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1. Letter From The Secretary General

Esteemed Participants of BALMUN’26,

It is my utmost pleasure to welcome you to this year’s annual session of BALMUN. It
is truly an honour to host a platform where passionate minds gather to engage in a meaningful
debate, diplomacy, and cooperation. BALMUN is not merely a conference; it is a created
space where ideas are challenged, and perspectives are broadened.

My journey in this club began on the day that I stepped into this school. I started as a
bot delegate, continued as an academic assistant, and now stand proudly as the Secretary
General of this year’s annual session. Our team has been working meticulously to ensure that
this MUN offers not only a rigorous academic experience but also an inspiring and
memorable one. We have overcome plenty of different challenges, but all of them have made
us stronger than ever to mark our target. We have poured relentless effort into this
conference.

With a highly dedicated academic and organizational team, we proudly present twelve
committees, including two General Assembly committees, six Special committees, and four
Crisis committees. Each committee is carefully designed to encourage critical thinking,
creativity, and collaboration. Over the course of three days, you will be able to defend your
ideas, listen to opposing views, and seek compromise in the pursuit of meaningful solutions.

I hope that BALMUN'26 serves as a reminder that true leadership lies not in
dominance, but in dialogue and not in certainty, but in openness to learning. As the academic
and organizational team of BALMUN, we eagerly look forward to witnessing the ideas you
will bring to life and the impact you will create throughout the conference.

Your Sincerely,

Kerem Kili¢
Secretary General of BALMUN’26
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2.Letters From the Under-Secretary General

Welcome dear delegates of BALMUN'26 !

I am Burak Durgut a 9th grade student at Bahgelievler Anatolian High School and I'm thrilled
to welcome you as your Under-Secretary General for the first general assembly committee
DISEC at BALMUN'"26

Before moving on with the study guide i would like to express my graduations to our
Secretary Generals Kerem Kilic, Dora Kolemen and Eda Sahra for making this mun possible,
my Co-Under Secretary General Zehra Betul Duysak for her efforts on this committee, and
my Academic Assistant Yigit Gence for his hard work upon this study guide.

Additionly, I encourage all of you to do your research and read this study guide and feel free
to get more information beyond this study guide to increase your knowledge about the topic
so that you can have better debates upon your agenda item.

I believe that we will have 3 amazing days in our committee where we can have fun and
laughter while having fruitful debates and finding solutions related to our topic.

If you have any kinds of questions of any type you can reach me via
durgutburak37@gmail.com

Sincerely,
Burak Durgut

The Co-Under Secretary General of the 1st General Assembly Disarmament and International

Security Committee
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3. Introduction to the Committee

A
VV Q\] DISEC
Disarmament and

\\(( / ylnterndtional Security
“A 4/ Committee

The First Committee of the UN General Assembly, also widely known as “GA1: DISEC”
(Disarmament and International Security Committee) is one of the six general assembly
committees within the scope of the United Nations. It addresses the global issues related to
elements such as disarmament, international peace, security regimes, and the regulation of
armaments while drafting effective resolutions to boost international cooperation in order to
maintain a peaceful environment around the globe. As a collective platform open to all 193
UN member states, DISEC holds a meaningful and accommodating place where every
country, regardless of its stance, has an opportunity to express its concerns and suggest
solutions to growing global security threats the world is facing today.

GAL: DISEC is a crucial committee that continues its work based on the UN Charter Rules
and often is in a strong connection with other groups, such as the United Nations Office for
Disarmament Affairs (UNODA). Although DISEC does not possess the authority to put the
resolutions found to act, it plays a significant role in creating worldwide standards and
promoting diplomacy involving multiple nations. Common debate topics include nuclear

disarmament measures, non-proliferation, space military operations, and armed conflicts.

In DISEC, participants must manage alliances and delicate subjects while keeping their

country’s position harmonised with the mutual aim of world stability. As a result of this

feature of the committee, delegates must possess a good knowledge of international law,
geopolitical matters, and security strategies.
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4. Key Terms and Definitions

Verification: A process used to confirm that countries are truly complying with nuclear
disarmament agreements and not secretly developing or testing new weapons.

Inspection Mechanisms: Procedures in which international bodies go and visit nuclear
sites for evidence gathering to determine whether the states are following the promised
treaties accordingly or not.

Transparency:The openness of states in sharing accurate information about their
activities such as nuclear activities, facilities and materials in order to increase trust and
lower suspicion among the international community.

Non Proliferation: Efforts to prevent the spread of nuclear weapons, materials and
technology to states that do not possess them.

Non Proliferation Treaty: A global treaty aimed at preventing the spread of nuclear
weapons and increasing nuclear disarmament .

Disarmament: The reduction or complete elimination of weapons, especially those that
can cause mass destruction.

Dual Use Technology: Technology that can be used for both civilian and military
purposes, such as nuclear technology for energy production which could be used to
develop nuclear weapons.

