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Imade[ 1 ]to the classroom two minutes before the start of the class.

(1) forward 2) it (3) there (4)up

She has a talent for predicting trends, [ 2 ] her success in business.

(1) hence (2) so (3) then (4) therefore

Standard tickets are [ 3 ] to get a week before this concert.

(1) impossible (2) likely (3) potential (4) questionable

A: “Thank you for reminding me about the meeting.”

B: “[ 4 ]~

(1) Nothing (2) Probably (3) Sure (4) Usually

The company decidedto[ 5 ] the research team $3,000,000.

(1) donate (2) invest (3) offer (4) supply

The orbit of the asteroid is entirely [ 6 ] that of the Earth.

(1) inner (2) innermost (3) inside (4) interior
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You will [ 7 1] [ 8 ] next year if you win

another ten races by the end of this year.

(1) $800,000 2)a (3) awarded (4) be
(5) of (6) only (7) special prize
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[ 9 ] [ 10 ] noticed the subtle change in her

facial expression.

(1) careful (2) degree (3) have (4) people
(5) some (6) to (7) would
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He wished [ 11 ] [ 12 ] ___
(1)a (2) daughter (3) doctor (4) his
(5) make (6) of (7) to
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I was looking [ 13 ] [ 14 1.
(1) at (2) drive (3) him (4) how

(5) practicing (6) safer (7) to
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Tardigrades, also known as water bears, are probably the toughest creatures on Earth. The
microscopic organisms can survive for decades completely frozen with no moisture and can survive high
heat and pressure that would basically make any other living thing explode. And now, reports Daniel
Oberhaus at Wired, it’s possible that a colony of them are living on the moon.

The story of the tiny lunar bears began last April, when Israel Aerospace Industries’ Beresheet probe
and lunar lander—the first object sent to the moon by a private company—crashed into the moon’s Sea
of Serenity, a lunar plain created by an ancient volcanic eruption. Aboard the lander was a DVD-sized
package, called a lunar library, that belonged to the Arch Mission Foundation, a nonprofit focused on
creating “a backup of planet Earth.” While the lander was destroyed, Wired’s Oberhaus reports a package
aboard the craft is believed to have survived. Within it were thousands of little tardigrades stuck to the
payload via special tape.

After consulting with technical advisors and viewing imagery of the crash site taken by NASA’s
Lunar Reconnaissance Orbiter, it appears the object was probably ejected from Beresheet and is sitting on
its own, away from the crash site. American entrepreneur Nova Spivack, founder of Arch Mission, says
the heat of the crash was not enough to melt the nickel disks of the library, which are encased in several
layers to block cosmic radiation. “Ironically, our payload may be the only surviving thing from that
mission,” Spivack tells Oberhaus.

That payload contains much more than water bears. The purpose of the Arch Mission Foundation
is to send repositories of human knowledge into strategic locations in space. If humans survive into the
future, they can serve as time capsules of days gone by. If humans don’t survive, they will stand as
monuments to our species and will give any intelligent life that finds them access to our history, science
and literature.

Surprisingly, a large amount of the human experience is crammed into the little library. The gadget
is made up of 25 nickel disks. The first four include analog, nano-scale etchings of 60,000 pages worth of
information readable using various microscopes. Those documents reveal how to access the digital
information on the other 21 disks. Digitally embedded on those disks is all of the English Wikipedia,
thousands of classic books, a linguistic key to 5,000 languages, and an Israeli time capsule that includes
descriptions of its culture and history among other things.

Oberhaus reports that human DNA samples are also included in the library, sandwiched in layers of
epoxy resin between the 40 micron nickel disks with hair and blood from 24 humans embedded as well.
There are also bits of holy sites, including a sample from the Bodhi tree in India, in those layers. For good
measure, tardigrades were stuck to tape that was attached to the library.

The question now is, are those tardigrades able to survive on the lunar surface? It’s definitely
possible. Brian Resnick at Vox reports that on Earth, tardigrades are able to enter a special state called
cryptobiosis, which makes them almost indestructible. In this state they pull in their legs and expel almost

all the moisture from their bodies. When they enter this type of hibernation they’re called tuns, and they
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were in that state when sent to the moon.

But there’s more going on than just pulling in their legs. For starters, their metabolism decreases by
99.9 percent. Then they produce glycerol, which is essentially antifreeze, and also secrete a simple sugar
that turns into the equivalent of a suit of armor. It’s enough to survive in space, at least for a little while.
In 2007, a European Space Agency satellite exposed tardigrades to cosmic radiation in open space for ten
days. When they were returned to Earth and rehydrated, some of the microscopic water bears woke up.

Even if the Beresheet crash was more (& ) than believed, tardigrade expert Lukasz Kaczmarek
at the Adam Mickiewicz University in Poznan, Poland tells lan Sample at 7he Guardian the animals likely
survived. “Tardigrades can survive pressures that are comparable to those created when asteroids strike
Earth, so a small crash like this is nothing to them,” he says.

But that does not mean future astronauts will find colonies of the little guys spreading across the
moon. As tuns, the animals may live on for years. But they would quickly die if they came out of that
special hibernation state. “They cannot colonize the moon because there is no atmosphere and no liquid
water,” Kaczmarek says. “But it could be possible to bring them back to Earth and then add the water.
They should (v ).”

