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Editorial

The Root of Things

11 phenomena are shaped by causality. What we encounter in the present

is not independent, but results from causes and processes over time. For

this reason, understanding a phenomenon requires more than observing
its outcome. It requires examining the causes that produced it and the sequence
of its development. Only by understanding these causes can we trace how they
unfold into a process and lead to the observed result. In this way, causality reveals
the process by which a phenomenon takes shape.

This May issue examines how understanding this flow allows for more accurate
interpretation, appropriate responses, and a clearer sense of how to proceed. In
today’s society, individuals are often judged based on their current state. Yet such
states do not emerge independently. They are formed through the accumulation
of social expectations, economic conditions, and structural circumstances that
shape how people arrive at their current state. Recognizing these causes allows
such conditions to be understood without reduction to simplified judgments and
provides a basis for developing responses that address how they are produced.

Similar patterns can be observed in social issues. Problems that appear in society
do not arise from isolated incidents but are shaped by institutional conditions
and structural environments. Identifying these causes allows such issues to be
approached not at the level of their appearance, but at the level of their formation.
In this sense, understanding institutional causes becomes the starting point for
more effective approaches to social problems. Natural phenomena can also be
understood in this way. What appears as a visible event is the result of processes
operating under consistent principles, and understanding these principles clarifies
how such events occur and how their effects can be interpreted. The same applies
to technological development. Technologies that appear as advanced outcomes are
built upon underlying concepts and mechanisms, and understanding these principles
provides a basis for anticipating how such systems may develop in the future.

Ultimately, understanding begins not with the visible result alone, but with
the path leading to it. A phenomenon becomes clearer when understood as the
outcome of connected causes and processes rather than as a fixed state. Whether
in society, social systems, nature, or technology, tracing this flow allows for a
more precise understanding of the present and a more deliberate approach to what
follows. In this sense, understanding causality is not an additional step in analysis,
but a condition for understanding.

By Lee Seeun
Editor-in-Chief
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News Desk

Sunmyeong Elected as 60th GSC

© instagram @hufs60_sunmyeong

A “Sunmyeong” candidates Han Su-yeon (L) and Kim Ha-eun (R) run in the 60th HUFS Student Council election.

On April 10, 2026, the 60th General Student Council (GSC) of HUFS Seoul Campus, “Sunmyeong,” was officially elected. The
voting took place over two days from April 7 to 8. Kim Ha-eun from LD was elected as president, and Han Su-yeon from Chinese
Foreign Affairs and Commerce, as vice president. Following the election, “Sunmyeong” presented its campaign pledges, organized
into several categories including academics, finance and governance, welfare, facilities, regional cooperation, communication,
branding, and career support.

In academics, the council pledged to improve three major academic systems: grading, course retakes, and credit forfeiture. It also
proposed expanding course offerings, increasing opportunities to earn extra credits, and requiring the release of syllabi before
course registration. In addition, it promised to strengthen regulations related to grade input deadlines and responses to grade
objections, as well as reorganize the basic course system and expand academic rights for students during military service. In
the area of finance and governance, the council proposed introducing an academic improvement scholarship, expanding the 7+1
scholarship, and establishing mentoring scholarships through intercollegiate cooperation.

Regarding communication, “Sunmyeong” pledged to expand communication channels, including regular meetings with the
university president. For welfare, it proposed expanding partnerships in areas such as legal services, software, certifications,
and healthcare, along with improvements to parking and cafeteria services and the installation of sanitary product dispensers in
campus buildings. In terms of facilities, the council pledged to create a greener campus environment, expand access to sports
spaces, remodel aging buildings, improve dormitory facilities, and extend library operating hours.

Additional pledges are available on Sunmyeong’s official Instagram account. Kim Ha-eun, president of GSC said, “Its top
priorities are the ‘rationalization of academic systems,” aimed at addressing long-standing structural issues that directly affect
students’ right to learn, and ‘QUINQUATRIA Twice a Year, designed to strengthen HUFS’s branding by showcasing campus
identity and energy across both semesters. Our goal is to become a student council that delivers tangible change by turning student
demands into concrete institutional outcomes through continuous communication with the campus community.” As the new GSC
begins its term, attention is focused on how these pledges will be implemented in practice.

By Lee Seeun
yisuws@hufs.ac.kr
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News Desk

Credit Waiver System to Implement

Starting from the 2026 Spring Semester, a credit waiver system will be implemented

©HUFS

to reduce students’ academic burden and improve achievement. Applications for credit
waiver are only open to enrolled students in their sixth or seventh semester, and up to six
credits for courses with a grade of C+ or lower are eligible for waiver; applications are
scheduled for July 2026.

Students enrolled in their first to fifth or eighth semester and above, on leave of absence,
awaiting graduation, or graduates are not eligible to apply. Credits cannot be waived

for courses required for graduation, such as mandatory general education, major, or A HUFS implements a credit waiver system.
teaching requirements, or for courses for which a grade has already been obtained after retaking. Furthermore, credits from external
institutions recognized for transfer, including those from a transfer student’s previous university transcript, are excluded.

The application period is scheduled for July 2026, after the finalization of grades for the current semester, including the Summer
Semester. Once a course is waived, grades will be deleted, and the course cannot be retaken. Nam Woohyun, a senior majoring in
political science and diplomacy, said, “I am glad it has finally been introduced. However, I do not quite understand the conditions
limiting it to six credits and restricting which grades allow deletion. I wish the university would be a little more considerate of the
students.” BN

By Kim Yi-eun
twosilver258 @hufs.ac.kr

IEl Holds BOO-rumabul Relay, Season 3

Season 3 of the BOO-rumabul Relay is currently being held to promote the Institute for

©IEI

Educational Innovation (IEI) through student participation programs. Running continuously until
June 27, 2026, the game requires participants to create and submit a 60-second video featuring
their travel experiences with BOO, the HUFS mascot. Current students, students on leave, and
alumni of HUFS are eligible to participate.

To participate, applicants must apply for the HUFSAbility co-curricular program “BOO-rumabul
Relay Promotional Video,” write a video scenario on the application form, and submit it along with
the completed video via email. Selected videos will be uploaded to the IEI’s social media channels.

Videos must be 60 seconds long with a resolution of 1080p or higher and with a 9:16 aspect ratio. 4 \yrs |EI holds BOO-rumabul relay,
The video must include BOO, a country and city background, the IEI’s promotional text, and season 3, continuously until June
background music from that country. Recommended elements include visually striking shots, 21,2026,
scenes featuring BOO as the protagonist, and sequences filled with attractions. The first 20 participants to submit a video through
the BOO-rumabul game will receive a prize of 50,000 won (US$33.37). After the deadline, June 27, the top three most popular
videos will be selected through a vote, with the Grand Prize winner receiving 100,000 won (US$66.74) and the two Excellent Prize
winners each receiving 50,000 won (US$33.37).

Kang Raehyun, a senior majoring in economics, who is participating in the program, said, “I have always loved traveling, and 1
decided to join because I thought that making travel reels with Boo would make my trip even more memorable.” For those looking

for a new way to capture their travels, BOO-rumabul offers a unique opportunity to experience and share the journey. &

By Kim Yi-eun
twosilver258@hufs.ac.kr
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Road Casting

Hello, Summer:
HUFSans’ Hidden Vacation Spots By Lee Joon-woo

Cub Reporter

ay is a golden month of opportunity for HUFSans. With midterms over and festivals approaching, it is the perfect time

to plan summer vacation. May 5 is “Ipha,” a traditional solar term that officially marks the beginning of summer in

South Korea (hereafter Korea). As a seasonal bridge to hotter days, the season inspires a move away from the library
and into the vibrant world outside. To celebrate this transition, The Argus asked fellow students to share their hidden sanctuaries
and dream vacation spots; from quiet places of solitude to adventurous locales, discover personal stories and find inspiration for
personal summer vacation.

/ \  Last summer I went on a group package tour across Europe, and the Czech Republic was my final
destination. Unlike the hot and humid summers in Korea, the weather in Czechia was incredibly
refreshing and dry, making it a perfect sanctuary from the heat. However, my mistake was choosing
a tightly scheduled package tour. I only had a very short time to truly experience the magic of
Prague. I felt a deep sense of regret as I watched my final sunset, wishing I had more days to wander
freely. However, that lingering regret turned into a beautiful memory when I saw the night view; the
\ /) golden lights reflecting off the Vltava River were unforgettable. My ultimate tip for HUFSans? If
you love beer, you must visit Czechia. Sitting at a riverside pub with a cold, local beer is the best way

In Han-bi . .
———————————  to embrace the spirit of “Ipha.
Department of Public Pooss
Administration '25 K

Over the years, I have spent most of my summers exploring various beaches and islands, but Jeju
Island remains my ultimate recommendation. To be honest, the “Ipha” heat in Jeju can be harsh, and
the humidity and scorching sun make it quite challenging even to walk around. When I visited Jeju — --~
during the peak of summer, I felt exhausted at first and wondered if I had made a mistake. However,
my perspective shifted the moment I doveived into the ocean. Engaging in water sports and

swimming in the crystal-clear water was the most refreshing experience of my life. My secret tip for

HUFSans? Don'’t just eat at crowded restaurants. Go to the local market, get some fresh sashimi and
\ / red-banded lobster (ttak-saeu), and then head straight to the shore. Eating fresh seafood while feeling
Lim Yun-a the salty sea breeze is pure romance, it blows all the summer fatigue away. Through Jeju Island, I

Division of Tourism &  realized that even the most humid days can turn into a cool, lifelong memory if you have the right
Wellness 24

view and the right food.

When I was younger, my family took a trip to Damyang during the peak of summer. I remember
being so exhausted by the scorching heat that I stubbornly insisted on staying indoors, refusing to
take a single step outside. Eventually, my parents persuaded me to visit Juknokwon, Bamboo Garden,
just once before going back inside. Surprisingly, the moment I stepped into the dense bamboo forest,
the temperature seemed to drop instantly. Walking through the towering green stalks, I felt a natural

breeze that no machine could ever replicate. Now Damyang is a place I cherish. For those of you

who are tired of the city’s heat after midterms, I highly recommend you to indulge in the green
Yun Hyo-seop shadows of the bamboo. You’ll find that the rustling leaves and the cool, earthy scent of the forest
Business can soothe your soul far better than any indoor place.