Remote Monitoring: The use of cameras, sensors and electronic seals to observe nuclear
facilities without constant physical presence.

Illicit Nuclear Activities: Undeclared or illegal nuclear programs, facilities or material
production in violation of international agreements.

Arms Control: International agreements that regulate or limit the production,
deployment, development or use of weapons.

Confidence Building Measures: Voluntary actions taken by states to reduce distrust,
such as data exchanges and allowing inspections.

5. Existing International Frameworks

Existing legal frameworks form the backbone of international efforts on nuclear disarmament
verification and inspection. These frameworks establish binding obligations, monitoring
systems, and inspection authorities that support transparency and trust among states. Progress
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in verification depends on how well states apply these rules and address structural gaps inside
them.

5.1. Treaty on the Non-Proliferation of Nuclear Weapons

The Treaty on the Non-Proliferation of Nuclear Weapons represents the foundational legal
framework for nuclear disarmament verification. The treaty establishes legally binding
obligations for non-nuclear-weapon states to refrain from acquiring nuclear weapons. In
return, nuclear-weapon states commit to pursuing disarmament and sharing peaceful nuclear
technology.

Verification under the treaty focuses on non-proliferation rather than confirmed disarmament.
Article III requires non-nuclear-weapon states to accept safeguards administered by the
International Atomic Energy Agency. These safeguards verify declared nuclear material and
facilities. Nuclear-weapon states face no equivalent inspection obligations for their arsenals.
This asymmetry creates a structural gap in verification credibility.

The treaty lacks a defined timeline or measurable benchmarks for disarmament under Article
VI. No legal mechanism exists to verify the dismantlement of nuclear warheads. The
withdrawal clause permits states to exit during security crises. Enforcement relies on political
action through the Security Council, which limits consistency. These gaps reduce confidence
and restrict the treaty’s role in advanced disarmament verification.

Participation in the Nuclear Non-Proliferation Treaty.

I Recognised nuclear-weapon
state ratifiers
| Recognised nuclear-weapon
state acceders

I Other ratifiers

I Other acceders or succeeders
Acceder, which announced its
withdrawal (North Korea)
I Non-parties
(India, Israel, Pakistan, South Sudan)

Partially recognised state that ratified (Taiwan)

5.2. IAEA Safeguards System and the Additional Protocol
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The International Atomic Energy Agency (IAEA) safeguards system implements verification
obligations under the NPT. Safeguards rely on state declarations, nuclear material
accountancy, surveillance systems, and on-site inspections. Inspectors verify that nuclear
material remains in peaceful use.

The Additional Protocol strengthens this framework by expanding access rights. Inspectors
gain authority to visit undeclared locations, fuel cycle facilities, and research sites.
Information sharing improves the detection of covert activities. Adoption of the Additional
Protocol remains voluntary. Several states operate under limited safeguards agreements.

Safeguards depend heavily on accurate state declarations. Access restrictions limit inspection
scope during disputes. Resource constraints affect inspection frequency. The system verifies
material use rather than weapon dismantlement. No mandate exists to monitor warhead
destruction or fissile material removal from military stockpiles. These limits prevent
safeguards from supporting final stage disarmament verification.

5.3. Comprehensive Nuclear-Test-Ban Treaty

The Comprehensive Nuclear-Test-Ban Treaty establishes a legal prohibition on nuclear test
explosions. Its verification regime includes seismic, hydroacoustic, infrasound, and
radionuclide monitoring stations. These systems detect nuclear test signatures across the
globe.

The monitoring network operates continuously and provides technical credibility. Data
sharing supports transparency and early warning. The treaty has not entered into force due to
missing ratifications. On site inspections remain legally inactive. States outside the treaty face
no binding obligations.

The regime verifies testing behavior rather than weapon dismantlement. It does not address
existing arsenals or stockpile reductions. Political deadlock weakens deterrence against
violations. These gaps limit its contribution to comprehensive nuclear disarmament
verification.

S5.4.Bilateral and Plurilateral Arms Control Agreements

Bilateral arms control treaties establish the most intrusive verification mechanisms in
practice. Agreements such as New START include data exchanges, notifications, inspections,
and technical monitoring. These treaties verify deployed delivery systems and strategic
warheads.

Verification procedures demonstrate feasibility of deep inspections under mutual consent.
Inspectors confirm numbers, locations, and operational status. These regimes rely on stable
political relations. Suspension or expiration removes verification authority immediately.

Scope remains limited to participating states. Many warheads remain outside coverage,
including reserve and retired weapons. Emerging nuclear states remain excluded. The
bilateral structure restricts scalability and long term reliability. These limits prevent global
verification integration.
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5.5. Nuclear Weapon Free Zone Treaties

Nuclear weapon free zone treaties prohibit nuclear weapons within defined regions. These
treaties promote regional stability and reinforce non proliferation norms. Verification relies
on IAEA safeguards and regional institutions.