Resnick reports that if astronauts ever investigate the Beresheet crash site and find the bear-filled
library, it could help researchers answer some questions about life itself. In particular, if the little
tardigrades can survive for extended periods on the moon, it might mean life can propagate throughout

the universe, spreading via hardy microbes hitching a ride on comets and asteroids.

https://www.smithsonianmag.com/smart-news/crashed-spacecraft-might-have-put-water-bears-moon-180972840/ (Lt & ¥ )

From A Crashed Spacecraft Might Have Put Earth's Most Indestructible Organisms on the Moon by Jason Daley, August 7, 2019,
smithsonianmag.com. Copyright 2019 Smithsonian Institution Reprinted with permission from Smithsonian Enterprises.
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(1) A lunar library and tardigrades do not appear to have been destroyed in the crash.
(2) A volcanic eruption on the moon caused Beresheet to crash but saved the payload.
(3) Technical advisors believe that no package aboard Beresheet survived the crash.

(4) The lunar library’s contents appear to have helped the payload to survive the crash.
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(1) catastrophic (2) frequent (3) spontaneous  (4) unexpected
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(1) die (2) explode (3) revive (4) shrink
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(1) Their bodily processes needed to stay alive almost completely stop.
(2) They absorb as much moisture as possible into their bodies.
(3) They become almost completely unable to be destroyed.

(4) They use glycerol and a simple sugar to protect themselves.
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(1) Tardigrades are able to make any other living thing explode.
(2) Tardigrades are able to survive for a short amount of time in space and possibly longer.
(3) Tardigrades’ bodies function similarly to humans and other mammals.

(4) Tardigrades can survive on the moon after coming out of hibernation.
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(1) Scientists have finally been able to recover tardigrades from the Beresheet crash site on the

moon.

(2) The Arch Mission Foundation sent a probe to the moon to find out if there are living things
there.

(3) The lunar lander mission accidentally revealed that life forms like hardy microbes had
propagated on the moon.

(4) The lunar library includes not only analog and digital data and biological materials but also

samples of sacred objects.



(2020 —#&EFE 10-21)

ZD%OHE 4 EFE S BIXEEE HARS HARICARE L S,

Pg



(2020 —#& = 11-21)

AR HEIEOH LWMERIEICOWTORDIEL A Fid, BORIWVIZE 2 e S,

Z ORBESE. FIEHEE OFFRI MG DI RRICHEH# L £



kouhou-8
長方形


(2020 —f&EFE 12-21)

(RTE 2B D)

Z DORJEE, FIFHER OFF IS oI RITHH L £

jas

cliché: I-F v 4]

condense: #ERET D

drug-delivery system: ##pi%

emulsion: FLYEE
precipitate: %E4E 9%
phase-change: tH#L

http:/news.mit.edu/2017/new-way-mix-oil-and-water-1108 (22254 0 )

pharmaceutical: %38 surfactant: St MR
droplet: /)N

VAT L coalesce: BT 5
sonicating: 8 E LB reservoir: X%
dispersion: 43 #X cloak: ~% %5

scalable: KHHEALDS AIEEZR
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In addition, Guha says, “we envision that you could use multiple liquids and make much
more complex emulsions.” And besides being used in food and drugs, the method could have other
applications, such as in the oil and gas industry, where fluids such as the drilling “muds” sent down

wells are also emulsions, Varanasi says.

envision: H.JATe emulsion: LK



(2020 —F#&[EH 14-21)

S ROEL AT, FTHE (1) ~ 3) D HARBEONAEZEEIC LR E W,

The convenience store industry, which has grown through its traditional business model of operating
24 hours a day, seven days a week and selling goods at fixed prices, has reached a crossroads.

Under contracts, franchise stores are required to open 24 hours a day and the more these shops earn,
the more profits convenience store companies gain. However, (1) D L 5 22 N JE X 5@ AR
MESNTEHY, HEAFTLZLNFTEFTHREICRS>TETND

In a recent survey conducted by the Ministry of Economy, Trade and Industry on managers of

convenience stores, approximately 60% of them admitted that they face labor shortages and about 40%
said they are not satisfied with their franchise contracts.

Nonetheless, major convenience store companies are slow to reform their operations apparently
because they do not want to change their existing business model that has supported the firms’ high profits.
If a growing number of stores discontinue their round-the-clock operations, the headquarters will gain less
income and be forced to review their efficient distribution networks through which they deliver goods to
stores from late at night to the predawn hours to prepare to serve a large number of customers in the
morning.

Major convenience store firms claim that customers want their stores to operate 24 hours a day.
However, consumer awareness has changed as a result of the government’s policy of reforming the way
people work. (2) I FEIZ L L HERHA Tld, HIZEF OFELL A2 o B = 0 E ] 2 5
FTHZEITHERLTVD,

Convenience stores that accept utility fee payments, handle parcel deliveries and provide ATM
services now make up infrastructure for people’s lives. Q) b L7 7V F ¥ A XKD N TEHXT D
o e=nfEk TE Al g, bR E MRt T DRIEEOREEZ TS Z LiFTE RS
72> CL F 9, The whole industry has come under pressure to swiftly change its business model so that
it fits with the times.

https://mainichi.jp/english/articles/20190527/p2a/00m/0na/006000¢ (2425 &> ¥ )