Administration 25 )
Junu@hufs.ac.kr
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In-depth on Society

Protecting the Frontline:
Strengthening Protections
for Firefighters in the Field

By Kim Yi-eun

Editorial Consultant

‘ ‘ espect for life, national safety as the top priority.” Firefighting officials, who protect the lives and property of
citizens by handling fire suppression, rescue, and emergency medical services in disaster situations, as well as
daily safety duties, are commonly referred to as heroes. When a fire breaks out, they head into the flames, risking

their lives to search for survivors and locate the source of the fire, without knowing exactly what dangers lie within. However, are
firefighting officials receiving treatment and institutional protection worthy of the title “hero?” Those who work with a sense of
duty as firefighting officials receive different levels of support depending on the region, and because the compensation procedures
for harm and sickness caused by firefighting duties are complex, they often eventually give up or even receive complaints while
trying to respond quickly. On the occasion of International Firefighters’ Day on May 4, The Argus intends to address the problems
and causes of the systems surrounding firefighting officials in South Korea (hereafter Korea) and propose solutions.

Before Reading Firefighting Officials

Firefighting officials can be categorized into office and field-based positions depending on their work arrangements.

Office-based officials have fixed working hours, while field-based officials are responsible for firefighting, rescue, or
other emergency services and work in three shifts, even on weekends and public holidays. Their roles are classified
into nine categories: firefighting, rescue, driving, fireboat operation, fire helicopter, data processing, communications,
administration, and management. Firefighting officials, who were previously divided into national and local positions,
were consolidated into a single national status, state public officials (hereafter public officials), on April 1, 2020,
to reduce regional disparities in resources and equipment, and to enable rapid, broader responses that transcend

jurisdictional boundaries.

MAY 2026
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1. Public Officials in Name Only

Unresolved Regional Disparities

“Wealth gap in
safety? Equal
firefighting
services. Make
firefighters public
officials.” In 2014,
firefighters dressed

©The Kyunghyang Shinmun

in heavy firefighting
gear stood at
Gwanghwamun
Square in Seoul,
demanding a
transition to
national status. In
April 1, 2020, this

long-awaited move

A In 2014, a firefighting official holds a protest

at Gwanghwamun Square, demanding the

transition of firefighting officials to national
status.

finally took place
to resolve regional
inequalities in
treatment and services and to ensure broad-scale cooperation
and efficient responses to disasters. After six years, this
goal remains to be achieved, as regional differences in the
budget for firefighting officials persist. According to the
National Assembly Research Service (NARS) report, Is
the Purpose of the Nationalization of Firefighting Officials
Being Achieved? (2026), there were significant disparities in
the support expenses allocated for the treatment of officials
by provincial and municipal fire headquarters (hereafter fire
headquarters) as of 2025. Ulsan, with the highest per capita
clothing allowance at 700,000 won (US$471.22), was 2.8
times higher than Busan and Jeju Island, which had the lowest
at 250,000 won (US$168.29). Additionally, the per capita cost
for outsourced education in North Chungcheong Province was
428,000 won (US$288.12), which is 10 times that of Busan’s
41,000 won (US$27.60), and the cost for health checkups in
North Gyeongsang Province was 536,000 won (US$360.82),
which is 2.7 times that of Gangwon Province’s 200,000
won (US$134.63). Out of the 17 fire headquarters, only 10,
including Seoul and Busan, fully cover group insurance.
Regional manpower discrepancies among firefighting officials
also persist. As of 2024, the population served per official in
Seoul was 1,255, which is more than three times that of the 396

6
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in South Jeolla Province. Although ambulances are required to
have a three-person crew, a driver, a patient care provider, and
a person responsible for selecting the hospital, the National
Fire Agency (NFA)’s Statistical Yearbook of 119 Emergency
Medical Services (2025) reveals a troubling gap. While the
nationwide average for the three-person crew stood at 87.8
percent in 2024, Gyeonggi Province, where each official serves
1,256 people, reached only 51.6 percent, meaning nearly one in
two calls was handled by a two-person crew. Such imbalances
raise concerns about safety gaps during emergencies between
regions. Furthermore, regional differences in the quality of
service abound. Ryu Sang-il, a professor of Fire and Disaster
Management Administration at Dong-eui University, pointed
out, “There is a difference in capacity between firefighting
services in metropolitan cities and those in provincial areas.
This is a serious problem because it means that, despite paying
the same taxes, the degree of damage from the same disaster
can vary depending on where one lives.” As such, the regional
difference is critical to citizen safety, as it creates disparities
not only in the treatment of firefighting officials but also in
the firefighting service, rescuing, or other emergency services
provided.

Dual Structure of Finance and
Administration

The reason these incongruences persist is that, while their
status was unified under a national position, financial and
administrative responsibilities remain divided. According to
a report by the NARS (2026), although national government
funding increased by approximately 2.6 times in 2021
compared to 2019, the firefighting budget still relies heavily
on local government finances. The share of national funding
rose from approximately 7 percent in 2019 to 11.5 percent
following the transition to national status in 2020, reaching
14.9 percent in 2021, but has declined to 11.14 percent in 2026.
In particular, despite being public officials, the personnel
costs for firefighting officials working in local governments
are largely borne by the local governments themselves. As
of 2025, personnel costs allocated to provinces and cities
through firefighting safety subsidies” accounted for only 8.6
percent of the total personnel budget. This high dependency
on local funds renders the national status transition largely
meaningless, as disparities between fire headquarters

* Firefighting Safety Subsidies: 45 percent of the total amount of individual
consumption tax imposed on cigarettes



regarding recruitment and treatment remain unresolved. While
the transition should have included a full budgetary overhaul,
insufficient preliminary work led national funds to fail to
cover all resources. Instead, local governments still bear most
expenses, leading to differences in financial independence
based on each local government’s firefighting budget.

Since the proportion of national government funding
remains low, the differences in budgets invested by each local
government directly translate to regional disparities in the
treatment of firefighting officials. Professor Ryu explained
the reasons behind insufficient budget allocation and poor
conditions for firefighting officials by stating, “Since local
government heads are elected, they prefer to spend the budget
on populist or benevolent projects that produce visible results.
Safety sectors like firefighting do not show immediate results,
so there is a reluctance to heavily invest in them.” He also
noted the “path dependency” in budget allocation, which
has not changed significantly even after the nationalization.
There may be a tendency to stick to the usual methods
and procedures rather than considering better, alternative
approaches. Furthermore, the fact that firefighting issues are
still defined as local affairs under the Local Autonomy Act,
causing administrative reliance on local governments alongside
financial issues, also contributes to regional discrepancies.
Regarding this lack of clear accountability between the
national and local governments and systematic consistency
with firefighting-related laws, Park Yunjung, a legislative
researcher of the NARS, noted, “The practical authority of the
Commissioner of the NFA is insufficient because personnel
and command rights are dispersed.” Researcher Park added
that this structure risks undermining the effectiveness of
command at disaster sites.

Redefining the Roles of National and
Local Governments

To address financial disparities across regions, the national
government must strengthen its fiscal responsibility. Professor
Ryu noted, “As long as budget items such as personnel costs
are not formulated by the national government, there will
be no clear solution within the current system.” In order to
fundamentally resolve these gaps, the national government
must directly manage the firefighting budget, institutionalizing
government funding support and securing dedicated funding
sources for firefighting. Researcher Park suggested, “It

In-depth on Society

must gradually expand national funding or strengthen the
national burden, centering on specific items like personnel
costs,” emphasizing the need to find ways to secure financial
resources, such as imposing levies on fire insurance payouts
or establishing a Firefighting Development Fund. Han Jae-
myeong, a researcher at the Korea Institute of Local Finance,
in the issue paper Plans to Expand Firefighting Safety
Subsidies (2023), mentioned the cases of the United States and
Germany, where levies are imposed on fire insurance payouts,
suggesting that the fire insurance consider a plan to include
a certain percentage of premiums as a contribution to the
firefighting safety subsidies, as they are the major beneficiaries.
Furthermore, in the policy forum paper Fire Service
Financial Status and Challenges Following the Conversion of
Firefighters to National Civil Servants (2020), Professor Lee
Jeong-hee of the Department of Public Administration at the
University of Seoul proposed that, given the need for shared
resource utilization following the conversion of firefighting
officials to public officials, the firefighting portion of the
Regional Resource Facilities Tax should be transferred and
operated as a pool. Utilizing surplus funds from the Electric
Power Industry Basis Fund, property taxes on high-rise
buildings, and a portion of fire insurance premiums was also
proposed as a way to secure financial resources.

With firefighting affairs now spanning beyond fire
suppression to overall social and natural disasters, Researcher
Park emphasized the need to clearly redefine the roles of
national and local governments regarding accountability,
stating that stated, “The scope of firefighting affairs must
be reclassified to fit current reality and reflect the redefined
responsibility structure of the state and local government
in the Local Autonomy Act.” Furthermore, the firefighting
organization must move beyond a reactive role in disaster
response and make efforts to reinforce the value and necessity
of its services. Regarding this, Professor Ryu suggested,
“Firefighting must identify daily affairs to be conducted during
normal times.” While field personnel mainly view emergency
activities, such as fire suppression and rescue, as honorable
and vital, the perception of the public and policymakers may
differ. A structure that mobilizes only when a disaster occurs
weakens the presence of the firefighting organization during
normal times, which can act as a structural limitation in
securing manpower and budgets. To that end, by strengthening
routine tasks such as fire patrols and prevention activities,
firefighting officials must demonstrate a solid presence within

MAY 2026
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the firefighting domain not only during emergencies but also
in daily life.

