Global English News
The Return to the Moon: Artemis and Beyond

More than five decades after the last crewed lunar landing, NASA's Artemis program seeks not merely
to reprise Apollo's fleeting visits but to establish a durable human foothold on the Moon. Where Apollo's
astronauts spent at most three days on the surface, Artemis envisions recurring expeditions, a permanent
orbital outpost, and eventually a habitat capable of sustaining crews for weeks. The program's architects
frame this ambition as preparatory: mastering the physiological demands of prolonged lunar residence
before committing to the riskier trek to Mars. Named for Apollo's twin sister in Greek mythology, Artemis
also marks a symbolic departure from its predecessor by pledging to land the first woman and the first
person of color on the surface. Congress has authorized tens of billions of dollars for the effort, spanning
a heavy-lift rocket, a redesigned capsule, and commercial landers, reflecting a conviction that a lasting
presence will yield dividends exceeding those of a single flag-planting mission.

The program's opening act, Artemis |, launched in November 2022 as an uncrewed shakedown flight
for the Space Launch System rocket and the Orion capsule. Over twenty-five days, Orion looped around
the Moon in a distant retrograde orbit, traveling farther from Earth than any human-rated spacecraft had
ever ventured, before splashing down in the Pacific beneath four enormous parachutes. Engineers
scrutinized every subsystem for anomalies, particularly the heat shield, which must withstand
temperatures nearly half as hot as the Sun's surface during reentry. Sensors packed throughout the
capsule gathered data on vibration and acoustic stress, while a mannequin nicknamed Campos, seated
in the commander's chair, wore a suit bristling with instrumentation to simulate the strain a body would
endure. Although the mission unfolded largely without incident, post-flight inspection revealed
unexpected charring on the heat shield's coating, a discovery that would soon cast a long shadow over
the next launch.

Artemis I, slated to carry four astronauts on a ten-day journey around the Moon without landing, was
originally scheduled for late 2024 but has since slipped amid the heat shield investigation. Engineers
eventually traced the charring to trapped gases that built up inside the capsule's ablative layers and
escaped explosively rather than seeping out gradually as intended. Rather than substituting a new
material, the agency opted to adjust Orion's reentry trajectory, favoring a shallower descent that
reduces peak heating even as it modestly lengthens atmospheric friction. The crew assigned to this flight
includes NASA's Christina Koch, Victor Glover, and Reid Wiseman alongside Canadian astronaut Jeremy
Hansen, marking the first time a non-American has been slated to journey beyond low Earth orbit. Their
mission will rehearse the navigation systems essential for a landing attempt, serving as a dress rehearsal
in which nothing touches the surface but everything else must perform as it would if it did.

Artemis lll, the program's centerpiece, aims to deliver astronauts to the Moon's south polar region, an
area never visited by Apollo and chosen precisely because its permanently shadowed craters are
believed to harbor substantial deposits of water ice. Reaching the surface requires a wholly different
vehicle than Orion: a modified version of SpaceX's Starship, contracted as the Human Landing System,
must first be refueled in orbit through a series of propellant transfers before departing for the Moon, a
logistical sequence more intricate than anything Apollo attempted. Once there, two crew members will
descend with roughly a week's worth of supplies while a third orbits in Orion. Extracting and purifying
lunar ice into water, oxygen, and rocket propellant would transform the Moon from a destination visited
briefly into a refueling waypoint, sharply lowering the cost of every subsequent voyage by eliminating
the need to haul every drop of fuel from Earth's gravity well.
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Artemis is deliberately not a solitary American undertaking. More than 40 nations have signed the
Artemis Accords, a set of non-binding principles governing peaceful lunar exploration, transparency in
operations, and the responsible extraction of space resources, largely modeled on existing space law but
tailored to anticipate disputes over mining rights. Japan, Canada, and the European Space Agency are
contributing hardware directly to the campaign, including modules for Gateway, a small station that will
orbit the Moon in a highly elliptical path and serve as a waypoint between Earth and the surface rather
than a permanent habitat. Critics note the Accords lack enforcement mechanisms, and several
spacefaring nations, notably China and Russia, have declined to sign, instead pursuing a rival lunar
station. This bifurcation echoes Cold War-era competition even as officials on both sides insist their
programs are scientific rather than adversarial, a claim harder to sustain as landing sites cluster around
the same resource-rich terrain.

Beyond geopolitics, the scientific case for an enduring lunar presence rests on the Moon's unique value
as a natural laboratory. Its lack of atmosphere and seismic quiet make it an ideal site for telescopes
shielded from Earth's radio interference, while its ancient, unweathered surface preserves a geological
record of the solar system's early bombardment that Earth's tectonic activity long ago erased.
Engineers view the Moon as a proving ground for in-situ resource utilization, the practice of manufacturing
fuel and life-support consumables from local raw materials rather than transporting them from Earth.
Mastering this technique on a three-day journey carries lower stakes than attempting it for the first time
on a mission to Mars, where a resupply flight would take months rather than days. NASA officials describe
the Moon as a proving ground rather than a final destination, insisting that every lesson about radiation
shielding and dust mitigation reduces the risk profile of eventual Martian expeditions.

