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I Read the text and answer Q1-QO6.

Astronomers spend their careers looking up at the sky, away from Earth, but now some of them say their
field has to struggle with the fact that observing the cosmos is contributing to their home planet’s climate
emergency. A new estimate of the greenhouse gas emissions linked to all ground-based and space-based
telescopes, in the journal Nature Astronomy, says the annual carbon footprint™* of astronomy’s research
infrastructure is equivalent to about 20 million metric tons* of carbon dioxide. “Just to give you some
perspective—20 million metric tons of CO2—this is the annual carbon footprint of countries like Estonia,
Croatia, or Bulgaria,” says Jirgen Knddlseder, an astronomer at IRAP, an astrophysics* laboratory in

France.

B He and IRAP colleagues including Annie Hughes and Luigi Tibaldo got the idea to do this study while
making an estimate of the greenhouse gas emissions from their own institute. “The only missing piece of
our assessment was the footprint of the observational data,” says Knédlseder, whose own research, for
example, has relied on observations made with the Fermi Gamma-ray Space Telescope. “No study had ever
tried to calculate the carbon emissions due to the construction and operation of all the telescopes and space

missions that astronomers use to make observations,” notes Hughes.

That’s just what this research team set ( A ) to do. Data were sometimes hard to come ( B ), but they
did their best to calculate greenhouse gas emissions associated with neatly 50 space-based missions and 40
ground-based telescope facilities. The largest scale emitters were the biggest, most expensive
observatories®, such ( C ) the new James Webb Space Telescope and the Square Kilometer Array,
according ( D ) the report. By dividing up the total annual emissions by the number of astronomers
worldwide, the researchers figure that each astronomer’s share of the profession’s emissions is around 36

metric tons per year.

® Knodlseder points out that this is about the amount of emissions from driving an average car in France
165,000 kilometers. And that’s just from using the telescopes—it doesn’t include things like scientists’
travel to conferences, supercomputing power and office heating. “For our lab, the total is actually about 50
metric tons of equivalent CO» per year an astronomer,” he says. Hughes believes that astronomers need to

set an example when it comes to action to lessen climate change. “If we as scientists do not react to the

reports and warnings from our colleagues,” she says, “then it’s a bit like your father telling you that you

shouldn’t smoke, while he himself is smoking a cigarette. Why would you take his word seriously?”

B The researchers urge space agencies and funders of astronomy research to commit to requiring an
environmental assessment of every observing facility they support, and making them public. What’s more,
they say, until research can be made more sustainable, through measures like renewable energy sources,
one option to reduce emissions is to slow down the pace of building ever larger and more sophisticated new
telescopes. “Some of our colleagues are a bit shocked by this idea,” says Tibaldo. “What we really think is
that these options must be on the table. The emergency we are facing is so big and clearly we are playing a

role in it with our work.”
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The astronomers hope that other scientific fields will be inspired to take a similar global inventory of the
greenhouse gas emissions from their research infrastructure, “As far as I know,” says Knddlseder, “this is
the first time that this kind of study has been done for any research field.” This study is important because
it draws attention to the contribution of astronomy to climate change, says Travis Rector, an astrophysicist
at the University of Alaska Anchorage, who is one of the organizers of the group Astronomers for Planet

Earth. “I think the overall picture is clear that we do have substantial emissions associated not only with

the operations of our facilities, but also the construction,” says Rector. “And this is something we’ve been

aware of for some time. And there are efforts to try to reduce the emissions associated with those.”

Already, some observatories either use solar power or are looking into greener energy options. A
spokesperson for the National Science Foundation, a major funder of astronomy research, told NPR* that
“we have explored and implemented clean energy alternatives, such as installing solar panels at our Gemini

North and South facilities, and we built the possibilities of future solar upgrades into the buildings.”

Even though astronomy is a relatively small profession and may have less of a climate impact than some

other human activities, he says, “that doesn’t give us the right to say, ‘well, this isn’t our problem.” We

recognize that we are—that we need to be part of the solution as well.”