2. Lack of Effectiveness in the Compensation System
for Injuries in Line of Duty

Firefighting Officials Left Unprotected

A Inside Uijeongbu Fire Station, a sign reads “FIRST IN LAST OUT.”

“First in, last out.” Firefighting officials, who are the first
to enter and last to leave disaster scenes to suppress fires
and rescue lives, constantly face inevitable physical and
mental risks. Continuous exposure to toxic chemicals at fire
scenes and night shift work increases the incidence of gene
mutations, colon cancer, and bladder cancer. There is also a
high risk of lung disease from inhaling harmful gases or dust.
Additionally, witnessing devastating disasters and later reliving
the loss of injured or killed victims and colleagues often leads
to severe mental trauma. According to the Health Checkup
Status of Firefighting Officials, which representative Yong
Hye-in of the Basic Income Party received from the NFA
in 2023, of the 62,453 firefighting officials who underwent
routine health screenings in 2022, 72.7 percent were found
to have health issues requiring further observation or signs
of disease. Among them, 13.7 percent had health issues due
to occupational diseases such as hearing loss or pulmonary
tuberculosis. Additionally, according to the survey, “National
Firefighting Officials Mental Health,” conducted among
52,812 participants in 2023, 43.9 percent required management
or treatment in at least one of four categories: post-traumatic
stress disorder (PTSD), depression, sleep disorders, and
alcohol misuse. Those needing management for suicide risk
accounted for 4.9 percent, while 8.5 percent reported having
suicidal thoughts at least once.

While firefighting officials suffering from injuries or illnesses

8
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due to their service for public safety deserve proactive state
protection, the government’s role in their treatment and
compensation remains largely passive. According to a research
project, “Policy-Based Group Insurance for Firefighters” (2021),
commissioned by the NFA, only 16.5 percent of the 2,183
officials approved for injuries in line of duty compensation
reported having no out-of-pocket expenses. Furthermore,
10.2 percent of respondents reported paying over 2 million
won (US$1,346.35) in personal medical costs. Although the
presumption of injuries in line of duty was introduced in 2023
to ease the burden of proof and expand the scope of recognized
occupational hazards, the application process itself remains a
significant practical burden for individuals.

Burden of Proving Injuries in Line of
Duty and Concerns over Stigma Within
the Organization

Firefighting officials must personally prove the causal relation
between their duties and their injuries to have an occupational
hazard recognized. In particular, individuals must provide
extensive documentation, such as health insurance records,
medical benefit history, duty logs, job descriptions, witness
statements, doctors’ opinions, and medical histories, such as
pre-existing conditions or medications, to prove their illness
resulted from their work. According to a NFA research project
(2021), 45.9 percent of firefighting officials reported that they did
not apply for compensation for injuries in line of duty approval
despite sustaining work-related injuries. They cited potential
disadvantages in personnel evaluations or the complexity of the
application process as the primary reasons. In fact, 41 out of
122 claims filed for medical treatment of occupational illnesses,
including mental health issues, were rejected, which means one
in four applicants failed to have their conditions recognized as
occupational illnesses by the state.

Beyond these administrative barriers, the organizational culture
also exacerbates the burden of applying for compensation for
injuries sustained in the line of duty. Concerns about negative
perceptions within the organization when filing a workers’
compensation claim act as a psychological barrier that makes
it difficult to file such a claim. Despite mental health support
policies offered, like counseling, firefighting officials are
reluctant to use them due to a “stigma effect.” Professor Ryu
noted, “Due to the nature of the firefighting profession, which
is protecting the lives and property of the public, there seems



to be a tendency within the organization to view seeking such
counseling as a sign of individual weakness.” This also applies to
applications for injuries in line of duty. Particularly with mental
illnesses like PTSD, concerns of being stigmatized as “weak’ by
colleagues lead many to opt out of applying altogether.

Establishment of a State-Led Support System
for Injuries in Line of Duty and Cultivation of a
Psychological Support Culture

The primary reason firefighting officials hesitate to apply for
compensation for injuries in line of duty despite sustaining on-
duty injuries is the burden of filing the claim and proving duty-
relatedness. To address this, a dedicated Disaster Compensation
Team was established in 2022 to assist with documentation,
resulting in faster processing times and increased approval
rates. However, excluding dispatched staff, the team consists of
only four members within the NFA leaving them understaffed
as their per-capita caseload exceeds that of other occupations.
In order to reduce this structural burden, the system must
shift away from requiring individuals to collect all documents
and prove their own claims. Instead, the team should be
expanded to create a system where the state proactively
supports the verification process from the early stages, utilizing
administrative records such as dispatch and health checkup
logs. Furthermore, to ensure the practical effectiveness of
support for injuries in line of duty, infrastructure must be
expanded so injured personnel can receive professional
diagnoses and assistance. Regarding mental health support,
Professor Ryu noted the difficulty in securing specialists,
stating, “It is hard to find professional counselors for those in
occupations with severe PTSD levels like firefighting officials.”
In this regard, the National Fire Hospital, specializing in burn
and PTSD treatment, will play a crucial role after it opens

A The National Fire Hospital, specializing in treating firefighting officials, is to
open in June 2026.

©Fire Prevention News

In-depth on Society

in June 2026. Mentioning that the hospital will be located in
Jincheon County, North Chungcheong Province, Professor
Ryu suggested, “Firefighting specialty hospitals must also be
established in metropolitan areas to practically resolve issues
like compensation for injuries in line of duty.”

Meanwhile, to normalize the use of claims for injuries in
line of duty for mental illness, the organization must first
improve negative perceptions that view such conditions as
a personal weakness and foster a culture where counseling
can be sought without concern of scrutiny. Emphasizing
this internal shift in perception, Professor Ryu proposed the
“Peer Counselor System” used in the U.S. and Europe as an
alternative, explaining “Under this system, firefighting officials
receive professional training to counsel their colleagues.
And counseling is far more effective when led by peers who
understand the realities of the field better anyone else.”

3. Liability Burdens Hinder Proactive Firefighting Activities

Lawsuits and Civil Complaints
Threatening the “Golden Time”

A To secure the golden time, firefighting officials conduct training to remove
illegally parked or stopped vehicles that obstruct fire trucks.

Firefighting officials responding to an emergency call are
sometimes blocked by illegally parked or stopped vehicles.
In fire emergencies, the initial response is critical, as it
significantly determines the extent of casualties and property
damage. According to a report, Status of Emergency Vehicle
Operations and Measures for Improvement (2020), by the
Samsung Traffic Safety Research Institute, arriving after
the S-minute “golden time” doubles the number of fatalities
and triples the property damage compared to arriving within
the targeted time. Despite this, National Fire Data System
statistics show that in 2025, there were 43 cases nationwide
where illegal parking delayed fire truck arrivals. During a fire
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at a sports center in the city of Jecheon, North Chungcheong
Province, in 2017, fire trucks were delayed in reaching the
scene due to illegal parking on the access road. This resulted
in a failure to contain the fire in its early stages and led to
29 deaths. Similarly, during a fire at an apartment in the city
of Gwangju, Gyeonggi Province, in 2024, it took over seven
minutes after arrival just to enter the complex due to illegally
parked cars on the apartment access road. While forced
removal training increased from 4,095 sessions in 2022 to
5,346 in 2023, there were only four actual enforcement cases,
leading to criticism that these drills are merely for show.

Additionally, firefighting officials are sometimes held liable
for property damage incurred during firefighting operations,
such as damage to front doors caused by forced entry or
damage to stair railings during patient transport. According to
the NFA, loss compensation payments have steadily risen from
61 cases of 43.13 million won (US$29,034) in 2022, 104 cases
of 86.48 million won (US$58,216.09) in 2023, to 98 cases of
100.58 million won (US$67,707.84) in 2024, with most claims
involving damaged doors or locks. On January 11, 2025, a
fire broke out at a villa in Gwangju, and firefighting officials
who were dispatched forcibly opened the entrance doors of six
households that did not respond during a search for victims,
out of concern for the possibility of additional casualties.
Afterward, the residents demanded compensation equivalent
to a total of 8 million won (US$5,385.39) for the entrance
doors and locking devices damaged by the forced opening,
and Gwangju covered the repair costs after deliberation by the
Deliberative Committee on Compensation for Losses. While
the compensation system is now guaranteed so that individual
firefighting officials no longer pay compensation out of their
own pockets for complaints or lawsuits when the property of
citizens is lost due to legitimate firefighting activities, there
are concerns that the increasing number of such compensation
demands may discourage the proactive rescue activities of
firefighting officials.

Ineffective Regulations and the Burden
of Post-Incident Liability

Although legal grounds have been established for forced
removal or property damage regarding illegal parking and
stopping that obstructs passage during the dispatch and
response process, officials remain hesitant to exercise these
powers. This is due to a structure where they must worry
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about the legal risks that will occur afterward more than
the “golden time.” Even after forced removal was legally
permitted in June 2018, complicated procedures had to be
followed at the scene, such as requesting the movement of
parked or stopped vehicles, explaining the forced removal if
movement was impossible, and receiving the fire chief’s order
for forced removal. Since then, following the amendment of
the General Act on Public Administration in January 2024,
post-notification after forced removal has become possible.
However, despite the establishment of the basis regulations
for forced removal like this, cases where forced removal is
actually executed at the scene are very rare.

According to the results of a survey conducted by the National
Fire Research Institute in 2020 on 10,459 field firefighting
officials, 91.6 percent responded that the forced removal
system is necessary, but 74.5 percent of respondents replied
that applying forced removal in the field is not working well.
Regarding the reason, 42.5 percent cited “administrative and
procedural burdens in the post-processing process,” and 20.4
percent of the responses expressed concern about disadvantages
to the personal status of the person performing the forced
removal. Aside from the fact that they may eventually be
exonerated from liability, firefighting officials primarily face the
burden of civil and criminal lawsuits during the post-processing
process. Individual firefighting officials must personally prove
the fact that the forced removal was legitimate to respond
to lawsuits. In addition, Professor Ryu explained, “The state
is supposed to bear the final liability for compensation, but
this applies only when a claim is successfully won, and the
legitimacy of the disposition is recognized.” If they lose the
case, it means the legitimacy of the forced removal was not
recognized, so the individual firefighting official must shoulder
the liability for compensation. Since the practical constraints
are significant for field firefighting officials to actively exercise
compulsory power while taking such risks, a proactive response
may be discouraged.