Member states accept inspections and monitoring obligations. Nuclear weapon states provide
security assurances through protocols. These assurances lack binding enforcement
mechanisms. Nuclear weapon states remain outside direct disarmament obligations.

The treaties do not reduce global arsenals. Verification authority depends on external
institutions. Enforcement tools remain limited. These frameworks support prevention rather
than confirmed dismantlement.

Existing legal frameworks establish inspection authority and monitoring norms. They
prioritize non proliferation and testing bans over verified dismantlement. Unequal obligations
weaken trust. Voluntary participation limits coverage. Political dependence affects
enforcement.

Advanced verification technologies require legal mandates for access, data use, and
inspection rights. Without legal reform, technological improvements face implementation
barriers. Strengthening verification requires expanding binding obligations and closing legal
gaps within existing frameworks.

6. Current Verification and Inspection Practices

Current verification and inspection practices translate legal obligations into operational
action. These practices rely on international organizations, state cooperation, and technical
tools. They aim to detect violations, build confidence, and reduce uncertainty. Despite
technical progress, practical limits continue to affect effectiveness.

6.1. IAEA On-Site Inspections and Safeguards Implementation

On-site inspections conducted by the International Atomic Energy Agency form the core of
current verification practice. Inspectors visit declared nuclear facilities to verify nuclear
material inventories and operational status. They conduct physical inspections, review
records, and apply containment measures.

These inspections depend on state cooperation and declared information. Inspectors rarely
access military facilities. Disputes over access delay verification. Short-notice inspections
remain limited in many states. Inspection frequency depends on available resources. These
constraints reduce detection capability for undeclared activities.

6.2. Remote Monitoring and Surveillance Technologies

Remote monitoring supports continuous verification without permanent inspector presence.
Tools include surveillance cameras, electronic seals, radiation detectors, and satellite imagery.
These systems transmit data to monitoring centres.
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Remote tools reduce inspection gaps and increase transparency. They depend on
uninterrupted data transmission. States control installation and maintenance conditions.
Tampering risks persist. Legal authority for expanded use varies by agreement. These limits
reduce reliability during political crises.

6.3. Use of National Technical Means

States use national technical means such as satellites, radar systems, and signals monitoring
to support verification. These tools operate independently of international organisations. Data
supports treaty compliance assessments.

National technical means increase detection capability. Data remaixns classified and
selectively shared. Smaller states lack access. Lack of standardisation reduces transparency.
Reliance on national assessments raises trust concerns. These issues complicate multilateral
verification.

6.4. Data Exchanges and Confidence Building Measures

Regular data exchanges support verification by increasing transparency. States submit
information on nuclear material, facilities, and delivery systems. Notifications cover
movements, tests, and operational changes.

Data exchanges reduce misunderstanding and support inspection planning. Accuracy depends
on self-reporting. Verification of submitted data requires access. Inconsistent reporting
standards complicate comparison. Delays reduce effectiveness. These weaknesses limit
confidence-building impact.

7. Verification Technologies in Use

Verification technologies form the technical core of nuclear disarmament monitoring. These
tools detect undeclared activity, confirm declared information, and support independent
assessment. Each technology solves a specific verification problem, yet each carries
operational limits, political constraints, and technical flaws. Understanding both capability
and weakness remains essential for improving verification credibility.

7.1. Satellite Imagery and Geospatial Analysis

High-resolution optical satellites monitor nuclear facilities, test sites, and suspicious
locations. Analysts track construction, new infrastructure, soil disturbance, vehicle patterns,
cooling systems, and ventilation outlets. Multispectral and infrared imaging detect heat
emissions linked to reactor operation or enrichment activity. Synthetic aperture radar allows
observation through clouds and at night.

Time series geospatial analysis compares images across months or years. Sudden structural
changes, excavation, or unusual movement patterns trigger alerts and inspection requests.
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Flaws and limits remain significant. Underground facilities avoid detection. Camouflage,
decoys, and concealment techniques reduce clarity. Cloud cover, terrain, and weather affect
image quality. Image interpretation requires expert analysts and supporting intelligence.
Smaller states lack independent access to high-quality imagery.

Improvement requires broader data-sharing agreements, integration of radar and thermal data,
and automated image-comparison systems supported by machine learning.

7.2. Radiation Detection and Spectrometry Devices

Inspectors use handheld and installed detectors to measure gamma rays, neutrons, and alpha
particles. Spectrometry devices identify isotopic signatures of uranium and plutonium. These
tools confirm the presence of material during inspections, border monitoring, and facility
checks. Fixed detectors monitor storage areas and waste sites over long periods. Mobile
detectors support surprise inspections and perimeter checks. Performance depends on
distance, shielding, and environmental interference. Thick concrete, lead barriers, or
underground storage reduce detection sensitivity. Instruments require frequent calibration.
Incorrect use or poor maintenance produces false readings. Improvement requires higher
sensitivity detectors, better training for inspectors, and integration with real-time data logging
systems.

