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            EPIGRAPH
"In the annals of human civilization, few paradoxes rival our capacity to build weapons so powerful that their very possession demands we never use them, yet so destabilizing that their proliferation threatens our survival. The treaties we negotiated in the shadow of the Cold War were not monuments to human wisdom—they were pragmatic bargains struck by adversaries who understood that mutual annihilation serves no nation's interest.
Today, those bargains are dissolving. Not because the nuclear danger has diminished, but because the technologies, geopolitical arrangements, and strategic assumptions that made verification possible have been overtaken by innovations our Cold War architects never imagined. Hypersonic missiles that arrive before decisions can be made. Cyber weapons that can masquerade as nuclear attacks. Artificial intelligence systems that compress escalation into algorithmic microseconds. And a multipolar nuclear world where bilateral agreements no longer capture the strategic reality.
This book asks uncomfortable questions: What happens when the verification systems designed for slow-moving ICBMs encounter missiles that maneuver at Mach 20? How do we negotiate transparency with adversaries who view opacity as strategic advantage? Can arms control survive in an era where the line between conventional and nuclear, between peace and war, between human decision and algorithmic response, has been irrevocably blurred?
The answers matter because the consequences of failure are existential. We stand at a moment of maximum danger—not because our arsenals are larger than during the Cold War (they are not), but because the guardrails that prevented miscalculation are corroding faster than we can rebuild them. New START's suspension in 2023 was not merely a diplomatic setback; it was a harbinger of a world where nuclear competition proceeds without constraint, verification, or the crisis management mechanisms that have prevented catastrophe for seven decades.
Yet I reject despair. History teaches that institutions can be remade, that adversaries can negotiate even amid profound distrust, and that human ingenuity—the same force that created these weapons—can devise new frameworks for their control. The challenge of our generation is to reimagine arms control for the twenty-first century: not by resurrecting treaties designed for a vanished world, but by building adaptive architectures that acknowledge our technological reality while constraining its most dangerous expressions.
This work is offered in that spirit—as a diagnostic of failure and a catalog of possibilities. For in the nuclear age, understanding why control fails is the first step toward building systems that succeed."
—Dr. Naim Tahir Baig  Author of Nuclear Weapons in Space, International Relations from a Pakistani Perspective, Operation Rising Lion 2025: Israel's Strike on Iran's Nuclear Program, and over 100 internationally published works on geopolitics, strategic studies, and international security.
December 2025
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Why This Book Matters Now

Dr. Naim Tahir Baig



On February 21, 2023, Russian President Vladimir Putin stood before the Federal Assembly and announced Russia's suspension of the New Strategic Arms Reduction Treaty. In that moment, the last surviving pillar of Cold War arms control—the framework that had constrained the world's two largest nuclear arsenals for over three decades—fractured. The announcement was not unexpected; experts had watched the architecture crumble piece by piece since 2019. Yet its finality carried profound implications: for the first time since 1972, humanity faced the prospect of great power nuclear competition without meaningful constraints, verification, or crisis management mechanisms.

I write these words in December 2025, as New START approaches its February 2026 expiration with no successor agreement in sight. The geopolitical landscape has darkened considerably since I began this trilogy. Russia's invasion of Ukraine has entered its fourth year, fundamentally altering European security calculations and NATO's nuclear posture. China's nuclear modernization has accelerated beyond even pessimistic projections, with commercial satellite imagery revealing hundreds of new missile silos across Inner Mongolia and Xinjiang. Hypersonic weapons—once theoretical curiosities—have become operational realities deployed by Russia, tested by China, and pursued urgently by the United States. The Middle East teeters on the edge of nuclear proliferation, with Iran enriching uranium to near-weapons-grade levels while Israel's strikes on Iranian facilities in June 2025 demonstrated both the reach of conventional precision strikes and the fragility of deterrence in a region where multiple powers possess or approach nuclear capabilities.

This is the second volume of The START Trilogy, a comprehensive examination of strategic arms control from its Cold War origins through its current crisis and toward potential futures. Where Book 1, The Technical Foundation, explored the mechanics of treaty verification—the satellites, sensors, inspectors, and data exchanges that transform distrust into measurable compliance—Book 2 addresses a more fundamental question: Why is this system failing? Not merely failing to adapt, but actively collapsing under pressures it was never designed to withstand.