Limiting Liability for Firefighting Officials
and Enhancing Public Awareness

Forced removal, forced entry, and property damage occurring

during firefighting activities are intended to reduce casualties
and response time to disaster situations. Therefore, the state
should bear the reasonability during the entire process of
liability for compensation. However, in reality, while the state



A Firefighting officials undergo forced entry training to break through front doors.

bears the final liability for compensation, individual firefighting
officials must primarily bear the burden of complaints or
lawsuits. Consequently, individuals are directly exposed to the
possibility of compensation, which can eventually lead to side
effects such as passive responses during firefighting activities.
The report by NARS, Limitations of the Compulsory
Disposition System for Illegally Parked and Stopped Vehicles
during Fire Extinguishment by the Fire Trucks (2024),
explained that lawsuits arising from the performance of duties
by firefighting officials should be supported. To deal with
lawsuits arising during the performance of duties by public
officials, public official liability insurance and comprehensive
administrative compensation unions are in operation.
However, the scope of legal liability coverage for lawsuits
arising from forced removal remains unclear, and policies
must be reviewed to explicitly designate such cases as covered.
Assistant Professor Kim Jeong-hoon of the Department of
Fire and Disaster Prevention at Woosuk University, in the
paper “Research on National Liability for Compensation in

©Fire Prevention News
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Firefighting Activities” (2024), proposed the establishment
of a specialized legal support team as a way to maximize the
guarantee of discretionary acts in various legal disputes that
may occur during the performance of duties by firefighting
officials and to support victims. This is intended to minimize
legal disputes by providing not only litigation aid for civil
and criminal legal disputes resulting from the performance of
duties, but also parallel legal interpretations related to the work
of frontline fire stations.

In addition, Professor Ryu explained that “If the organization
bears full responsibility for proving cases and proceeds
with litigation, placing the entire burden on the organization
and ensuring that fire officials are not held accountable but
instead carry out mandatory actions strictly according to the
manual, problems such as hesitation in enforcing actions and
resulting delays in response times would be resolved.” This
means that plans to limit the individual liability of firefighting
officials for compensation should be reviewed to ensure the
performance of proactive firefighting activities. In addition to
these legal issues, before firefighting officials have to choose
whether to carry out forced removal or to detour, the problem
of illegal parking and stopping that obstructs passage must be
eradicated. As of 2025, the number of parking and stopping
enforcement notifications through Whistle, a mobility app
that provides prior notice before enforcement against illegally
parked and stopped vehicles to guide them to move, reached
7,608,576 cases. Public awareness campaigns are also needed
to convey that a vehicle parked or stopped briefly can cost
someone their life by obstructing emergency response.

“46,” “47” This is slang among firefighters; 46, the question, means “Do you copy?” and 47, the response, means “Copy

that.” These are their codes as they fight life-and-death battles. The era of taking a firefighting officials’ dedication for

granted under the guise of “duty” must come to an end. The state must not neglect regional disparities, nor leave injured

heroes to prove their suffering on their own, nor allow active rescue personnel to bear the burden of dealing with public

complaints. A clear legal framework and systematic support must be provided to ensure that their life-saving missions are

not hindered by fear of personal liability. Furthermore, firefighting officials, who may be the last hope to someone in a life-

threatening emergency, must be actively supported so that they do not suffer from physical or mental health consequences.

Protecting the firefighting officials is, in turn, protecting the lives and safety of the people. To ensure that every call of “46”

is met with a safe return of “47,” the state must now build solid institutional safeguards that honor their sacrifice. &

twosilver258 @hufs.ac.kr
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n the night sky, where all sunlight has vanished, green and purple lights shimmer once again. The ancient Romans

named this phenomenon after Aurora, the goddess of the dawn. Drawn by the aurora’s mysterious glow — often

called a “curtain of light” — and its rarity as a primarily polar phenomenon, two million tourists visit Iceland
annually.

The aurora, however, is not merely a beautiful spectacle. The solar wind responsible for producing it poses measurable
threats to modern infrastructure. Although the aurora season in polar regions ends in May with the midnight sun, solar
wind activity continues to affect modern technological systems throughout the year. Against this backdrop, The Argus
examines the principles of auroral formation, the threats posed by solar wind activity to modern infrastructure, and the
current state of research.
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Sun’s surface can produce particularly vivid auroras. These
phenomena — known as a coronal mass ejections (CME),
or solar storms — originate from sunspots. Since the Sun is
fluid rather than solid, its rotational speed varies by latitude
while plasma circulates via convection. These dynamics twist
magnetic field lines, and the regions where these lines break
through the surface are called sunspots which are cooler than
the surrounding area but more magnetically active. When
the field lines above a sunspot become sufficiently distorted,
magnetic energy is released explosively, propelling plasma
into space. During solar maximum, sunspot activity surges,
producing CMEs with faster and denser plasma than the solar
wind. As a result, auroras appear more frequently and with
greater intensity during this period.

*Nuclear Fusion Reactions: It is a nuclear reaction in which two light atomic nuclei —
typically hydrogen isotopes — combine to form a heavier nucleus, releasing a large
amount of energy in the process.

From Space to Earth

The Sun emits charged particles — protons and electrons — into
space via the solar wind and CMEs. Upon reaching Earth,
these particles encounter the magnetosphere — the region
where Earth’s magnetic field controls the motion of charged
particles. The field exerts the Lorentz force* on incoming
charged particles, deflecting most of them and preventing them
from penetrating Earth directly. However, some particles are
guided toward the polar regions along magnetic field lines —
imaginary lines representing the field’s direction. Since these
lines descend vertically toward Earth’s surface in the polar
regions, the poles serve as the primary entry points through
which solar particles can reach the atmosphere.

Particles entering the atmosphere through the polar regions
first pass through the exosphere, the outermost atmospheric

A Earth’s atmosphere is divided into five layers based on how temperature
changes with altitude.

©sciencenotes.org
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layer, where density is too low for collisions to occur.
Descending further, they reach the thermosphere — between 80
and 600 kilometers altitude, directly beneath the exosphere —
where they encounter oxygen and nitrogen atoms at sufficient
density to collide. Atoms absorbing this energy emit it as light,
producing the aurora. Most particles deposit their energy here
and do not penetrate lower atmospheric layers.

The solar wind and CMEs differ considerably in the scale
and intensity of the auroras they produce. The solar wind
travels at approximately 400 km/s, taking roughly four days to
reach Earth and generating faint auroras confined to the polar
regions. CMEs, by contrast, travel at speeds ranging from 250
to nearly 3,000 km/s, arriving in as little as 15 to 18 hours
or as many as several days, triggering stronger geomagnetic
storms and far more intense and widespread auroras. A
geomagnetic storm occurs when the strength and direction of
Earth’s magnetic field fluctuate suddenly. When solar particles
compress the sunward side of the magnetic field, the opposite
side is stretched into an elongated structure known as the
magnetotail.

A The solar wind compresses Earth’s magnetosphere on the sunward side
and stretches it into a long magnetotail on the opposite side.

When the energy accumulated in the magnetotail exceeds
a critical threshold, it is released explosively, triggering a
geomagnetic storm. Under these conditions, the points where
magnetic field lines descend expand beyond the polar regions
to lower latitudes, shifting the auroral zone — normally a ring-
shaped band between 60 and 75 degrees latitude — southward
and allowing auroras to form below 60 degrees. As a result,
auroras become visible across a much wider area, including
South Korea (hereafter Korea) and central Europe. In May
2024, auroras were observed in Hwacheon, Gangwon Province
— about 100 km northeast of Seoul — during the strongest solar
storm in 21 years.

*Lorentz Force: It is the force exerted on a charged particle moving through a
magnetic field, which causes the particle to curve rather than travel in a straight line.

©The European Space Agency (ESA)
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Why the Colors and Shapes of the Aurora Vary

Auroral color depends on the altitude and atmospheric
composition at which solar wind particles collide. At altitudes
of 150 km or higher, oxygen atoms predominate. Upon
collision, their electrons gain kinetic energy and shift to higher
orbits, entering an unstable excited state. As they return to a
stable, low-energy level, they emit energy equivalent to the
difference between the two levels, producing red light. This
emission process takes approximately 110 seconds, which
is feasible in the upper atmosphere where lower gravity and
atmospheric density reduce the risk of interrupting collisions.
At lower altitudes, however, higher atmospheric density causes
electrons to lose energy through frequent collisions before red
emission can occur.

When particles penetrate to altitudes between 90 and 150
km, they collide with oxygen atoms, exciting them to lower
energy states than at higher altitudes. Here, oxygen releases
energy in just 0.7 seconds, producing the aurora’s signature
green light. This rapid emission reduces the risk of interrupting
collisions, making green the most frequently observed auroral
color. Below 100 km, nitrogen molecules emit light that often
appears purple or pink to the naked eye, producing the pink
borders visible at the lower edges of intense auroral bands.

Auroral shape varies with solar wind intensity and magnetic
field structure. Researchers classify auroras into two types
based on how particles enter the atmosphere: discrete auroras,
which have distinct boundaries, and diffuse auroras, which
spread widely without clear edges. Discrete auroras form when
high-energy electrons concentrate along narrow magnetic
paths. Weak solar winds produce a quiet, straight band with
a distinct lower boundary; as energy increases, the band
undulates into curtains and eventually into switls or spirals.
Diffuse auroras, by contrast, spread like fog because particles
do not concentrate along specific paths, though increased
energy or magnetic field changes can cause their edges to
undulate or form omega-shaped curves.