7.3. Seals, Tags, and Tamper-Indicating Devices

Electronic seals, fibre optic seals, and Radio Frequency Identification (RFID) tags secure
containers, storage units, centrifuge halls, and transport vehicles. These devices record
opening attempts, time stamps, and movement history. Some systems transmit alerts directly
to monitoring centers. These tools maintain continuity of knowledge between inspections and
reduce the need for constant human presence. Seals depend on power supply, stable
communication, and correct placement. Physical damage, signal blocking, or deliberate
interference affect reliability. States control installation conditions which limits inspector
control. Older mechanical seals remain vulnerable to replication or bypass. Improvement
requires encrypted communication, battery-independent designs, and standardised installation
protocols supervised by inspectors.

7.4. Neutron and Gamma Measurement Systems for Warhead
Verification

Specialised neutron multiplicity counters and gamma detectors verify the presence of fissile
material inside a warhead without revealing design details. Information barrier systems
process data and show only a yes or no result to inspectors. These technologies support future
dismantlement verification where direct inspection of warheads remains politically sensitive.
Systems remain expensive and technically complex. States fear exposure of classified
information. Trust in information barrier software creates additional political hesitation.
Limited field testing reduces confidence in operational reliability. Improvement requires joint
international testing programs, open validation of information barrier systems, and cost
reduction through standardisation.

10
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7.5. Environmental and Atmospheric Sampling Technologies

Inspectors collect soil, water, air, and vegetation samples around facilities and suspected sites.
Laboratories analyse isotopic traces linked to enrichment, reprocessing, or nuclear testing.
Atmospheric sampling stations detect radioactive particles carried by wind across borders.
These methods detect undeclared activity even when facilities remain hidden. Weather
conditions, time delays, and environmental contamination affect sample quality. Chain of
custody procedures must remain strict to avoid disputes. Laboratory capacity varies between
regions, which delays analysis. Improvement requires more regional laboratories, faster
transport protocols, and standardised sampling methods.

7.6. Data Analysis, Al, and Pattern Recognition Systems

Verification generates large data sets from satellites, sensors, seals, and inspections. Al
systems compare patterns, detect anomalies, and flag suspicious trends. Automated alerts
help inspectors prioritise sites and reduce human error.

Verification technologies strengthen the credibility of nuclear disarmament monitoring by
reducing reliance on state declarations and increasing independent technical assessment.
These tools work together to detect anomalies, confirm compliance, and support inspectors
with measurable evidence.

Each technology solves a different verification problem, yet none operates without limits.
Technical constraints, political restrictions, uneven access, and maintenance challenges
reduce effectiveness in practice. Gaps appear when data remains fragmented, equipment lacks
standardisation, or states restrict operating conditions.

Progress depends on integration. Verification improves when satellite data, sensor readings,
sampling results, and analytical software operate as a single system rather than isolated tools.
Standard protocols, shared technical standards, transparent data handling, and joint testing
programs increase reliability. Future improvement requires investment in technology, training
for inspectors, wider data sharing, and stronger international cooperation to reduce political
interference in technical verification processes.

8. Key Challenges in Verification Systems

Verification systems operate under persistent technical, political, legal, and operational
pressures, which reduce their ability to detect violations in time and with certainty. Even
when advanced technologies exist, structural weaknesses limit their effectiveness in practice
and create gaps which states exploit.

8.1. Limited Access to Sensitive and Military Sites

Verification loses strength when inspectors fail to access military bases, underground
complexes, research centres, and undeclared locations. States invoke national security to
deny, delay, or restrict entry, which turns inspections into negotiated events rather than

11
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independent procedures. Delayed access allows removal of equipment, relocation of
materials, or alteration of site conditions before inspectors arrive. Legal frameworks in many
agreements fail to guarantee short notice or challenge inspections with binding force.
Political bargaining often replaces technical necessity. Stronger legal mandates, predefined
access rules, and automatic consequences for refusal would reduce this vulnerability.

8.2. Dependence on State Declarations and Self-Reporting

Many verification steps begin with information provided by states, including facility lists,
nuclear inventories, and operational updates. Inspectors often verify what states choose to
disclose rather than what may exist in reality. False reporting, incomplete declarations, and
delayed submissions create blind spots which technical tools alone cannot close. Verification
becomes reactive rather than proactive. Independent cross-checking through satellite data,
sensor networks, and environmental sampling must reduce reliance on self-reporting.
Standardised reporting formats across agreements would improve comparison and detection
of inconsistencies.

8.3. Technological Inequality Between States

Effective verification requires advanced satellites, laboratories, detectors, software systems,
and trained analysts. Many states lack these resources and depend on data from
technologically advanced countries. This imbalance creates trust problems and limits
independent assessment. Smaller states accept conclusions without the capacity to verify
them. Shared technology platforms, international funding mechanisms, and regional technical
centres would reduce inequality and improve transparency.