Artemis has not escaped criticism, much of it centered on cost and schedule. NASA's Office of Inspector
General has estimated that each Space Launch System rocket costs more than two billion dollars to
produce, a figure that watchdog agencies have called financially unsustainable for a program intended
to fly annually. Development of the Human Landing System has likewise fallen behind its original timeline,
prompting NASA to solicit a second competing lander to hedge against delays from any single
contractor. Meanwhile, China has accelerated its own crewed lunar ambitions, targeting a landing before
the decade's end using a markedly different architecture that dispenses with orbital refueling in favor
of a smaller, direct-ascent spacecraft. Some analysts argue this rivalry, however uncomfortable, has
proven strategically useful, injecting urgency into a program accustomed to slipping deadlines. Others
counter that racing to plant a flag risks repeating Apollo's flaw: achievement followed by years of retreat
once political attention drifted elsewhere.

Beyond the Headlines

Tucked into Orion's passenger seats during the uncrewed Artemis | mission were two identical
mannequin torsos, sculpted from tissue-equivalent plastic engineered to mimic the density of human
bone, organs, and soft tissue. Named Helga and Zohar by the German and Israeli agencies that built
them, the torsos each contained more than five thousand passive sensors, plus active radiation detectors,
embedded at sites corresponding to vulnerable organs. Zohar wore a specially designed radiation-
shielding vest; Helga did not, allowing scientists to compare exposure between the two. Because women
face a statistically higher lifetime risk of radiation-induced cancer than men, largely owing to breast
tissue sensitivity, researchers had an incentive to determine whether a lightweight, wearable shield could
reduce that risk during a lunar mission. Preliminary results suggested the vest lowered exposure to the
more vulnerable organs by roughly twenty percent, a modest, encouraging figure for mission planners
weighing the tradeoffs of every gram carried aboard a spacecraft.
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Vocabulary

Paragraph 1

reprise (v.)

(v.) To repeat or take up again, especially a role or past achievement. “The
director asked the actor to reprise his award-winning role.”

fleeting (adj.)

(adj.) Lasting for only a very short time. “She caught a fleeting glimpse of the
deer before it vanished.”

outpost (n.)

(n.) A small, remote settlement or base established far from the main center
of activity. “The scientists lived at a research outpost near the South Pole.”

physiological (adj.)

(adj.) Relating to the normal functions of living organisms and their body parts.
“Long space missions cause physiological changes such as bone density
loss.”

prolonged (adj.)

(adj.) Continuing for a long time. “Doctors warned that prolonged sitting is
bad for circulation.”

predecessor (n.)

(n.) A person or thing that existed before another, especially in a role or
position. “The new smartphone is faster than its predecessor.”

dividends (n.)

(n.) Benefits or rewards received as a result of an earlier action or investment.
“Years of hard work finally paid dividends when she got the promotion.”

Paragraph 2

shakedown (n.)

(n.) A test run of a new vehicle or system to identify problems before full use.
“The airline scheduled a shakedown flight before carrying passengers.”

retrograde (adj.)

(adj.) Moving in a direction opposite to the usual one, especially in orbit. “The
satellite was placed into a retrograde orbit around the planet.”

scrutinized (v.)

(v.) Examined closely and carefully. “Auditors scrutinized every transaction
in the company’s accounts.”

anomalies (n.)

(n.) Things that deviate from what is normal or expected. “The technician
found several anomalies in the sensor readings.”

bristling (v.)

(v.) Covered with or full of something, especially in a way that suggests density
or tension. “The report was bristling with statistics and footnotes.”

instrumentation (n.)

(n.) The set of instruments or measuring devices used in a system. “The
cockpit’s instrumentation displayed altitude, speed, and fuel levels.”

charring (n.)

(n.) The process of burning something so that its surface turns black.
“Firefighters noted heavy charring on the building’s wooden beams.”

Paragraph 3

slated (adj.)

(adj.) Scheduled or planned to happen. “The merger is slated to close by the
end of the year.”

slipped (v.)

(v.) Moved later than originally planned; delayed. “The project deadline
slipped by several weeks due to funding issues.”

ablative (adj.)

(adj.) Designed to wear away gradually in order to protect an underlying
surface from heat. “The spacecraft relies on an ablative coating to survive
reentry.”




seeping (v.)

(v.) Flowing or leaking slowly through small openings. “Water was seeping
through a crack in the basement wall.”

trajectory (n.)