The observer’s location also affects auroral appearance. An
observer directly beneath the aurora sees a corona radiating
outward from overhead; one at a distance sees a curtain or
band stretching across the horizon. During a geomagnetic
storm, energy accumulating in the magnetotail can trigger a
substorm, releasing energy explosively every few hours and
pouring additional particles into the atmosphere. Substorm
auroras progress through three stages: a growth phase of
roughly one hour of band-shaped auroras; an expansion phase
of about thirty minutes in which bands fluctuate into swirls and
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A Diffuse aurora (L) spreads softly across the sky and corona aurora (R) is a
more intense form of discrete aurora.

spirals; and a recovery phase of one to three hours in which
energy subsides and the aurora flickers irregularly. Discrete
auroras are more vivid during the growth and expansion
phases, while diffuse auroras tend to spread widely during the
recovery phase.
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The Adverse Effects Indicated by Auroras:
The Warning No One Hears

—

Space and Aviation Sectors

Auroras are not merely beautiful. The space weather events
that produce them can also cause harm in various fields. CME
emissions damage satellites through two pathways: direct
collisions of high-energy particles and increased atmospheric
drag due to thermospheric expansion. In the first pathway,
high-energy protons and electrons strike the satellite’s solar
panels and internal electronic circuits. Solar panels require a
crystalline silicon lattice to convert light into current. When
high-energy particles displace silicon atoms, the resulting
vacancies trap and annihilate electrons before they can move,
preventing current from flowing properly. As such defects
accumulate through repeated collisions, power generation
efficiency declines progressively, shortening the satellite’s
operational lifespan.

A single high-energy particle can also cause the satellite’s
internal circuits to malfunction. These circuits distinguish
between zero and one based on the presence or absence of
charge to process every satellite operation. When a particle
passes through the semiconductor substrate, it ejects electrons
from silicon atoms — causing zeros to register as ones and ones
as zeros — disrupting signals and triggering malfunctions.

The second mechanism involves increased atmospheric drag
caused by thermospheric expansion. The energy deposited
by colliding CME particles heats the thermosphere, causing

©DonnaLach (L), Cho Subin / The Argus (R)



it to expand upward. This pushes atmospheric particles into
altitudes where the atmosphere is normally sparse, meaning
low-Earth orbit satellites suddenly encounter far more particles
than usual and experience significantly stronger drag as
a result. As drag increases, orbital altitude drops, forcing
satellites to activate thrusters and consume fuel. If a storm is
intense or prolonged, fuel alone cannot sustain the orbit and
the satellite drifts off course.

Among these mechanisms, atmospheric drag has produced the
most extensively documented damage in recent years. During
the Gannon storm of May 2024, thermospheric temperatures
at 160 km, typically around 654°C, exceeded 1,048°C,
increasing drag on thousands of satellites. For instance,
National Aeronautics and Space Administration (NASA)’s
ICESat-2* lost altitude and entered an automatic protective
state, while CIRBE* departed its orbit prematurely five months
later. Increased radiation exposure also prompted transatlantic
flights to reroute southward to avoid communication losses and
radiation risks near the North Pole.

*|CESat-2: It is NASA's Ice, Cloud, and Land Elevation Satellite-2, launched in 2018
to measure ice sheet elevation and thickness.

*CIRBE: It is the Colorado Internal Radiation Belt Experiment, a NASA CubeSat
launched in 2023 to study Earth’s radiation belts.

Communications and Navigation Sectors

Intensifying solar activity increases the frequency of
CME:s and solar flares. Solar flares in particular disrupt the
ionosphere through the electromagnetic waves — oscillating
fields of electric and magnetic energy — they emit, paralyzing
communication and navigation systems. The ionosphere is an
ionized atmospheric layer at 60 to 1,000 km altitude through
which radio signals, including GPS signals, pass to the ground.
Like CMEzs, solar flares occur when twisted magnetic field
lines around sunspots rearrange and release energy, but rather
than ejecting plasma, they instantly heat surrounding material
to tens of millions of degrees. The heated atoms absorb this
energy, become excited, and emit it upon returning to a stable
state as electromagnetic waves spanning the full spectrum,
from radio waves to gamma rays — reaching Earth about
eight minutes after the flare. Among these, X-rays carry
enough energy to penetrate the magnetosphere and reach
the ionosphere, where they eject electrons from oxygen and
nitrogen atoms, causing a sharp spike in electron density.
This disrupts GPS, which calculates location by transmitting
radio signals from satellites to ground receivers. These signals
are refracted through the ionosphere; while this refraction
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is normally predictable and correctable, a rapid change in
electron density prevents accurate correction, causing position
errors of up to tens of meters.

In fields requiring centimeter-level accuracy, such as aircraft
landing, ship navigation and precision agriculture, this can
lead to critical errors. Modern financial systems are equally
vulnerable, as they rely on GPS atomic clocks for nanosecond-
level timestamp synchronization. In markets processing
millions of transactions across multiple exchanges every
second, timestamps determine the order of trades and therefore
prices. A report titled Space Weather and Financial Systems:
Findings and Outlook (2014) by Elisabeth Krausmann and
four other researchers at the European Commission’s Joint
Research Centre analyzed how inaccurate timestamps could
trigger trading halts or market chaos if GPS services are
disrupted by extreme space weather. A 2016 incident illustrated
the risk: a software error during a GPS satellite replacement
caused a thirteen-microsecond clock error that disrupted
communication network synchronization for over twelve hours.
Experts estimate a full GPS disruption by a solar storm would
be far more severe.

Ground Infrastructure Sector

Geomagnetic storms can also generate geomagnetically
induced currents (GICs), currents induced in long conductors
on the ground when Earth’s magnetic field fluctuates rapidly.
As CME particles distort the magnetosphere and vary the
magnetic field strength, the magnetic flux through a given
area changes, inducing a voltage in conductors at that area’s
boundaries — such as power lines and gas pipelines — and
causing GICs to flow. This phenomenon follows Faraday’s
law of electromagnetic induction, which also underlies
generator operation. When a coil rotates between magnets, the
continuously changing magnetic field induces a voltage along
the coil. Induced voltage is also proportional to the length
of the exposed conductor. Power transmission lines and gas
pipelines spanning hundreds to thousands of kilometers are
therefore susceptible to large GICs, their length exposing them
to field changes across a wide area.

The key component vulnerable to GICs in the power grid
is the transformer, a device that steps voltage up or down. To
transmit electricity from a power plant to homes hundreds of
km away, voltage must be raised to hundreds of thousands of
volts — higher voltage requires less current and therefore less
heat loss in transmission. Upon reaching homes, it is stepped
down to household levels such as 110V, 220V, or 230V. A
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transformer consists of two coils sharing a common iron core.
Current through the primary coil generates a magnetic field
that magnetizes the iron core, which induces electricity in the
secondary coil. For this to function, the magnetization must
alternate evenly between north and south poles in accordance
with the alternating current cycle — current that continuously
reverses direction. GICs, however, are quasi-direct current
(DC) whose direction hardly changes, causing the iron
core’s magnetization to become biased in one direction — a
phenomenon known as DC bias. As DC bias intensifies, the
core reaches saturation and can no longer accommodate further
magnetic changes, causing the transformer to fail. During the
May 2024 geomagnetic storm, GICs of 50 to 62 amperes*
were measured in the Karelia-Kola power grid in Russia.
Although protective devices prevented a large-scale outage
on this occasion, when GICs exceed a transformer’s tolerance
threshold, the core saturates and overheats; if sustained,
permanent failure can occur.

Gas pipelines face a different but equally serious risk.
Underground metal pipelines rely on a cathodic protection
system that passes current through the pipe to prevent corrosion.
When GICs enter the pipeline, they disrupt this protective
current and repeatedly disturb the voltage balance between
the pipe and the soil, triggering microscopic surface oxidation
with each disturbance. Since the late 1970s, abnormal current
levels linked to geomagnetic activity have been detected in the
Alaska Pipeline; over decades, this accumulation gradually
thins the pipe wall.

*Ampere: It is a unit of measurement for electric current.

Future Aurora Research: After the Curtain Falls
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Significance of the Research

The appearance of the aurora signals that a geomagnetic
storm has already affected human systems. Carol Norberg, a
professor of the Department of Physics at Umea University
described the aurora as “the end of the line.” Consequently, one
might ask why we should study the aurora. While the aurora
itself cannot serve as a forecasting tool, studying it deepens
our understanding of the solar wind and geomagnetic storm
mechanisms that drive these impacts. The Quebec blackout
of March 13, 1989 illustrates why this research matters: when
CME particles reached Earth, GICs flowed through Hydro-
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Quebec’s power lines, transformers overheated, circuit breakers
failed, and the entire province lost power for nine hours,
leaving approximately six million people without electricity.
After examining historical records including radio emissions
and magnetic field data from the 1980s, David H. Boteler,
research scientist of Natural Resources Canada, finally revealed
the mechanism in the paper “A 21st Century View of the March
1989 Magnetic Storm,” (2019): the first CME accumulated
energy in the magnetotail, and the impact of the second CME
triggered the cascade.

Since then, power companies have developed capacitor
devices to block GICs in transformers, and PIM — the regional
utility coordinating power flows across 13 U.S. states — now
receives real-time space weather forecasts from the National
Oceanic and Atmospheric Administration to stabilize the grid
ahead of strong storms. As Professor Norberg noted, studying
historical events like the Quebec blackout allows researchers
to determine what happened, even without the ability to predict
exactly when such events will occur. The practical goal of
aurora research, then, is to improve the accuracy of these
predictions to prevent future damage.

Challenges in Research

While researchers have elucidated the basic principles of
auroral formation, many details remain unclear. Professor
Norberg notes that although the broad concepts are understood,
the detailed formation processes are only now beginning
to come into focus. A central difficulty is that auroras form
at altitudes between 90 and 130 km — too high for weather
balloons but too low for satellites to maintain stable orbit.
Researchers can use sounding rockets to probe this altitude
range. They can wait for an aurora to appear and launch a
rocket on a parabolic trajectory to pass directly through it. The
International Space Station, orbiting at 400 km, can look down
on and image the aurora — and occasionally pass through its
upper reaches — although direct measurement is not normally
possible.