The Genesis of This Work

My engagement with nuclear policy spans over two decades of scholarship across multiple dimensions of international security. In Nuclear Weapons in Space, I documented how both superpowers secretly conducted high-altitude nuclear tests that contaminated Earth's orbital environment and threatened space exploration for generations. That historical analysis revealed a pattern: technological possibility consistently outpaces governance, and the consequences of that gap can persist for decades.

In International Relations from a Pakistani Perspective, I examined how nuclear deterrence functions in the volatile context of South Asia—a region where India and Pakistan face each other across borders measured in kilometers rather than oceans, where decision timelines compress to minutes, and where strategic stability exists without the verification frameworks that characterize U.S.-Russian relations. Pakistan's perspective offered crucial insights: arms control is fundamentally a luxury of states with strategic depth, technological sophistication, and confidence in their deterrent. For countries operating in immediate threat environments, opacity can feel more protective than transparency.

My work on Operation Rising Lion 2025: Israel's Strike on Iran's Nuclear Program, co-authored with Sidra Ishaq, provided a real-time case study of how nuclear threshold dynamics operate when regional powers approach weapons capability without joining the nonproliferation regime. The June 2025 strikes demonstrated that conventional precision can achieve what previous generations required nuclear weapons to accomplish—yet this same precision paradoxically increases nuclear instability by making counterforce targeting more credible and first-strike scenarios more plausible.

These experiences converged into a realization: the frameworks that governed nuclear competition during the Cold War are not merely outdated—they are becoming dangerous. Relying on verification systems designed for slow-moving ICBMs in an era of hypersonic glide vehicles is like using 1960s air traffic control to manage supersonic aircraft. The mismatch doesn't just reduce effectiveness; it creates false confidence that can lead to catastrophic miscalculation.

Why START-Era Arms Control Is Failing

The central argument of this book rests on identifying five structural failures that doom traditional approaches:

First, the technology gap has become unbridgeable. The New START Treaty counts strategic nuclear delivery vehicles and deployed warheads using methodologies developed when missiles followed predictable ballistic trajectories, early warning provided 30 minutes of decision time, and nuclear command systems operated on analog technology immune to cyber attack. Today, hypersonic glide vehicles maneuver unpredictably at Mach 20+, compressing response timelines to five minutes or less. Nuclear command and control has been digitized, creating vulnerabilities that didn't exist when treaties were drafted. Artificial intelligence systems process information and recommend responses faster than human cognition can follow. How do you verify weapons that can change course mid-flight? How do you distinguish a cyber attack from a launch authorization failure? How do you maintain human decision-making when algorithmic systems operate at machine speed?

Second, the geopolitical architecture has transformed from bipolar to multipolar. Cold War arms control functioned because two superpowers possessed 95% of global nuclear weapons and shared a fundamental interest in avoiding mutual annihilation. Today, China's nuclear forces are expanding rapidly—from an estimated 400+ warheads in 2023 toward potential parity with Russia and the United States by the 2030s. Yet Beijing categorically refuses to join bilateral U.S.-Russian frameworks, citing the vast numerical disparity in deployed weapons. The result is what strategists call "strategic triangle instability": three powers with incompatible doctrines (U.S. damage limitation, Russian escalate-to-deescalate, Chinese assured retaliation), asymmetric arsenals, and no common framework for crisis management. Bilateral treaties simply cannot constrain a multipolar reality.

Third, regional nuclear actors operate entirely outside treaty frameworks. Pakistan and India conduct their unstable deterrent relationship without verification, transparency, or crisis communication mechanisms beyond hotlines that have failed during previous crises. North Korea has developed a nuclear arsenal while rejecting all arms control obligations. Iran approaches nuclear threshold status despite the Joint Comprehensive Plan of Action's collapse in 2018. Israel maintains its policy of nuclear ambiguity. France and the United Kingdom, though allied with the United States, remain outside bilateral limits. These regional dynamics create proliferation pressures that bilateral superpower agreements cannot address.

Fourth, economic and political incentives now favor perpetual modernization over disarmament. The U.S. nuclear enterprise faces a $1.5 trillion modernization bill over thirty years—an investment that creates powerful constituencies: defense contractors, congressional districts hosting nuclear facilities, military services dependent on nuclear mission funding, and laboratories whose institutional survival depends on continued weapons development. Russia's economy relies heavily on weapons exports and cannot afford to dismantle its nuclear deterrent when conventional forces have been degraded by the Ukraine war. China views its nuclear expansion as essential to achieving great power status and deterring U.S. intervention in a Taiwan contingency. These economic realities make arms control politically difficult even when strategically desirable.

