person.

1 alarming 2 Dboring 3 confusing 4 touching
(8 Although he has a ( ) for being quite intelligent, he sometimes

makes a remark altogether lacking in common sense.
1 reputation 2 response 3 reward 4 skill
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Interviewer:

Director:

Interviewer:

Director:

Interviewer:

Director:

i)

You've done so much in animation. What are the challenges
for you nowadays? Were the spectacular scenes with the
waves the biggest challenge on your latest work?
The greatest challenge =We have right now is that my
(1 with 2 aged 3 me 4 staff 5 has
6 along), and so we need to get some fresh blood into our
studio. But of course | don't want to fire my old staff, so I
want them to stay on, and we are trying to figure out ways
where they can continue to work, as well as bring on new
staff. So the waves you asked about weren't as { 1 as

(1)
.2 difficult 3 they 4 thought 5 I 6  would)

be.

I have heard you are extremely famous in Japan. So I'm

curious, being in America, I believe you're probably a little bit
more anonymous. What have vou been able to enjoy with

your aponymity here in America?

This is a hard-scheduied. week, and_ I'm so {1 able
2 been 3 enjoy 4 haven't 5 1 ? 6 tired
7 to) much. [aughs] 1 was surprised that San Francisco

was so chilly!

If you have a little extra time, (1 doing 2 enjoy
3 the kind of 4 would bem 5 what & you'd
7 things)?

I have to rush back to continue doing the mange drawings
that I'm doing as sort of a hobby of mine,
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Salesperson:

Female customer:

Salesperson:

Female customer:

Salesperson:

Female customer:

Salesperson:

Female customer:

Salesperson:

Female customer:

Salesperson:

KRORFELDBREFICANDOICEBELLBOEFROFNL 1 DT OEA
T, TOESERERAR - - MIT—I LT,
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Hi, can 1 help you?
Hi, U've had poor circulation and I wanted a supplement
that would help me.

QOkay. There are different supplements that are great
for circulation. And we actually have a product that has
about ten different products in it. So ( (7} ) buying
ten different bottles, I'd just recommend that.
Okay. And is that taken in a pill form?

Yes. ) on the bottle.

you probahly know that exercise is alse great for

I'd recommend you ( ) And

circulation.

Okay. And with the pill, would it just be something I'd
have to take once a day, or would it require more?

It's twice a day.

Okay. And then, would that have anything that would be
good for my skin in it?

Well, it’s a great supplement for your skin. It’s putting
back something that was ( & ) and it’sijust like a
piece of a puzzle . So I'd say if vou took this and had a
lot of water and made sure you got enough oils in vour
diet, then youre { @ ).

Would I have to talk to my doctor before I started taking
any of these?

I always recommend you ( &) . Ithink a good doctor
If he looked it up, he could

)

would have an open mind,
see that’s a natural ingredient that used to be (
in food that no longer is. So I always recomumend talking
with your doctor.
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together with

instead of

accept the terms

follow the directions

excessive

painful

on the active list

on the right road

bring it up

take it away

abundant

poisonous

regardless of

apart from

complete the forms

prepare the ingredients

missing

urnecessary

on the other side

on the cutting edge

cut it out

make it up

scarce

thin
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