8.4. Political Interference in Technical Processes

Verification findings often enter political debate before the technical assessment concludes.
States challenge results, delay investigations, or block action within international
organisations for strategic reasons. Political interests shape how evidence gets interpreted.
Technical credibility weakens when political pressure influences conclusions. Strong
institutional independence for verification bodies and clear separation between technical
reporting and political decision-making would protect objectivity.

8.5. Data Fragmentation and Lack of Integration

Verification produces large volumes of data from satellites, sensors, laboratory analysis,
inspections, and national reports. These data streams often remain in separate systems with
different formats and limited interoperability. Analysts struggle to combine information into a
unified assessment. Patterns which appear across multiple sources remain hidden. Integrated
data platforms, common standards, and secure sharing channels would allow faster and more
accurate interpretation.

12
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8.6. Tampering, Evasion, and Concealment Techniques

States develop methods to avoid detection such as underground facilities, shielded storage,
electronic interference, and deceptive construction. Verification systems often adapt after
evasion techniques emerge rather than preventing them in advance. Continuous research into
concealment detection, frequent technological updates, and adaptive verification strategies
would reduce this gap.

8.7. Resource and Personnel Constraints

Inspection agencies operate under budget limits, staff shortages, and expanding workloads.
Inspection frequency and depth depend on available resources rather than risk level. Limited
personnel reduces field presence and analytical capacity. Increased funding, specialized
training, and risk based prioritization would improve coverage and effectiveness.

8.8. Legal Gaps Between Different Treaties and Agreements

Different treaties establish different verification authorities, procedures, and standards.
Inspectors operate under varying legal limits depending on the framework in use. These
inconsistencies create confusion and uneven application of rules. Harmonizing verification
standards and aligning legal authorities across agreements would strengthen consistency.

Verification systems face challenges not because technology lacks capability, but because
access remains restricted, politics interferes with technical work, resources remain uneven,
and data stays fragmented. Strengthening legal authority, institutional independence,
technological integration, and international cooperation would close many of these gaps and
increase confidence in nuclear disarmament verification.

9. Case Studies

Case studies are real world examples that show how countries or international organizations
improve the way they verify that nuclear weapons are actually being reduced or eliminated
and inspect countries to ensure that they are following the disarmament agreements and their
procedures.

Additionally it must not be overlooked that nuclear disarmament emerges from verification
technologies that are not neglected and being enhanced against modified and updated nuclear
weapons, as well as inspection mechanisms which adapt into upgraded technologies of
developed nuclear armory and not just being a signed paper.

9.1. Treaty on the Non-Proliferation of Nuclear Weapons (NPT )

A key case study can be discovered in the safeguards system of the NPT. Under the III article
of the NPT, the countries that do not acquire any nuclear weaponry, must allow the IAEA to
perform inspections and check their nuclear materials and facilities.

13
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Furthermore the safeguards that are in the intention of verifying the State’s obligations apply
to all source or special fissionable material; whether it is produced, processed, or used in
nuclear facilities elsewhere. They must cover all peaceful nuclear activities within the State's
territory, under its jurisdiction, or under its control anywhere.

As an illustration in 2024, the IAEA has applied safeguards under the III article of the NPT
across 190 countries, including Australia. Which after conducting inspections and on-site
verification activities have come into a conclusion and stated that all declared nuclear
material remained in peaceful use. This situation reflects an effective implementation of NPT
inspection mechanisms in a real world example.

9.2.United Nations Special Commission (UNSCOM)

The United Nations Special Commission was a UN mandated inspection agency established
in April 1991 in the wake of the Persian Gulf War to ensure the elimination of Iraq’s
supposed ballistic missiles and weapons of mass destruction .

The main purpose of the commission was to monitor the elimination of any discovered
weapons of mass destruction, ballistic missiles with a range greater than 150 km (93 miles),
and related production facilities and thus conducted on-site inspections of Iraq’s biological,
chemical, and missile capabilities.

UNSCOM was also supposed to ensure that Iraq did not resume its efforts to acquire or
produce such weapons. It also conducted nuclear weapons inspections in Iraq in collaboration
with the International Atomic Energy Agency (IAEA).

The commission conducted several inspection missions from facility inspections to
equipment dismantlement and uncovered and destroyed significant amounts of prohibited
weapon materials. However, its operations were often blocked by the Iraqi government,
which restricted access to nuclear sites.

Later the Iraqi government accused UNSCOM of espionage which reduced trust and hindered
transparency over time. In December 1998 the cooperation with the commission had
effectively ended due to the fact that of a U.S. and U.K. bombing campaign in Iraq. And Iraq
did not allow UNSCOM investigators to resume their work. Iraq’s failure to cooperate caused
deep divisions within the UN Security Council, which weakened UNSCOM’s political
mandate. The council could lift UN economic sanctions against Iraq only after the inspectors
declared Iraq free of weapons of mass destruction, which it could not do if it was barred from
making further inspections. Finally, in December 1999 the Security Council agreed to form a
new inspection agency, UNMOVIC, which would maintain political neutrality by being made
up of UN employees.