Fifth, the verification-transparency trade-off has become untenable. Effective arms control requires adversaries to reveal sensitive information about force levels, locations, and capabilities. During the Cold War, both superpowers accepted this trade-off because verification reduced the risk of catastrophic miscalculation. Today, China views transparency as strategic vulnerability—revealing force posture invites counterforce targeting and undermines deterrence based on uncertainty. Russia, having withdrawn from inspections in 2022 and suspended the treaty in 2023, signals that verification has become incompatible with its security interests. The United States faces its own transparency dilemma: intelligence advantages depend on adversaries not knowing what we know about their capabilities.

The Urgency of Reimagining Arms Control

None of these failures means arms control is impossible—they mean traditional approaches are insufficient. The alternative to adaptation is not a return to Cold War stability but a descent into unregulated competition where technological innovation proceeds without constraint and crisis management mechanisms erode further.

Consider the implications of a world without arms control after 2026:

Strategic arsenals could double if both the United States and Russia upload their delivery systems to maximum capacity. Hans Kristensen and Matt Korda of the Federation of American Scientists estimate that unconstrained forces could reach 3,000+ deployed warheads on each side—levels not seen since the early 1990s.

Hypersonic weapons proliferate globally without verification or limits. Russia already fields operational systems; China has conducted more hypersonic tests than the United States; and other nations are pursuing similar capabilities. Without agreements limiting deployment or mandating notifications, crisis stability deteriorates as decision timelines compress and first-strike incentives increase.

Cyber weapons targeting nuclear command systems normalize. The "left of launch" debate—whether to conduct preemptive cyber strikes against adversary nuclear infrastructure—moves from theoretical discussion to operational planning. False alarm scenarios multiply as states cannot distinguish genuine attacks from cyber intrusions.

Space becomes weaponized. Anti-satellite systems threaten the verification architecture itself, creating incentives for preemptive strikes against early warning satellites during crises. The Kessler Syndrome—cascading debris that makes orbital space unusable—transforms from science fiction scenario to strategic threat.

Regional nuclear competitions accelerate. Pakistan and India develop sea-based deterrents without transparency, North Korea expands its arsenal unchecked, Iran potentially crosses the nuclear threshold, and Middle Eastern proliferation cascades as Saudi Arabia, Egypt, and Turkey pursue their own programs.

This is not alarmism—it is extrapolation from current trajectories. Every one of these scenarios is already underway. The question is whether we possess the political will and strategic imagination to intervene before these trends become irreversible.

The Structure and Argument of This Book

The Nuclear Reckoning is organized to build understanding progressively, from documented treaty failures through technological challenges to geopolitical barriers and finally toward realistic alternatives.

Part I (Chapters 1-4) documents the collapse: the death of INF, Open Skies, and New START's suspension; the verification challenges posed by hypersonic weapons; cyber threats to nuclear command and control; and the wild card of artificial intelligence in targeting and decision-making. These chapters establish that technological change has fundamentally altered the strategic environment in ways treaties cannot currently address.

Part II (Chapters 5-8) examines geopolitical barriers: China's refusal to join arms control; regional nuclear actors operating outside frameworks; the forgotten category of tactical nuclear weapons excluded from START; and space weaponization threatening verification systems themselves. These chapters demonstrate that geopolitical structure—not merely technology—prevents traditional approaches from working.

Part III (Chapters 9-11) explores economic and doctrinal obstacles: verification technologies that cannot keep pace with mobile missiles and dual-capable systems; the political economy of nuclear modernization; and incompatible strategic doctrines across U.S., Russian, and Chinese thinking. These chapters reveal that arms control faces not only technical and diplomatic challenges but deep structural impediments rooted in domestic politics and strategic culture.

Part IV (Chapter 12 and Conclusion) presents pathways forward: minimalist bilateral agreements; technology-specific treaties; trilateral frameworks; regional approaches; confidence-building without formal treaties; and radical transparency initiatives. The conclusion, "Modernize or Die," argues that nostalgia for START-era agreements is dangerous and that survival requires adaptive architectures suited to twenty-first-century realities.