The second challenge is that solar activity increasingly
deviates from model predictions. According to the paper
by Jamie M. Jasinski, researcher of NASA’s Jet Propulsion
Laboratory and Marco Velli, a professor of the Department
of Earth, Planetary and Space Science at the University
of California, titled “The Sun Reversed Its Decades-long
Weakening Trend in 2008,” (2025) solar wind speed has
increased by approximately 6 percent, its density by 26 percent,
its temperature by 29 percent and the pressure it exerts on



Earth by 34 percent since 2008. Solar activity had been
gradually weakening from the 1980s through 2008, but this
trend reversed for reasons that remain unknown. As Professor
Norberg notes, predicting solar activity is difficult even for
experts, and this unpredictability makes understanding the
aurora mechanisms that depend on it all the more challenging.

Research Prospect

Despite these challenges, research institutions worldwide —
including NASA, the Swedish Institute of Space Physics (IRF)
and the Korea Astronomy and Space Science Institute are
mobilizing satellites, radars, and ground-based observatories
to track the solar wind and auroras in real time. The IRF
is conducting research to determine the three-dimensional
structure of the aurora by installing cameras at multiple
locations. As Professor Norberg explained, “Researchers
previously obtained only two-dimensional images, but are now
combining photographs taken simultaneously from multiple
locations with modeling to reconstruct auroras in three
dimensions. Long-term data is also being accumulated by
capturing the aurora every minute throughout each night using
a rooftop all-sky camera, building a historical record of how
auroras evolve across solar cycles.”

Efforts are also underway to expand solar observation
networks. The ESA plans to launch the Vigil satellite in
2031 to the L5* Lagrange point. Currently, satellites at the
L1 point view CMEs head-on, making it difficult to gauge
their speed and direction accurately and limiting warnings
to approximately 20 minutes before impact. The L5 point
offers a side view of the Sun, and capturing images from this
angle before a CME is directed toward Earth is expected to
significantly extend forecast lead times.

Caduceus

A A moving magnet induces electric current in a nearby coil — the same
principle by which geomagnetically induced currents form in power grids
during solar storms.

Research is also expanding into the effects of solar activity on
ecosystems. According to the paper “Solar storms may trigger
sperm whale strandings: explanation approaches for multiple
strandings in the North Sea in 2016” (2018) by Klaus Heinrich
Vanselow and three other researchers at the Kiel University
Research and Technology Centre, magnetic field disturbances
caused by solar storms affect the migration of large marine
organisms. The team analyzed the mass stranding of 29 sperm
whales off the North Sea coast in early 2016 and linked it to
a powerful solar storm that distorted Earth’s magnetic field,
causing navigational errors of up to 460 km. Young whales
relying on the magnetic field for navigation consequently lost
their bearings and became trapped in the shallow waters of the
North Sea. This study suggests that space weather research is
essential not only for mitigating technological damage but also
for preserving ecosystems.

*L5: It is one of five Lagrange points — locations in space where the gravitational
forces of the Sun and Earth balance, allowing a smaller object to maintain a stable
position.

prevent them before that light appears.

“Tonight, the solar wind is expected to be strong, so we should be able to see a vivid aurora.
Everyone, look forward to tonight!” “Aurora hunters” gaze at the night sky, hoping for higher
CME levels and solar wind speeds. However, while the aurora beautifully adorns the night sky,
a warning signal sounds behind that curtain. The solar wind and CMEs that create the aurora
disrupt power grids, corrode gas pipelines, and damage satellites. While it is possible to enjoy
the light, we should also shine a spotlight on the dangers that exist and on those working to

subincho2022@hufs.ac.kr
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Bectween l-eaps
Ticeen in die Rest

outh Korea (hereafter Korea) officially renamed Workers’ Day, or “Geullojaeui Nal,” to Labor Day, known as

“Nodongjeol,” on May 1, 2026. This shift highlights the nuance between two Korean terms: while “geullo” refers

to labor performed under an employer’s direction, “nodong” emphasizes the autonomy and self-directed nature of
work. While workers’ agencies receive significant attention, some remain outside the labor market — the so-called “just
resting” population, who avoid job-seeking activities. According to Economically Active Population Survey (2026) by the
Ministry of Data and Statistics (MoDS), this group accounted for 16.4 percent of the non-economically active population
in February 2026, up from 11.3 percent in 2016, with the sharpest increase among youth aged 20 to 34, reaching 22.3
percent of the youth non-economically active population as of 2025. Some dismiss these individuals as unmotivated or
lazy. Yet viewing them solely as passive entities may be an oversimplification. The Argus analyzes the causes of this “just
resting” youth phenomenon from the perspectives of labor economics and psychology, examining its impact and necessary

changes in societal perceptions and policies.

P

/):' [Before Reading] Just Resting Population

The “just resting” population refers to non-economically active individuals who rest without specific reasons like
needing to deal with housework, childcare, or illness, and do not engage in job preparation or educational programs.
The non-economically active population includes students, the elderly, and discouraged job seekers, in contrast to the
economically active population — the employed and unemployed — who together form the labor force of those aged 15 and

older.

@ Why Do Young People Remain Outside the
Labor Market?

In the book Modern Labor Economics:
Theory and Public Policy (2017),
American economists Ronald G.
Ehrenberg and Robert S. Smith
examine wage fluctuations and the
role of government policy in worker-
employer relations. As Korea’s “just
resting” youth population grows, the book explains why
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young Koreans are exiting the labor market and the
economic losses that follow.

rJ Factors Affecting Labor Supply

Why do young people choose not to work? Labor
economics suggests workers choose not to work if they
judge resting provides higher utility than working. Various
theories examine the factors determining utility, such as the
reservation wage theory and labor-leisure choice models.
Based on these, labor supply factors fall into two categories:
wage factors and information factors.




Cover Story

rJ Background on the Labor Demand Side
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“T am feeling lazy, so I will be part of the ‘just resting’ population today.” Since the MoDS introduced the category,
a culture of mockery has emerged — dismissing any effort without immediate results as “just resting.” The MoEL
responded by renaming it “in preparation,” but renaming is not enough. Rest is not the problem; the tendency to
view it as failure is. This stigma hinders growth and incurs enormous costs. Society must recognize rest as renewal

and build conditions for reintegration. B
subincho2022@hufs.ac.kr
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hat if all the encryption systems we rely on today could be broken in seconds, and calculations that currently take

decades could be completed instantly? How would life change if solutions to complex problems, such as drug

development and climate change prediction, could be found in moments? What once seemed possible only in the
distant future is now approaching reality with the emergence of quantum computers. Quantum computing is a field of computer
science and engineering that leverages the properties of quantum mechanics to solve problems beyond the capabilities of even
the most powerful classical computers. In recent years, the quantum computing industry, a next-generation technology capable
of processing information too complex for conventional computers, has moved beyond a research-centered phase and entered
commercialization, with competition intensifying over this core infrastructure. In line with this trend, South Korea (hereafter
Korea) has also announced that, in its effort to become one of the world’s top three Al powers and top five science and technology
leaders through quantum-Al, it will launch a cluster bidding process for local governments in May, while aiming to achieve full
localization by 2028.

However, the advancement of quantum computers presents not only new possibilities but also risks that could disrupt existing
systems. In particular, current encryption systems may be rendered obsolete, making the development of countermeasures urgent.
In response, The Argus aims to examine the concepts and operating principles of quantum computers, while also analyzing the
expected changes and potential risks associated with their commercialization, in order to help readers gain a broader understanding
of this technology as it approaches everyday use.
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How do computers, which assist with information processing
in everyday life, recognize vast amounts of data such as
text, images, and videos? Computers do not understand
this complex and diverse information directly. Since they
fundamentally operate based on electrical signals, they can
distinguish only between two states: the presence or absence
of a signal. When expressed numerically, these two states
correspond to 0 and 1, and computers process all data using
this binary system. A single digit in this system, the smallest
unit, is called a “bit.” In other words, a bit is the most basic
unit used by classical computers to process information.
By combining bits, computers store and process all digital
information, including text, numbers, images, and videos.

How, then, do computers process information using O and 1?
All computations performed by a computer take place within
a device called the central processing unit (CPU). The CPU
functions as the brain of the computer and is a core piece
of hardware in which hundreds of millions of tiny switches,
known as transistors, open and close to control signals.
Here, computation does not simply mean adding numbers.
It refers to the process of logical decision-making in which
input bits pass through logical circuits such as adders and
are transformed according to specific rules. The resulting
combinations of Os and 1s are then converted into unique
codes through encoding, which transforms information into
visible digital data. For example, a particular combination
of numbers may correspond to the color value of a single
pixel on a display. In this way, imperceptible changes in
microscopic electrical signals undergo computational and
encoding processes within the CPU, ultimately becoming
visible digital information such as text and images
perceivable to humans.

The binary system of classical computers has driven
computer engineering for decades. The reason commonly
used computers are referred to as classical computers is that
they follow determinism, a principle of classical mechanics,
which governs the macroscopic world. Just as the motion of
objects in classical mechanics is determined by cause-and-
effect relationships leading to a single outcome, each bit in a
classical computer is also fixed in a definite state, either O or 1,
based on the physical condition of electrical flow. However,
as exploration of the microscopic world advanced in the late
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20th century, limitations began to emerge. In fields such as
analyzing the molecular structure of drug candidates, where
trillions of atoms interact, or simultaneously calculating
global climate variables, the limitations of the sequential
structure of classical computers became evident. Because
classical bits must evaluate every possible case individually,
the amount of computation increases exponentially as
variables increase, leading to a phenomenon known as
combinatorial explosion. As a result, problems emerged that
would take tens of thousands of years to solve even with the
most powerful supercomputers. To address these limitations,
at the Conference on the Physics of Computation jointly
hosted by Massachusetts Institute of Technology and IBM
in 1981, American theoretical physicist Richard Feynman
proposed the concept of a quantum computer, arguing that
nature is not classical and that, to simulate nature, computers
must operate based on quantum mechanics.