(Adapted from Nell Greenfieldboyce, “Astronomy’s contribution to climate change rivals the emissions
from some countries,” NPR, 21 March 2022)

Vocabulary

carbon footprint JREZNF A APEHE

metrictons A— F b (1 A— RV Er=1000 %1 2757 A)
astrophysics KA

observatories K&

NPR National Public Radio
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Questions

Q1 Which of the four choices (A)-(D) below is the closest in meaning to the underlined words in the

text?

(1) equivalent in paragraph

(A)  Dbeneficial
(B) comparable
(C)  familiar
(D)  unique

(2) due to in paragraph &

(A) hiding from

(B) operating from
(C)  resulting from
(D)  shrinking from

(3) lessen in paragraph @
(A) activate
(B) ease
(C) investigate
(D) study

(4) measures in paragraph 3
(A) criticisms
(B) methods

(C) qualities
(D)  weights

Q2 Fill in the blank spaces in paragraph @ with the following words to cotrectly complete the

sentences. Each word may be used only once.

as /by /out/to
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Q3

Q4

Q5

Qo

In paragraph ®, astronomers are compared to a smoking father. Explain the similarity between

astronomers and the smoking father in 60-90 Japanese characters.

Which of the following statements (A)-(D) best matches the meaning of the underlined text in
paragraph @7

(A)  Alarge amount of carbon emissions are specifically related to the installation of solar panels
at astronomy facilities,

(B) Building larger telescopes not only increases greenhouse gases but also prevents the
operation of clean energy research facilities.

(C) 1t is clear that greenhouse gas emissions are generally connected to the operation and
construction of scientific research fields outside of astronomy research.

(D)  Onthe whole, a large amount of greenhouse gas emissions are connected to the building of

larger telescopes.

Explain in Japanese what that and this refer to in the underlined text in paragraph .

Choose the correct statement from (A)-(C) below according to the content of the text.

(A) Astronomy researchers in the past made a significant contribution to the reduction of CO..

(B) The idea of postponing construction of new telescopes is surprising to a number of
astronomy researchers.

(C) The National Science Foundation has refused to consider future solar upgrades at their

observatories.
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Il Read the text and answer Q1-06.

In September 2021, product marketing manager Blaine Bassett moved from San Francisco to scenic
Lake Tahoe, 300 km away on the California-Nevada border. He wanted “to take advantage of what was
predicted to be a once-in-a-lifetime winter*,” he says. “Tahoe was expecting record snowfall this year; in
fact, the mountain got more than 5 meters of snow in December. I wanted to be here to take advantage of a

ton of days to snowboard and snowshoe, a new hobby I picked up this winter.”

B At the time, his San Francisco-based employer, travel and expense-management company TripActions,
was still operating remotely; he figured it was only a matter of time before things returned to pre-pandemic*
norms, so he considered the move temporary. Seven months later, however, Bassett is still living in Lake
Tahoe, even as his company has started calling staff back to the office, a four-hour drive away. That means
for Bassett, a once-daily commute is being replaced with a less frequent—but much longer—one. It’s called

a ‘super commute’: defined as a commute that takes 90 minutes or longer one-way.

“As you can imagine, it takes a bit of planning,” says Bassett, who travels two or three times a month by
car from his home to his company’s headquarters. He can’t go into the office at a moment’s notice anymore,
and has to “check traffic times well in advance, leave at dawn and try to pack as many in-person meetings
into the day as possible. I frequently spend the night with friends or at a hotel so I can get two days in the

office out of the commute.” But the long-distance travel and increased costs are worth it, since he’s able to

keep living in Lake Tahoe, working remotely the rest of the month. “When I need a break or I have a person-

to-person conversation,” he says, I take calls while walking in the forest, or down at the lake.”

® Super-commuters aren’t a new phenomenon. In vast countries like the US, for example, some workers,
mainly senior executives, have been commuting long distances for years. But the pandemic has increased
this phenomenon, as more people shift to an employment model that combines remote work and occasional

visits to the office. Could this new form of commuting be the future, as workers embrace hybrid, and build

lives further away from urban centers?