Throughout, I have endeavored to present both problems and potential solutions, avoiding both defeatism and false optimism. Arms control has never been easy—it requires adversaries to negotiate agreements while preparing for conflict, to verify compliance while protecting intelligence sources, and to constrain arsenals while maintaining deterrence. These contradictions are inherent, not aberrations.

Methodology and Sources

This book synthesizes multiple evidence streams: primary sources including Nuclear Posture Reviews, Military Doctrine statements, and Congressional testimony; secondary academic literature from leading journals in strategic studies; think tank analyses from institutions like Carnegie Endowment, RAND Corporation, and the Center for Strategic and International Studies; and interviews with current and former officials who spoke on background about treaty negotiations and implementation challenges.

I have made particular effort to incorporate non-Western perspectives, drawing on Chinese strategic literature (particularly works by Zhao Tong and Fiona Cunningham) and Russian military doctrine to illuminate why these nations approach arms control differently than the United States. One consistent criticism of arms control scholarship is its Western-centricity—the assumption that if only Moscow or Beijing understood the logic of mutual restraint, they would embrace transparency and verification. This book takes seriously that other nuclear powers operate from different strategic cultures, threat perceptions, and historical experiences that make American-style arms control approaches genuinely incompatible with their security interests.

Personal Perspective and Acknowledgment of Bias

I write as a scholar trained in international relations with deep engagement in South Asian security dynamics—a region where nuclear weapons exist without the verification frameworks that Americans and Europeans often take for granted. This perspective shapes my analysis in specific ways.

First, I am skeptical of technological determinism. The idea that better satellites, improved sensors, or artificial intelligence can solve arms control challenges underestimates the degree to which verification is fundamentally a political bargain, not a technical problem. States accept intrusive monitoring when they believe the benefits of reduced uncertainty outweigh the costs of revealed vulnerabilities. Technology can enable verification, but it cannot compel states to accept it.

Second, I recognize that arms control is not a moral imperative but a strategic choice. The goal is not disarmament for its own sake but reducing the risk of catastrophic miscalculation while maintaining credible deterrence. This utilitarian approach may disappoint disarmament advocates who view any nuclear weapon as unacceptable. Yet I believe honest analysis requires acknowledging that nuclear deterrence has prevented great power war for eight decades—a historical achievement that cannot be dismissed even as we work toward better alternatives.

Third, I acknowledge that my position—as a scholar from a nuclear-armed state outside the NPT's five recognized nuclear weapons states—influences how I interpret obligations and responsibilities. When American analysts invoke "global norms" or "international law," they speak from a position of established nuclear status. When Pakistani, Indian, Israeli, or North Korean analysts assess these same norms, they do so as outsiders to a regime that they believe discriminates in favor of early nuclear achievers. This does not make proliferation desirable, but it complicates simple narratives about compliance and responsibility.

The Audience for This Work

I have written for multiple audiences simultaneously—a challenging balance but a necessary one given the subject matter's importance.

Policy professionals will find comprehensive analysis of why current approaches are failing, data on force modernization programs, and realistic options for near-term negotiations. Chapters on hypersonic verification challenges, cyber threats to NC3, and China's doctrinal barriers to trilateral arms control are designed to inform working-level discussions.

Academic scholars will appreciate the synthesis of strategic studies literature, incorporation of non-Western perspectives, and theoretical frameworks explaining why Cold War institutional designs cannot constrain contemporary threats. The extensive footnotes and references provide entry points for deeper research.

National security analysts and think tank researchers will value the book's forward-looking orientation. Rather than simply documenting failure, I have attempted to identify emerging opportunities—how commercial satellite technology might enable transparency without formal treaties, how confidence-building measures could function in the absence of verification, and how regional approaches might succeed where global frameworks have not.

Military professionals engaged in nuclear mission planning will find useful analysis of how hypersonic weapons, cyber threats, and AI systems are changing strategic stability calculations and operational requirements.

Graduate students in international relations, strategic studies, and security policy will encounter a case study in how institutions fail to adapt to technological and geopolitical change—lessons applicable far beyond arms control.

Informed general readers concerned about nuclear risks will find accessible explanations of complex technical and strategic issues, written without assuming specialized background knowledge but without patronizing intelligence.

What This Book Does Not Do

In the interest of intellectual honesty, I should clarify what this volume does not attempt:

This is not a history of Cold War arms control—readers seeking comprehensive narrative of SALT, START I, or INF negotiations should consult the substantial historical literature. I engage history only insofar as it illuminates contemporary failures.