(n.) The curved path followed by an object moving through space. “Engineers
adjusted the rocket’s trajectory shortly after launch.”

shallower (adj.)

(adj.) Having less depth; not as steep or deep. “The pilot chose a shallower
approach to reduce stress on the aircraft.”

rehearse (v.)

(v.) To practice something in preparation for a later performance or event.
“The crew will rehearse the emergency procedures before the actual flight.”

Paragraph 4

centerpiece (n.)

(n.) The most important or central feature of something. “The new stadium
became the centerpiece of the city’s redevelopment plan.”

harbor (v.)

(v.) To contain or hold something, often secretly or over time. “Scientists
believe the moon’s craters harbor traces of ancient ice.”

propellant (n.)

(n.) A substance used to provide thrust for a rocket or vehicle. “The rocket
carries enough propellant for a six-month journey.”

intricate (adj.)

(adj.) Very complicated or detailed. “Assembling the engine required following
an intricate set of instructions.”

purifying (v.)

(v.) Removing impurities from something to make it clean or pure. “The plant
specializes in purifying water for drinking.”

waypoint (n.)

(n.) A stopping point or marker along a route between an origin and a
destination. “Pilots use GPS coordinates to navigate to the next waypoint.”

gravity well (n.
phrase)

(n. phrase) The region of space where a massive object’s gravitational pull
dominates, making it costly to escape. “Rockets burn most of their fuel
climbing out of Earth’s gravity well.”

Paragraph 5

solitary (adj.)

(adj.) Done or existing alone, without others. “He preferred a solitary walk
along the beach each morning.”

non-binding (adj.)

(adj.) Not legally or formally enforceable. “The two countries signed a non-
binding agreement on trade cooperation.”

tailored (v.)

(v.) Adjusted or designed to suit a particular purpose or need. “The training
program was tailored to each employee’s skill level.”

elliptical (adj.)

(adj.) Shaped like an oval or ellipse, as in a type of orbit. “The comet follows
a long, elliptical orbit around the sun.”

spacefaring (adj.)

(adj.) Engaged in or capable of space travel. “Only a handful of spacefaring
nations can currently launch astronauts.”

bifurcation (n.)

(n.) A division into two separate branches or parts. “The bifurcation of the
road forced drivers to choose a new route.”

adversarial (adj.)

(adj.) Involving conflict or opposition between two sides. “The negotiations
remained adversarial throughout the talks.”




Paragraph 6

enduring (adj.)

(adj.) Lasting over a long period of time. “Their friendship proved enduring
despite the distance between them.”

seismic (adj.)

(adj.) Relating to earthquakes or vibrations in the ground. “The region
installed new sensors to monitor seismic activity.”

unweathered (adj.)

(adj.) Not worn down or altered by exposure to wind, rain, or time. “The
unweathered rock face revealed layers untouched for millions of years.”

bombardment (n.)

(n.) A continuous attack or heavy strike by objects, such as meteors or shells.
“Early Earth endured a heavy bombardment of asteroids and comets.”

tectonic (adj.)

(adj.) Relating to the structure and movement of a planet’s crust. “Scientists
monitor tectonic shifts along the fault line to predict earthquakes.”

consumables (n.)

(n.) Items that are used up and need to be replaced regularly. “The station
stocks enough consumables to last the crew six months.”

mitigation (n.)

(n.) Action taken to reduce the severity or impact of something. “The city
invested in flood mitigation to protect low-lying neighborhoods.”

Paragraph 7

watchdog (n.)

(n.) A person or organization that monitors the actions of others, especially
institutions.  “A federal watchdog agency reviewed the contractor’'s
spending.”

unsustainable (adj.)

(adj.) Not able to be maintained or continued at the current level. “The
company'’s debt load quickly became unsustainable.”

solicit (v.) (v.) To ask for or try to obtain something from someone. “The charity plans to
solicit donations from local businesses.”

hedge (v.) (v.) To protect oneself from loss by taking a counterbalancing action.
“Investors often buy gold to hedge against inflation.”

markedly (adv.) (adv.) Noticeably or to a significant degree. “Sales improved markedly after

the new marketing campaign launched.”

dispenses with (phr.
v.)

(phr. v.) Does away with or no longer requires something. “The new process
dispenses with the need for manual approval.”

rivalry (n.)

(n.) A state of competition between two people or groups. “The rivalry
between the two companies pushed both to innovate faster.”

Beyond the Headlines

sculpted (v.)

(v.) Shaped or carved carefully into a particular form. “The artist sculpted a
lifelike figure from a block of marble.”

embedded (v.)

(v.) Fixed firmly and deeply into a surrounding mass. “Tiny sensors were
embedded in the fabric of the jacket.”

vulnerable (adj.)

(adj.) Open to harm or damage; easily affected. “Coastal towns are especially
vulnerable to rising sea levels.”

exposure (n.)