9.3.New START

The New START is a bilateral nuclear treaty between The Russian Federation and The
United States of America. It was signed in 2010 in Prague by Barack Obama and Dmitry
Medvedev and became legally binding in 2011 replacing the former Strategic Arms
Reduction Treaty (START 1).

14
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The treaty's primary objective was to limit and reduce the total number of deployed strategic
nuclear warheads and establishment of a new inspection and verification regime replacing the
SORT mechanism from the previous treaty and ensuring clarity and transparency between the
two most dominant nuclear powers.

The treaty included one of the most advanced verification systems in nuclear arms control
allowing up to 18 on-site inspections per year divided into 2 types. Type One, which inspects
the nuclear sites with deployed and non-deployed strategic systems (up to 10 per year), and
Type Two inspects the sites with only non-deployed strategic systems (up to 8 per year).

In addition to these on-site inspections; the Treaty also focuses on increasing mutual
verification mechanisms. For instance the two states parties exchange biannual data with each
country providing the other a declaration of its deployed strategic delivery vehicles,
launchers, and warheads including a breakdown of warhead numbers across the three types of
delivery vehicles and the number of strategic vehicles and warheads deployed at each
declared base. A substantial amount of information is also provided in the periods between
biannual exchanges, via treaty-required notifications.

10. Emerging Technologies for Verification Systems

Verification mechanisms play a significant role in improving accuracy and credibility in
nuclear disarmament. These systems are crucial for ensuring compliance in practice, while
also providing nuclear deterrence and transparency measures. Emerging technologies
therefore offer contemporary tools to actively monitor compliance with disarmament
agreements, while protecting sensitive national security information, in order to prevent any
unwanted circumstances in the near future.

10.1. Satellite Imagery and Remote Sensing

Modern high-resolution satellite imagery continues to open new doors for the continuous
oversight of nuclear facilities, missile sites, and potential test locations. Equipped with
Synthetic Aperture Radars (SAR) and infrared imaging mechanisms, this system offers a
versatile and convenient tracking platform. While SARs can continuously track these
facilities even in adverse weather conditions or at night, they discern landforms and structural
changes over time. On the other hand, infrared imaging mechanisms provide indications of
nuclear activities via thermal patterns and indirectly identify reactor operations and test
preparations. Since these facilities can now be monitored 24/7, satellite imagery makes it
possible to track long-term changes and gradual developments in a specific region instead of
a standard check within a certain time frame.

Another key point is that satellite data, rather than serving as standalone “proof”, is employed
for early warning and risk assessment purposes. This system is commonly used merely as an
early warning and preliminary verification tool, with the cardinal reasons being potential
false positives in data interpretation and concerns over confidentiality and the disclosure of

15
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military systems. It being costly and the inequalities in access to technological capabilities are
other key elements which place it in the “emerging” segment.

10.2. Artificial Intelligence and Machine Learning

Artificial intelligence (AI) and machine learning algorithms enhance verification rapidly by
analyzing large volumes of data collected from a variety of resources such as sensors,
inspections, and satellites, as previously mentioned. These algorithms often have pattern
recognition features, which detect anomalies and any deviation from normal patterns, greatly
strengthening early warning systems. An unanticipated growth at a nuclear site or uncommon
transfers of nuclear materials being identified helps spot treaty violations and prioritize these
circumstances accordingly, thereby enhancing the effectiveness of inspections. Drones, robot
vehicles and autonomous monitoring systems are also used to access hazardous or restricted
areas, which can conduct visual inspections and radiation measurements. Additionally, the
Comprehensive Nuclear Test-Ban Treaty Organization (CTBTO) and International Atomic
Energy Agency (IAEA) are currently conducting pilot studies, using machine learning
algorithms to analyze nuclear test sites and facility activities, which points to the common
usage of these algorithms in times to come.

Although this system does offer proper advantages, it does have limitations which need to be
enhanced. For instance, the system occasionally giving false positives may lead to
unnecessary diplomatic tensions and many nations do not find it appropriate to fully rely on
Al algorithms, given it’s “black box” nature, which would require human oversight. Due to
these limitations, this technology is still in the phase of emerging.

10.3. Environmental Sampling and Radiation Detection

Advanced radiation detection systems actively make it possible to detect trace amounts of
radioactive materials in the air, soil, and water. Strategies such as noble gas monitoring and
isotopic analysis, open the door to confirm whether nuclear tests or illicit nuclear activities
have occurred in a certain area, while also granting the opportunity to identify the type and
source of a nuclear activity even long after the action has taken place. Portable high sensitive
radiation detectors are also being developed to rapidly conduct field inspections, minimizing
setbacks. This method ensures inspector safety, causing minimum radiation exposure.