This is not a technical manual on weapons systems or verification technology—engineers and physicists seeking detailed specifications will find better sources elsewhere. My treatment of hypersonics, cyber weapons, and AI focuses on strategic implications, not technical mechanics.

This is not a disarmament advocacy document—readers seeking arguments for Global Zero or nuclear abolition will be disappointed. I believe arms control is valuable precisely because it can improve strategic stability without requiring states to abandon deterrence.

This is not a prediction of the future—scenarios in the final chapter represent plausible trajectories based on current trends, not forecasts of inevitable outcomes. Human agency, political leadership, and strategic choice can alter paths toward either catastrophe or cooperation.

Acknowledgments and Intellectual Debts

This work builds on decades of scholarship by arms control experts who have wrestled with these challenges far longer than I have. I am particularly indebted to the pioneering work of James Acton on entanglement and verification challenges; Rose Gottemoeller's negotiating experience that informed realistic assessments of what Russia will accept; Elbridge Colby's strategic analysis of great power competition; Zhao Tong's insights into Chinese nuclear thinking; and Hans Kristensen's meticulous tracking of global nuclear forces.

I am grateful to current and former officials who agreed to background interviews, providing insights that informed my analysis while requesting anonymity given the sensitivity of ongoing policy debates. Their frankness about verification challenges, negotiating difficulties, and political constraints shaped my understanding considerably.

I thank colleagues who reviewed draft chapters and challenged arguments, particularly those who disagreed with my conclusions about China's potential participation in arms control or my assessment of hypersonic weapons' destabilizing effects. Scholarly disagreement strengthens analysis when conducted in good faith.

Finally, I acknowledge the researchers, archivists, and librarians who maintain the documentary record—State Department cable collections, Congressional hearing transcripts, think tank publications, and academic journals—that made this research possible. In an era of declining public access to government information, their work preserving the historical record is increasingly vital.

A Final Word Before Beginning

The collapse of Cold War arms control is not inevitable. But preventing catastrophe requires abandoning nostalgia for a strategic environment that no longer exists and building new frameworks suited to our technological reality.

The greatest danger we face is not acknowledging that the old architecture has failed. It is believing it can be restored through minor modifications when fundamental reimagining is required. START-era treaties were extraordinary achievements—they reduced arsenals, increased transparency, and built crisis management mechanisms that prevented the miscalculations that could have ended civilization. We honor that achievement not by preserving outdated frameworks but by summoning the same courage, creativity, and strategic imagination that produced them.

The twenty-first century demands arms control frameworks that can constrain hypersonic weapons, address cyber vulnerabilities, incorporate artificial intelligence, engage multiple nuclear powers, and adapt to technologies we cannot yet imagine. Building such frameworks requires confronting hard truths: some adversaries will not accept intrusive verification; some technologies cannot be adequately monitored with current systems; some states benefit more from opacity than transparency; and some economic interests profit from perpetual modernization.

Yet I remain convinced that alternatives exist. Not perfect solutions—those do not exist in strategic competition—but realistic approaches that can reduce catastrophic risk while acknowledging legitimate security interests. The final chapter of this book presents those alternatives in detail. Whether they prove sufficient depends on choices political leaders, military professionals, diplomats, scientists, and engaged citizens make in the years immediately ahead.

The nuclear reckoning is upon us. The question is whether we will reckon honestly with the challenges and respond with the urgency they demand—or whether we will continue pretending that Cold War solutions can solve twenty-first-century problems until catastrophe forces a reckoning we cannot control.

This book is offered in the hope that understanding why arms control is failing can help us build something better before we run out of time.



Dr. Naim Tahir Baig
Ph.D., International Relations
Author of over 100 internationally published works on geopolitics, strategic studies, and international security
PDS&CE, Pakistan
December 21, 2025
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On February 5, 2026, the New Strategic Arms Reduction Treaty (New START) will expire, marking the end of more than five decades of strategic arms control between the world's two largest nuclear powers.¹ When the treaty's final provisions lapse at midnight, the United States and Russia will find themselves in uncharted territory: for the first time since 1972, no legally binding limits will constrain their nuclear arsenals. The expiration comes not with a whimper but amid the wreckage of a broader arms control architecture that has steadily crumbled over the past decade.