To realize Feynman’s proposal, a new fundamental unit
of information, the quantum bit, qubit, was introduced.
While classical computers generate bits, which represent
definite information of O or 1, based on differences in
voltage, quantum computers use the physical states of
quantum entities, such as electrons or ions, as information.
A quantum is the smallest indivisible unit of energy and
possesses physical properties entirely different from those of
matter in the macroscopic world. By leveraging these unique
properties, quantum computers perform computations that go
beyond the limitations of classical bits.

Quantum computers utilize unique microscopic phenomena
for computation. What principles do they rely on, and how
are these applied in quantum computing?

The first key concept is quantum superposition.
Superposition is a fundamental mechanism of quantum
mechanics that distinguishes it from binary bits in classical
computing systems. Unlike classical bits, which can exist in
only one state, either O or 1, qubits can exist in both states
simultaneously in superposition. In other words, until a qubit
undergoes measurement, an interaction with the external
environment, its state is not fixed but exists probabilistically
as a combination of both 0 and 1. At the moment of
measurement, the qubit is observed as either O or 1 according
to a probability distribution. For example, if there are three
qubits, a classical system can represent only one of eight



possible states, such as 000, 001, 010, 011, 100, 101, and 111,
at a time. In contrast, a quantum system can contain all eight
states simultaneously within a single superposition. Each
measurement yields one of these states at random according
to probability, and repeated measurements reveal each state
with a corresponding frequency. This means that with n
qubits, a quantum computer can process 2" states at once,
forming the basis for its ability to handle large computational
spaces.

In practice, quantum superposition is described not simply
as a probability distribution but as a wave function. A wave
function is a complex-valued function that represents the
state of a quantum system and describes the probability
amplitude of finding a particle at a given point in space and
time. Its graph takes the form of a wave that oscillates and
spreads through space. When a qubit is said to exist in both
0 and 1 states, it means that the possibilities of being 0 and
1 coexist within a single wave, like the peaks and troughs
of a wave. However, this wave loses its original properties
at the moment of measurement. When observed, the wave
function that had been spread over space collapses to a single
point, a phenomenon known as wave function collapse.
In this process, the multiple probabilistic possibilities in
superposition are reduced to a single definite outcome
through measurement.

A A wave function collapses into a single state when measurement occurs.

The principle that enables a quantum computer to find the
correct answer among the many computational paths created
through superposition is quantum interference. Quantum
interference occurs when multiple superposed wave functions
combine to form a new wave, with the amplitude changing
depending on phase differences between the waves. When
the phases align so that crests meet crests, the amplitude
increases: a phenomenon known as constructive interference.
Conversely, when crests meet troughs, the amplitude is
reduced or canceled out: a phenomenon known as destructive
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interference.

A Quantum interference occurs when waves combine, amplifying or
canceling probabilities depending on their phases.

Within quantum algorithms, the probability amplitude
of the correct answer is amplified through constructive
interference, while the amplitudes of incorrect or irrelevant
results are reduced close to zero through destructive
interference. The combination of probabilities in this
context refers to the addition of wave amplitudes, ultimately
increasing the probability density of obtaining the correct
answer upon measurement. In summary, superposition
enables a range of computational possibilities, while
interference selects the correct outcome by controlling the
phases among those possibilities.

Another key principle applied in quantum computing is
quantum entanglement. Entanglement refers to a state
in which two or more qubits form strong correlations
and behave as a single system. As qubits are not abstract
data units but physical entities such as electrons or ions,
information is stored in their quantum states, including
properties such as spin or energy level. In an entangled state,
these physical states are interconnected, so that even when
separated by large distances, measuring the state of one
qubit determines the state of another in a nonlocal manner.
By using entanglement, quantum computers can share and
synchronize information across qubits, allowing entangled
qubits to work together simultaneously and enhance
computational efficiency.

However, these advantages of quantum computers are valid
only when quantum coherence is maintained. Coherence
refers to the stable preservation of quantum properties such as
superposition and entanglement, with the phase of the wave
intact. Unlike classical computers, which determine 0 and
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1 through electrical signals based on the flow of electrons,
quantum computers rely on the delicate states of particles
themselves, making them highly sensitive to external
environments. Decoherence occurs when interactions with
external factors, such as slight temperature changes or
electromagnetic fields, disrupt the phase information of the
wave and cause the quantum state to revert to a classical
state. When decoherence occurs, the superposed information
is destroyed, leading to computational errors. As a result, the
ability to maintain and control quantum states over extended
periods is a critical factor that determines the performance of
quantum computers.

Ultimately, the commercialization of quantum computing
depends on the ability to suppress decoherence and build
hardware environments that can sustain quantum coherence
for as long as possible. Against this backdrop, research teams
around the world are engaged in technological competition
over how to physically implement qubits and isolate them
from external interference.

What methods are used
to create the environment
required for quantum
computing? One of the
most common hardware
implementation methods
is the ion trap. An ion
trap is a technology that
captures charged atoms,
or roms, 1n a vacuum A An ion trap confines charged atoms

using electromagnetic fields, allowing
them to function as qubits.

using electromagnetic
forces and uses them as
qubits. Typically, one electron is removed from atoms such as
calcium or barium to give them a positive charge, after which
electric fields are applied from multiple directions to hold the
ions in place. Quantum computers store qubit information, 0
and 1, by utilizing the energy levels of these trapped ions.
The key to constructing an ion trap system is maintaining
an extremely high vacuum within a chamber. A vacuum
chamber is essential to preserve quantum coherence. If even
a small number of air molecules remain in the chamber
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and collide with the ions, decoherence occurs immediately,
destroying the superposition state of the ions. Therefore, a
completely isolated vacuum environment is required to block
thermal interactions and physical interference.

To use these isolated ions for computation, researchers
employ precise laser beams as control tools. When a laser of
a specific frequency is directed at an ion, the electron inside
the ion absorbs or emits energy and transitions between
energy levels. This allows the electron to move between
the ground state, the lowest energy level, and the excited
state, a higher energy level. By controlling the intensity and
duration of the laser, it is possible to create a superposition in
which the electron exists across both states. In addition, by
using shared vibrational modes between ions, entanglement
operations that link their states can also be performed.

The greatest advantage of this approach is its longer
coherence time compared to other implementation
methods. Due to the inherent physical stability of atoms,
computational errors are low and reliability is high. However,
because ions must be arranged in a linear structure within
an electromagnetic field, it is difficult to scale qubits to the
thousands. Additionally, laser-based control is relatively slow,
which presents another limitation.

While the ion trap method captures individual atoms,
another hardware approach currently being researched is
the superconducting qubit, which is based on metal circuits.
The superconducting approach utilizes the phenomenon
of superconductivity, in which electrical resistance
disappears when certain metals are cooled to extremely low
temperatures close to absolute zero, which is minus 273°C.
In a state without resistance, tiny currents flowing through
a circuit can circulate indefinitely without energy loss.
Quantum computers use the flow of this current or the state
of electric charge and convert it into qubit information, O and
1, for computation.

The core device in implementing superconducting qubits
is the Josephson junction. A Josephson junction consists
of two superconductors separated by a very thin insulating
layer, and it exploits quantum effects that occur when current
passes through this barrier. Unlike conventional circuits,
superconducting circuits containing Josephson junctions have
energy levels that are unevenly spaced rather than at regular
intervals. Among these, the two lowest energy states are



selected and defined as the digital states 0 and 1. By applying
microwaves to the qubit, researchers can precisely control
its energy, allowing the qubit to exist in a superposition of 0
and 1 or become entangled with other qubits. To maintain
the superconducting state, an environment colder than outer
space is required. This is achieved using a large device called
a dilution refrigerator, which prevents decoherence, in which
minimal thermal energy can break superconducting coupling
and destroy quantum information. The greatest advantage
of the superconducting approach is that it can use thin-film
fabrication technologies similar to existing semiconductor
processes, making large-scale circuit design and qubit
expansion relatively easy. In addition, because it is directly
controlled by electrical signals, it offers high computational
speed.

A Josephson junction uses two superconductors separated by an insulator
to form the basis of superconducting qubits.

While the ion trap method uses naturally occurring atoms
and the superconducting approach relies on large-scale circuit
design, the quantum dot approach applies semiconductor
technology, which is central to modern electronic devices,
with high precision. A semiconductor refers to a material
whose electrical conductivity can be freely controlled
by applying voltage, and the quantum dot approach can
be understood as creating extremely small boxes on the
nanometer scale on a semiconductor substrate.

To understand this technology, it is necessary to first
consider the concept of bulk. Bulk refers to the solid state of
matter commonly encountered in everyday life. In this state,
numerous atoms are bonded together, and the energy levels
available for electrons to move form a continuous structure
similar to a wide highway. However, when the size of a
material is reduced to a scale smaller than the wavelength of
an electron and confined within a nanometer-scale space, a
unique phenomenon called quantum confinement occurs.

Quantum confinement is a phenomenon in which electrons
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that once moved freely in a wide space become confined
in a very small region, causing their energy to exist only at
discrete values. This can be compared to a child who once
ran freely in a large field but is now confined to a small
room, where movement becomes restricted and only certain
actions are possible depending on the size of the space. As
a result, the previously continuous range of energy levels
becomes discrete, resembling steps. Due to these properties,
quantum dots, although not actual atoms, exhibit energy
structures similar to those of atoms and are therefore referred
to as artificial atoms, serving as key components in qubit
implementation.
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A Quantum dots create discrete energy levels by confining electrons in
nanoscale semiconductor structures.

By isolating a single electron within this artificial
atom, information is stored using the electron’s spin, a
property related to rotation. Information is distinguished
based on whether the electron spins in a clockwise or
counterclockwise direction, and by applying a magnetic
field, a superposition state in which both directions exist
simultaneously can be created. In addition, interactions
between electrons in neighboring quantum dots are induced
to realize entanglement, which is essential for computation.