On the other hand, environmental sampling functions by running a set of tests on samples of
soil, water and air from the area of suspicion. Similar with the radiation detection systems,
respective authorities and nations can now detect illicit nuclear activities long after they were
conducted with the sampling technique.

Overall, these techniques are not only used for detection but also for early warning,
compliance assessment, and risk scoring purposes. The findings are often supported with
on-site inspections and diplomatic initiatives, as this system also has a set of limitations.
Firstly, the results may be confused with natural radioactive sources, which leads to
unnecessary alarms that rise international tension. Secondly, the collection of samples in

16
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some areas are strictly prohibited, making it impossible for this strategy to be used. Lastly,
high equipment and technology costs are unreachable for certain countries, which struggle to
even meet their basic needs. With these limitations kept in mind, nations are constantly on the
search for contemporary attempts to automate the analysis of sample data using algorithms,
develop more sensitive and faster detectors, and support the forming of remote sampling and
drone based collection systems.

10.4. Autonomous and Robotic Inspection Tools

Drones, robotic vehicles, and autonomous monitoring systems are increasingly used to access
hazardous or restricted areas. Human entry to highly radioactive areas often cause serious
diseases in the long run and is a threat to human life. Robotic systems provide a safe
alternative for this issue, while also reaching hard-to-access areas such as collapsed
structures, underground tunnels, and reactor chambers. In cases where governments impose
access restrictions, they can be considered a less intrusive method. Apart from this, these
tools can collect a variety of data, including high resolution visual and thermal imaging,
radiation level measurements, and structural integrity assessments. Tasks can be completed
more frequently compared to human based inspections, continuous monitoring systems could
be established and it would be less costly in the long run.

Although this structure possesses many strategic features, certain technical malfunctions
cause massive drawbacks. Cybersecurity risks, state sovereignty and airspace sensitivities,
and the risk of being perceived as a military intelligence tool by countries are also key
factors, which limit the effectiveness of these technical tools.

11.Domestic Approaches

11.1.National Implementation of International Obligations

The effectiveness of international nuclear disarmament frameworks depends heavily on their
assimilation into domestic legal systems. States that are in the Treaty on the Non Proliferation
of Nuclear Weapons (NPT) are required to turn their treaty commitments into enforceable
national laws. Without domestic implementations, international obligations must remain
politically attached but lack practical enforceability within national judgement. Therefore,
national systems serve as a basis upon which internal verification regimes function .

Complete domestic legislation typically regulates the possession, transfer, storage and use of
nuclear materials. These laws often prohibit unauthorized proliferation related activities,
including illicit trafficking and unauthorized systems or technology transfers. Via establishing
clear legal penalties, states create obstacle mechanisms that support non proliferation norms.

Another essential aspect of domestic implementation is the establishment of licensing and
authorization systems for nuclear facilities. Nuclear operators tend to require governmental
approval before construction or operation of any facilities involving nuclear materials.
Through these licensing systems, governments can monitor obediences with safety and
safeguards standards from the beginning of the operations.

11.2.National Regulatory Authorities
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In addition to legislative systems, states often tend to establish specialized regulation
authorities to monitor nuclear activities. These institutions function as the main domestic
bodies responsible for implementing nuclear safety and safeguard standards. Their authority
typically includes inspection, monitoring, licensing, and enforcement activities within the
party state's national territory.

National regulatory bodies also serve as the contact point between states and international
verification institutions. For instance, authorities such as the U.S. Nuclear Regulatory
Commission and the Japan Nuclear Regulation Authority coordinate closely with the IAEA
to enable inspections and reporting. Furthermore these institutions maintain detailed
databases of nuclear materials and administer material accountancy systems.

The independence and technical amount of regulatory authorities significantly outcome the
effectiveness of domestic verification. Well funded and autonomous institutions are improved
and equipped to resist political interference and save professional standards. Strong
regulatory structures improve international confidences in a state's commitment to
disarmament. In the end, domestic regulatory institutions serve as a bridge between national
sovereignty and international accountability.

11.3.Domestic Transparency and Confidence-Building Measures

Beyond formal legal and regulatory mechanisms, domestic transparency initiatives play a
crucial role in reinforcing verification regimes. Transparency measures contribute to
trust-building by reducing uncertainty concerning a state’s nuclear intentions and capabilities.
While not always legally required, such practices prove voluntary commitment to
accountability. In the context of disarmament, confidence-building is often as important as
technical verification.

Some states publish aggregate information concerning their nuclear stockpiles or fissile
material holdings. Although sensitive operational details are typically withheld for security
reasons, limited public disclosure can signal adherence to reduction commitments.
Parliamentary oversight committees may also check nuclear policy and expenditures,
ensuring democratic accountability. These mechanisms give internal checks that complement
international monitoring efforts.