The collapse began with the Intermediate-Range Nuclear Forces (INF) Treaty in 2019, when the Trump administration withdrew citing years of Russian violations.² The Open Skies Treaty followed in 2020, with Washington pulling out of the multilateral confidence-building arrangement and Moscow withdrawing shortly thereafter.³ Then, on February 21, 2023, Russian President Vladimir Putin announced Russia's suspension of New START itself, though he pledged Moscow would continue to observe the treaty's numerical limits.⁴ By January 2025, the U.S. State Department declared it could not certify Russian compliance with the treaty's warhead limits, reporting with "high confidence that Russia did not engage in any large-scale activity above the Treaty limits in 2024" but acknowledging uncertainty about precise numbers.⁵

This cascading failure of post-Cold War arms control represents far more than diplomatic disappointment. It signals a fundamental mismatch between treaty frameworks designed for the 1990s and the security challenges of 2025. New START, signed in 2010 and extended in 2021, was built on assumptions that no longer hold: that the nuclear competition was primarily bilateral, that strategic stability could be maintained through mutual vulnerability, and that technological change would be incremental rather than revolutionary.

The Mismatch: Cold War Treaties for 21st Century Threats

The gap between treaty assumptions and contemporary reality has grown into a chasm. Consider the speed problem: New START was designed when strategic missiles took 30 minutes to reach their targets, giving decision-makers at least some time to assess warnings and consider responses. Today's hypersonic weapons compress that timeline to as little as five minutes.⁶ Russia claims its Avangard hypersonic glide vehicle can reach speeds up to Mach 27 while maneuvering unpredictably to evade missile defenses.⁷ China has deployed its DF-ZF hypersonic glide vehicle and is developing ship-launched variants.⁸ The United States, having initially lagged behind its competitors, is racing to field its own hypersonic arsenal through programs like the Long-Range Hypersonic Weapon (Dark Eagle) and the Air-Launched Rapid Response Weapon (ARRW).⁹

Yet New START contains no provisions for counting, limiting, or verifying hypersonic weapons. The treaty's verification mechanisms—on-site inspections, data exchanges, and satellite monitoring—were designed to track large, relatively slow-moving intercontinental ballistic missiles launching from fixed silos or known submarine bases. They were never meant to handle weapons that can maneuver in flight, launch from mobile platforms, and arrive before early warning systems have time to process the threat.

The cyber dimension compounds these challenges. New START's framers could not have anticipated a world in which nuclear command, control, and communications systems would be vulnerable to digital attack. The NC3 architecture connecting early warning radars to decision-makers to launch centers was built for the analog age.¹⁰ Today, adversaries can potentially compromise these networks through cyber intrusion, creating false alarm scenarios or degrading confidence in warning systems at the very moment when clarity is most critical. Attribution problems make matters worse: Was that network intrusion from Russia, China, a proxy actor, or a sophisticated criminal group? The answer matters enormously when nuclear weapons are involved, yet the question often defies definitive resolution.

Artificial intelligence introduces yet another variable that arms control treaties have never addressed. AI systems are already being integrated into nuclear command and targeting processes, promising faster analysis and decision support.¹¹ But they also raise the specter of "flash wars"—automated escalation spirals moving too quickly for human intervention. When Chinese, Russian, and American AI systems interact in a crisis, will they stabilize the situation through superior threat assessment, or will algorithmic biases and hair-trigger responses push the world toward catastrophe? New START offers no framework for understanding, much less regulating, these dynamics.

Why Bilateral Arms Control Can't Constrain a Multipolar World

Even if New START's verification mechanisms could adapt to these technological challenges, the treaty faces a more fundamental problem: it regulates only two of the world's nine nuclear-armed states, and the third-largest arsenal is growing at an unprecedented pace. China's nuclear expansion over the past five years represents "the most rapid and ambitious modernization of its nuclear forces in history," according to the Defense Intelligence Agency.¹²

The numbers tell a stark story. China possessed approximately 200 nuclear warheads in 2020. By mid-2024, the Pentagon assessed that China's arsenal had "surpassed 600 operational warheads," with projections reaching over 1,000 by 2030.¹³ The Federation of American Scientists estimates that China now possesses roughly 500 warheads, with more in production to arm an expanding force of road-mobile missiles, newly constructed silo fields, and improved submarine-launched ballistic missiles.¹⁴ China has completed construction of approximately 320 new missile silos across three desert complexes in northern China—a scale of infrastructure investment unprecedented in Chinese nuclear history.¹⁵