8 Historically, the workers doing these kinds of long-distance commutes have had certain things in
common; they were often very senior or wealthy knowledge workers in areas like tech, who were allowed
to live far away and come in infrequently, sometimes even by commuter flight services. But now, super-
commuting is evolving into something a bit different. Remote work has become far more normalized, even
in areas where it was rare pre-pandemic. [t’s common across more levels of the workforce; employees well
below the executive level now expect to work more flexibly. Many companies are responding by allowing

a far wider range of employees to request working conditions that suit their personal circumstances.
For some people, that means living far from the office, potentially somewhere cheaper, and working a

hybrid schedule, combining home working days with visits to the office—whether weekly, monthly or

quarterly—via a significantly longer commute. Data suggests many workers think this is a reasonable
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compromise; 4.9 million Americans have moved since 2020 because [ do / enabled / remote work / so /

them / to ], while more Australians moved out of major cities in 2021 than at any point in the last two

decades.

Robert Pozen, senior lecturer at the Massachusetts Institute of Technology’s Sloan School of
Management, says the evolution of the hybrid workplace means that new-style super-commuting is here to
stay. “The super-commuters are mainly knowledge professionals who don’t have to be physically present
every day—that’s about half the workers in the US,” he points out. Bill Fulton, director of the Kinder
Institute for Urban Research at Rice University in Texas, says it’s likely that super-commuters who
commute between states work at higher-level jobs—not at the very top, but higher up. But Pozen believes
that more people will be able to super-commute as hybrid gets more established. “The group of super-
commuters has expanded as companies have allowed middle-class knowledge workers to come into the

office two days a week, or one week a month,” he says.

Fulton points out it’s not all smooth sailing, “Companies want their workers, especially the supervisors,
in the office on a regular basis—maybe not five days a week, but more than once a month. So, there’s a lot

of tension right now between those who want to commute long distances very occasionally and emplovers

who want them close.” Bassett acknowledges his new work model comes with challenges, too. “There are

definitely disadvantages to living far away from the office. I’'m hardly ever at the office for after-work
drinks, there is no longer ‘water cooler talk*,”” he says. “Meetings are now much more intentional, building
team culture is a bit harder than it used to be, and it’s tiring being in the car so much.” Yet none of this is

enough to discourage him. “Super-commuting is something that I’d like to keep doing,” says Bassett.

(Adapted from Bryan Lufkin, “The workers taking on new ‘super commutes,”” BBC, 15 April 2022)

Vocabulary

once-in-a-lifetime winter — 42— 3 5 723D %
pre-pandemic FiTd =t &) 7 b A EYSE O H R ERIT LART O
water cooler talk RERH DHERR
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Questions

Q1 Which of the following statements (A)-(D) best describes super-commuters in the text?

(A)  You need to commute at least an hour and a half away and work remotely.
(B)  You need to commute at least four hours away every day.
(C)  You need to commute more than two hours away and stay overnight in the office.

(D)  You need to work part-time and use your time in the office efficiently.

Q2 Which of the following statements (A)-(D) best describes the reason for the underlined text in
paragraph @?

(A)  Bassett can have a person-to-person meeting very easily at Lake Tahoe,
(B)  Bassett can spend most of the month at Lake Tahoe.
(C)  Bassett can take calls when he is in the forest.

(D)  Bassett enjoys the four-hour drive from Lake Tahoe to his company.
Q3 Which of the following statements (A)-(D) best describes the meaning of the underlined text in
paragraph @7
(A)  Workers enjoy a combination of work in the office and from home.,
(B)  Workers promote flexible hours in the office.
(C)  Workers take the opportunity to interact with others,
(D)  Workers use an increasing number of hybrid cars.

Q4 Put the following underlined words in the correct order to match the context of paragraph B,

because [ do / enabled / remote work / so / them / to ],

Qs Translate the underlined text in paragraph @ into Japanese.

Qo6 Do you think the trend of super-commuting will continue to increase? Why or why not? Explain
in 40-50 English words.
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