Engagement with academic institutions, technical experts, and civil society further
strengthens domestic transparency. Research institutions may contribute to verification
technology development and policy evaluation. Independent experts can provide assessments
of national compliance practices and offer recommendations for improvement. This
interaction fosters informed debate and enhances policy legitimacy.

Domestic confidence-building measures reduce the risk of misperception and suspicion
among states. When governments demonstrate openness through reporting and oversight,
international trust is reinforced. Such practices create a supportive environment for
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international inspections and technological verification tools. Therefore, domestic
transparency initiatives serve as a vital complement to global disarmament mechanisms.

12. The Role of International and Regional Organizations

12.1. Regional Organizations

Regional organizations play a significant role in addressing the issue with nuclear
disarmament. These organizations develop confidence building measures among member
states, support the implementation of nuclear disarmament norms at a regional level, and
facilitate cooperations in fields such as developing technical capacity and sharing verification
technologies. They can act as an intermediary mechanism with global organizations, for
instance the IAEA, and produce more specific and contextually appropriate solutions, taking
regional threat perceptions into account. In short, regional organizations enable the global
systems to function locally, increase trust and accountability, facilitate political dialogue and
can reduce capacity gaps. Below are certain regional organizations that promote
disarmament:

European Union: The European Union actively shows support to non-proliferation and arms
control policies and provides funding for the IAEA projects. It develops common security
policies among member states and establishes a regulatory framework for dual-use
technologies.

African Union: The African Union is one of the organizations that support the African
Nuclear Weapon Free Zone with the Treaty of Pelindaba. It conducts regional security and
capacity building activities and establishes technical support and cooperation programs.

Organization of American States: This organization supports nuclear disarmament regimes
in Latin America and contributes to regional security and transparency mechanisms. It plays
an important role in technical cooperation and monitoring systems.

Association of Southeast Asian Nations: This organization actively promotes diplomatic
dialogue and constantly develops regional confidence building measures. Apart from this, it
also supports the Southeast Asian Nuclear Free Zone.

12.2. International Organizations

International organizations are institutions that affect the globe as a whole. These institutions
establish verification standards and procedures at a global level, institutionalize audit and
verification mechanisms, regulate and integrate the use of emerging technologies, and build
transparency and trust among member states. By also providing support to countries with
limited technical capacity, they ensure the legitimacy of technology and are key actors in the
global security architecture. Below are certain international organizations that cope with
nuclear disarmament:
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International Atomic Energy Agency (IAEA): The IAEA conducts inspections of nuclear
facilities and uses environmental sampling and radiation detection technologies. Always
trying to integrate new methods on the path to nuclear disarmament, it incorporates emerging
mechanisms such as satellite imagery and data analysis methods. Additionally, it runs
technical cooperation programs, has advanced sensor systems and owns remote monitoring
equipment. Without the IAEA, verification technologies would not gain political legitimacy.

Comprehensive Nuclear Test-Ban Treaty Organization (CTBTO): This organization plays
a crucial role regarding the agenda since it operates the International Monitoring System
(IMS) to detect nuclear tests. It uses seismic, hydroacoustic, infrasound, and radionuclide
stations and verifies tests with Noble Gas Monitoring. This institution is also on the path to
enhancing automated early warning systems, advanced sensor networks, and data analysis
with machine learning. It represents the technical backbone of verification.

Nuclear Suppliers Group (NSG): This group regulates the export of nuclear materials and
dual-use technologies while providing a technical control mechanism to prevent proliferation.
In addition, there is always a risk that advanced sensors, Al software, or monitoring
equipment are also dual-use. Therefore, the export controls of this group are naturally a part
of the verification ecosystem.

World Institute for Nuclear Security (WINS): WINS provides technical capacity building
opportunities and runs a variety of safety culture and training programs to actively deal with
nuclear disarmament. Its steps towards this aim effectively improve verification mechanisms.

Organization for the Prohibition of Chemical Weapons (OPCW): Although this
organization does not involve directly in nuclear matters, it constitutes a well-rounded
example of successful verification mechanisms. It creates a model for environmental
sampling and inspection methodology while demonstrating how an institutional verification
structure could work.

13.Questions to Be Addressed

1. What role should the United Nations play in enforcing inspections ?

2. What penalties should be given to states that fail to comply with verifications ?

3. How can confidence building measures between the states be incorporated into
verification systems ?

4. What new international mechanisms can be established to ensure compliance with
nuclear disarmament treaties and obligations ?

5. How can the use of advancing technologies such as artificial intelligence enhance

verification technologies and inspection mechanisms ?
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10.

What specific measures can be taken to strengthen the authority and operational
capacity of the IAEA in verification processes ?

Should verification mechanisms be stricter even if it affects a state's sovereignty ?
How can regional organizations be utilized to enhance verification efforts ?

What mechanisms can be introduced to detect and prevent undeclared nuclear
activities more effectively ?

How can the key challenges in verification systems efficiently be addressed and what

measures can be implemented to overcome them ?
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