This expansion fundamentally alters the strategic calculus that New START was designed to manage. The treaty's central premise was rough parity between two superpowers, each maintaining arsenals large enough to deter the other through assured retaliation. That logic breaks down in a world where a third major power is rapidly building up its forces while remaining entirely outside arms control constraints. The United States now faces what Pentagon planners call a "two-nuclear-peer" environment—the need to deter both Russia and China simultaneously, potentially in different theaters, with different escalation dynamics.¹⁶

Beijing has consistently rejected American appeals to join trilateral arms control negotiations. In 2019 and 2020, the Trump administration pressed for Chinese participation, only to be rebuffed.¹⁷ China's position rests on several arguments: its arsenal remains far smaller than those of the United States and Russia; it maintains a "No First Use" policy that allegedly reduces risks; and it lacks the decades of arms control experience and verification infrastructure that Washington and Moscow developed over half a century of negotiations.¹⁸ These may be negotiating positions, genuine concerns, or both. But the result is the same: the world's fastest-growing nuclear arsenal operates outside any treaty constraints.

The strategic triangle connecting Washington, Moscow, and Beijing creates instabilities that bilateral arms control cannot address. If the United States builds up its forces to hedge against China's expansion, Russia may respond by exceeding New START limits (if they still exist) to maintain parity with America. If Russia expands, China might accelerate its buildup further, citing both American and Russian arsenals. Each power's actions become inputs into the others' planning, creating a three-way dynamic that no bilateral treaty can capture.

Regional nuclear powers add further complexity. India and Pakistan maintain competing arsenals outside any arms control framework, their nuclear competition driven by territorial disputes and conventional force imbalances that have nothing to do with U.S.-Russian relations.¹⁹ North Korea's program continues unconstrained by verification or limits, with estimates suggesting approximately 50 assembled warheads and enough fissile material for dozens more.²⁰ Iran's nuclear program, though currently focused on civilian applications following the collapse of the Joint Comprehensive Plan of Action (JCPOA), could be weaponized relatively quickly if Tehran chose that path.²¹ None of these regional dynamics fit within START's bilateral framework.

The Book's Central Argument: Modernize or Perish

This book argues that the post-Cold War arms control architecture has failed not because it was poorly designed for its time, but because it has become obsolete in ours. The strategic environment of 2025 bears little resemblance to the world of 1991, when the original START treaty entered into force, or even 2010, when New START was signed. Attempting to preserve these agreements through minor modifications or diplomatic persistence misunderstands the scale of change required.

The choice facing policymakers is stark: develop new frameworks for managing nuclear competition in the 21st century, or accept an era of essentially unregulated nuclear competition among three major powers, multiple regional actors, and emerging technologies that compress decision timelines and blur the distinction between nuclear and conventional operations. Arms control can survive this transition, but only by adapting to realities that Cold War-era treaties were never designed to handle.

Modernization means several things. First, it requires expanding beyond the bilateral U.S.-Russian framework to incorporate China, whether through formal trilateral agreements or other mechanisms. Second, it demands addressing technologies that current treaties ignore: hypersonic weapons, cyber threats to NC3 systems, AI in nuclear decision-making, anti-satellite weapons that threaten verification systems, and dual-capable systems that can carry either nuclear or conventional payloads. Third, it necessitates developing verification methods that can work in an environment of mobile missiles, underground facilities, and adversaries who may not share Cold War assumptions about transparency and trust.

The obstacles are formidable. China shows no interest in joining arms control talks. Russia's suspension of New START and its broader pattern of treaty violations have eroded confidence in Moscow's reliability as a treaty partner. The United States faces domestic political pressures both to expand its arsenal in response to the two-peer environment and to maintain expensive modernization programs driven by industrial and congressional interests.²² Technological change continues to outpace diplomatic processes, with new weapons systems moving from concept to deployment faster than treaties can be negotiated.

Yet the alternative to modernization is grim. Without agreed limits and verification mechanisms, the United States, Russia, and China will find themselves in an open-ended nuclear competition, each responding to worst-case assessments of the others' capabilities and intentions. The costs—measured in trillions of dollars and increased nuclear risks—could be staggering. The $1.5 trillion that the United States plans to spend on nuclear modernization over the next three decades might look modest if an arms race accelerates.²³ More importantly, the risks of miscalculation, accidental escalation, and crisis instability increase dramatically in an environment without agreed rules, shared data, or established channels for managing disputes.