The greatest strength of this approach lies in its productivity
and scalability. Because it can utilize silicon semiconductor
manufacturing processes that have been developed over
decades, qubits can be made much smaller than in other
approaches, making it highly advantageous for large-scale
integration, with the potential to place millions of qubits on a
single chip. In fact, the U.S. chipmaker Intel has demonstrated
the potential for commercialization by unveiling chips
produced using this process. Although controlling the
spin state of electrons is technically challenging due to its
sensitivity, Korea, as a leading semiconductor nation, is also
striving to secure technological leadership through research
achievements led by related institutions.
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The quantum computing industry has moved beyond concept
verification and entered a phase of commercialization,
aiming to build systems that can be practically used. While
increasing the number of qubits was once the primary
indicator of technological capability, the focus has recently
shifted toward how stably errors can be controlled.

For example, IBM unveiled its 1,121 qubit superconducting
processor, Condor, at the IBM Quantum Summit in 2023,
marking an important milestone in integration density.
More noteworthy than simple qubit expansion, however, is
the introduction of a modular architecture called System
Two, which connects multiple processors to operate as a
single system. This suggests that future large-scale quantum
systems may evolve into network-based structures rather than
single-chip designs.

Meanwhile, Google demonstrated practical progress in
quantum error correction through research published in
Nature in 2023. According to the study, beyond a certain
threshold, increasing the number of qubits can reduce the
error rate, overcoming the previous limitation that more
qubits lead to more errors. This scaling advantage provides
important evidence that reliable quantum computation may
be achievable in the long term. IonQ, on the other hand,
emphasizes stable qubit control and high fidelity based on
the strengths of the ion trap approach. In particular, it has
proposed systems based on barium ions that can operate in
environments closer to room temperature, aiming to reduce
dependence on the extreme low-temperature equipment
required by superconducting approaches. As such, the
current competition has shifted beyond simple performance
demonstrations to a race to establish technological standards
across three key dimensions: scalability, stability, and
operational feasibility.

One of the most fundamental challenges in life sciences is
accurately predicting the three-dimensional structure of
proteins. Proteins are highly complex systems composed
of numerous interacting atoms, and the number of possible
configurations increases exponentially. As a result,
classical computers are often forced to rely on approximate
calculations and face limitations in replicating real biological
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environments.

Quantum computers differ fundamentally in that they
calculate such problems in a physically analogous way. Since
molecules themselves are quantum mechanical systems,
simulations using qubits can represent interactions between
molecules more naturally. In particular, the ability to explore
multiple states simultaneously through superposition and
to amplify meaningful solutions through interference is
advantageous for calculating complex energy states. If this
technology becomes practical, the process of identifying
candidate materials, which currently takes the most time
in drug development, could be shortened. Furthermore,
designing personalized treatments based on an individual’s
genomic data may become a more realistic possibility.

Quantum computers require special conditions such
as ultra-low temperature cooling systems and vacuum
environments, making them difficult for individuals
or ordinary companies to own directly. These physical
constraints are, in turn, accelerating the expansion of cloud-
based service models. Platforms such as IBM Quantum and
Amazon Braket allow users to access quantum processors
remotely via the internet.

Despite being an early-stage technology, this provides
researchers and developers around the world with an
environment to experiment with quantum algorithms. In
the future, a hybrid structure in which classical computers
and quantum computers share roles is likely to become
standard. In this model, quantum systems handle complex
optimization problems or specific calculations, while
classical systems manage data processing and control. This
suggests that quantum computers will not completely replace
existing computing systems but will instead function as
complementary infrastructure.

Modern artificial intelligence has developed based on
large-scale data and computation, but it faces structural
limitations as models grow larger, leading to increasing
computational costs and energy consumption. In particular,
during neural network training, finding optimal weights
becomes a combinatorial explosion problem, where the
number of possible cases increases exponentially as variables
grow. Quantum computers provide parallelism that allows
exploration of multiple possibilities simultaneously.

By considering multiple solutions at once through
superposition and amplifying correct outcomes through
interference, they offer advantages in solving optimization



problems. Ahn Jaewook, professor in the Department
of Physics at Korea Advanced Institute of Science and
Technology said, “Optimization problems appear to be
one of the fields most likely to be commercialized first,
as they can effectively utilize quantum computers’ ability
to explore parallel states and are relatively suitable for
hybrid collaboration with existing supercomputers.”
Although current research remains at a theoretical and early
algorithmic stage, quantum machine learning is expected
to complement the learning speed of classical Al or achieve
advantages in specific problem domains. In particular, its
potential applications are being explored in large-scale
optimization, probabilistic sampling and complex pattern
recognition.

Most security technologies used in everyday life, including
internet banking, e-commerce and messaging services, are
based on public key cryptography represented by RSA. The
core of this encryption system relies on the mathematical
difficulty of factoring extremely large numbers, a task that
would take an impractically long time even for modern
classical supercomputers. For example, factoring a number
with hundreds of digits to break encryption would require
tens of thousands of years using existing supercomputers,
making hacking effectively impossible.

However, the emergence of quantum computers
is challenging this assumption. In 1994, American
mathematician Peter Shor introduced Shor’s algorithm, which
theoretically demonstrated that quantum computers could
solve the factorization problem almost instantly by utilizing
superposition and interference. While classical computers
use a sequential approach, testing each possibility one by
one to find the correct answer, quantum computers have the

potential to neutralize existing encryption in seconds by
exploring all possibilities simultaneously through parallel
computation. Professor Ahn said, “The point at which
quantum computers could practically neutralize the RSA
encryption system is generally expected to fall within the
next 10 to 30 years, but the lower end of this range appears
to be moving closer due to the rapid development of related
technologies.”

In response to quantum computing, the global security
industry is accelerating research on post-quantum
cryptography (PQC). PQC refers to encryption systems
based on new mathematical algorithms, such as complex
lattice structures, that remain difficult to break even with the
powerful computational capabilities of quantum computers.
This is considered a critical technological infrastructure to
prepare for the moment when quantum computers become
practical and current encryption systems are rendered
ineffective, often referred to as Q Day.

Research in this field has already moved beyond the
theoretical stage and entered phases of standardization
and implementation. The National Institute of Standards
and Technology in the United States is selecting standard
algorithms for PQC through a multi-year evaluation
process, thereby reshaping global security standards.
In Korea, research institutions and private companies
are actively developing domestic PQC algorithms, and
telecommunications companies have recently completed
successful tests applying these technologies to real
communication networks, signaling a transition toward
commercialization. Ultimately, the future of security is
moving not toward countering quantum threats with quantum
principles, but toward building mathematical barriers that
even quantum computers cannot overcome.

Quantum computing is rapidly evolving from theory to practical technology, offering a new computational paradigm

that surpasses the limitations of classical systems. By leveraging principles such as superposition and entanglement, it

enables more efficient solutions to complex problems while driving innovation across multiple fields. At the same time,

its development brings both opportunities and risks, particularly in areas such as security, where existing encryption

systems may become vulnerable. As a result, efforts to develop complementary technologies are becoming increasingly

important. Rather than replacing classical computing, quantum technology is likely to function as a complementary

system. Understanding its potential and limitations will be essential as it becomes part of future technological

infrastructure. B
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Article Review: International Law and Its
Role in Maintaining Peace and Security

Yoo Chae-hyeon (Cub Reporter)
DAY

This article examines the development and limitations of
modern international law, focusing on the UN Charter as
the foundation of the contemporary legal system. It traces
how international law emerged from the devastation of two
World Wars to establish a legal order among sovereign states.
By analyzing cases like the invasion of Ukraine, the article
illustrates how political realities, particularly the veto power
of permanent Security Council members, can hinder the
enforcement of international norms.

The article clarifies the structural framework of
international law. It highlights that sovereign equality, the
prohibition of force, and peaceful dispute resolution are the
pillars of the UN Charter. By linking these principles to
real-world politics, it helps readers understand the practical
context in which international law operates.

However, the analysis emphasizes structural weaknesses
over practical influence. While international law lacks a
centralized enforcement body, the article overlooks indirect
mechanisms, such as diplomatic pressure, economic
sanctions, and reputational costs, that shape state behavior.
Furthermore, focusing solely on legal interpretations can
oversimplify complex conflicts, making international law
seem more fragile than it is in practice.

In summary, while the article provides a useful introduction
to global legal challenges, a more balanced view of its
functional impact would strengthen the analysis. Despite its
flaws, international law remains an essential framework for
global stability. B
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Jang Ye-seo (Cub Reporter)
Y

This article explains the role of international law in
maintaining global peace and order, while addressing its
limitations. It first introduces the formation and purpose of
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A Original Article

international law based on the UN Charter, and then connects
it to real-world cases such as the Russia-Ukraine war, nuclear
issues, and the U.S. intervention in Venezuela. Through these
examples, the article shows how international law is applied
in practice and suggests that its effectiveness can be limited
by political interests and structural problems, especially when
powerful states choose not to follow or selectively interpret it.

The article begins with an explanation of the basic concepts
and background of international law and then moves on to
specific cases. The discussion of issues such as the UNSC
veto in the Russia-Ukraine conflict, the ambiguity of self-
defense in relation to nuclear threats, and the conflict with
the principle of sovereign equality allows readers to see
the limitations of international law more clearly. Also, the
article presents a balanced perspective by emphasizing the
importance of international law and its limitations. It explains
that international law does not have a strong enforcement
mechanism and that its application often depends on the
political will of states.

However, the article does not suggest concrete solutions
sufficiently. For instance, it mentions key issues such as the
veto power of the UNSC and the ambiguity in interpreting
the right of self-defense, but it does not fully explore how
these problems could be addressed. In addition, some of
the cases focus more on describing the problem rather than
analyzing their long-term implications or potential changes.

To improve the article, it would be helpful to include more
practical solutions. For example, discussions on UNSC
reform, limits on veto power, stronger cooperation among
international organizations, or the development of clearer
international norms could strengthen the argument. It
would also be useful to provide a clearer outlook on how
international law might evolve in response to changes in the
global environment. Overall, this article encouraged readers
to think about international law not just as an ideal system,
but as something that continuously interacts with political
realities. &Y
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