(n.) The state of being subjected to something, such as radiation or risk.
“Extended exposure to loud noise can damage hearing.”




statistically (adv.)

(adv.) In a way that relates to or is based on statistics. “Smokers are
statistically more likely to develop lung disease.”

incentive (n.)

(n.) Something that motivates or encourages a particular action. “The
company offered a bonus as an incentive to finish early.”

tradeoffs (n.)

(n.) Situations involving a balance between two desirable but incompatible
outcomes. “Every design choice involves tradeoffs between cost and
performance.”
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Language Review

Exercise A — Collocations

Match each item in Column A with the word or phrase in Column B that forms a natural collocation
from the article. Write the correct letter next to each number.

Column A Column B

1. heat a. resource

2. rehearsal b. shield

3. water c. commander’'s
4. well d. ice

5. space e. outpost

6. utilization f. dress

7. orbital g. law

8. chair h. gravity

Exercise B — Vocabulary Quiz

Choose the best answer (a, b, ¢, or d) for each question. Some questions may have more than one
correct answer — select all that apply.

1. According to the article, how does Artemis’s approach differ from a simple “reprise” of Apollo?
a. It aims for recurring visits and a lasting human presence rather than brief visits.
b. It plans only a single short landing, exactly as Apollo did.
c. It focuses exclusively on robotic missions instead of human spaceflight.
d. It rejects any symbolic connection to the original Apollo program.

2. Why did engineers scrutinize the Orion capsule for anomalies after Artemis |?
a. To confirm the capsule was completely undamaged and ready for reuse.
b. To identify unexpected problems, such as charring, before the next crewed flight.
c. To measure how much fuel remained after splashdown.
d. To determine whether the capsule was capable of returning to the Moon.

3. What is the primary purpose of the Orion capsule’s ablative heat shield coating?
a. To reflect sunlight and keep the interior cool during the outbound journey.
b. To generate thrust during reentry.
c. To gradually wear away, protecting the capsule from extreme reentry heat.
d. To provide structural support for the parachutes.

4. Why does the article describe the Starship refueling sequence as more “intricate” than anything
Apollo attempted?

a. It uses a simpler, single-stage rocket design.
b. It avoids refueling entirely by carrying all fuel from launch.
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c. ltrelies on a smaller crew than Apollo missions required.
d. It requires multiple propellant transfers in orbit before departing for the Moon.

5. What does the “bifurcation” mentioned in the article refer to?

a. The split between nations that signed the Artemis Accords and those pursuing a rival lunar
station.

b. The technical division between the SLS rocket and the Orion capsule.
c. The separation of Orion from its service module during reentry.
d. The division of lunar territory among Artemis Accords signatories.

6. In the context of preparing for Mars, what does “dust mitigation” most likely involve?
a. Increasing the amount of lunar dust collected for scientific study.
b. Reducing or managing the harmful effects of dust on equipment and astronauts.
c. Removing all dust from the lunar surface before landing.
d. Using dust as a raw material for building materials.

7. Why do watchdog agencies consider the Space Launch System’s cost “unsustainable”?
a. The rocket cannot physically reach lunar orbit.
b. The rocket has failed every test flight so far.
c. Each rocket is too expensive to produce for a program meant to fly every year.
d. NASA has stopped funding the program entirely.

8. What “tradeoffs” do mission planners face when deciding whether to include a radiation-shielding
vest on a spacecraft?

a. Whether to use passive or active radiation sensors.

b. Whether astronauts should be male or female.

c. Whether to test the vest on Earth or in orbit.

d. Balancing the protective benefit of the vest against the extra weight it adds to the spacecraft.

Exercise C — Discussion Questions

Discuss the following questions with a partner or in a small group. Use evidence from the article to
support your ideas.

1. Artemis emphasizes symbolic milestones (the first woman and the first person of color on the Moon)
alongside technical goals. To what extent should symbolic achievements factor into the planning of major
scientific missions, and why?

2. The article notes that the Artemis Ill landing site was chosen partly because of its water ice deposits.
Do you think prioritizing resource potential over other scientific factors is the right approach for selecting
landing sites? Defend your position.

3. Some analysts argue that competition with China has usefully injected urgency into the Artemis
program, while others warn that racing risks repeating Apollo’s pattern of abandonment after early
success. Which view do you find more persuasive, and what evidence from the article supports it?

4. The Artemis Accords are non-binding, and several major spacefaring nations have declined to sign
them. What risks and benefits do you see in relying on a voluntary framework to govern activities like
lunar resource extraction?
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5. NASA describes the Moon as a “proving ground” for technologies needed on Mars. Do you think
testing systems on the Moon first is a necessary step, or could resources be better spent developing
Mars-specific technology directly? Explain your reasoning.
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