Arms control skeptics argue that these treaties have always constrained the United States more than its adversaries, that verification is impossible with untrustworthy partners, and that nuclear deterrence through strength provides more security than negotiated limits. These concerns deserve serious consideration. But they ignore the historical record: strategic arms control helped prevent nuclear war during the most dangerous decades of the Cold War, reduced arsenals from Cold War peaks of over 60,000 warheads to fewer than 13,000 today, and provided stability benefits that went beyond the treaties' specific provisions.²⁴

The question is not whether to preserve the old system—that system is already gone—but whether to build something new in its place. This requires honest assessment of what worked in Cold War arms control, what failed, and what the changed environment demands. It requires creativity in designing approaches that can work in a multipolar world with revolutionary technologies. And it requires political will to sustain complex negotiations in an era of great power competition and domestic polarization.

Structure of This Book

The chapters that follow examine why START-era arms control is failing and what might replace it. Chapter 1 traces the collapse of the post-Cold War arms control architecture from 2014 to 2024, showing how each treaty failure made the next more likely. Chapters 2 through 4 analyze the technological challenges that current treaties cannot handle: hypersonic weapons, cyber threats to nuclear command systems, and artificial intelligence in nuclear operations.

Chapters 5 through 7 examine the geopolitical dimension: why China refuses to join arms control talks, how regional nuclear actors complicate the picture, and why tactical nuclear weapons—excluded from START—pose growing risks to European security. Chapters 8 and 9 address the verification crisis: how anti-satellite weapons threaten the monitoring systems that arms control depends on, and why emerging technologies outpace our ability to verify compliance.

Chapter 10 explores the political economy of the nuclear-industrial complex, examining how economic incentives and bureaucratic interests shape arms control possibilities. Chapter 11 analyzes the fundamental incompatibility between American, Russian, and Chinese nuclear doctrines, asking whether a common strategic framework is possible when the major powers think about nuclear weapons in fundamentally different ways.

The final chapter presents realistic options for 21st-century arms control, evaluating approaches ranging from minimalist bilateral agreements to technology-specific treaties to confidence-building measures that might work even without formal treaties. It assesses which approaches might actually be negotiable and what the consequences would be if no agreement proves possible.

Throughout, this book bridges academic analysis with policy relevance. Each chapter presents both problems and potential solutions, acknowledging hard truths while avoiding defeatism. The tone is analytical but urgent. The stakes could not be higher: failure to modernize arms control risks catastrophic consequences. But modernization, while difficult, remains possible if policymakers act before the window closes entirely.

New START's expiration in 2026 represents both an ending and a potential beginning. The treaty framework that helped manage the Cold War and its immediate aftermath is finished. The question is what comes next: a dangerous vacuum, or new approaches adequate to the challenges of our time. This book argues that the choice is still ours to make—but the time to make it is running out.
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Chapter 1: The Architecture Crumbles
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The Breakdown of Post-Cold War Arms Control Infrastructure (2014–2024)

On August 2, 2019, the Intermediate-Range Nuclear Forces Treaty—the landmark 1987 agreement that had eliminated an entire class of nuclear weapons—ceased to exist. Secretary of State Mike Pompeo's statement was blunt: "Russia is solely responsible for the treaty's demise."¹ Six months earlier, the United States had provided notice of withdrawal, triggering the treaty's termination clause. What followed was not merely the end of one agreement, but the beginning of a cascade that would dismantle three decades of arms control architecture.

The collapse accelerated with grim predictability. Sixteen months after the INF Treaty's death, the United States withdrew from the Open Skies Treaty on November 22, 2020.² Then, on February 21, 2023, Russian President Vladimir Putin announced Russia's suspension of participation in New START—the last remaining treaty limiting U.S. and Russian strategic nuclear arsenals.³ In less than four years, the post-Cold War framework that had governed the world's two largest nuclear arsenals had effectively disintegrated.

This chapter chronicles the systematic unraveling of arms control between 2014 and 2024, examining not only what collapsed but why each failure made the next more likely. The story that emerges is one of mutual recrimination, geopolitical realignment, and fundamental disagreement about the value of negotiated restraint in an era of great power competition. It is also a story with profound consequences: by 2024, for the first time since 1972, the United States and Russia operated without binding limits on their nuclear forces and without the transparency mechanisms that had provided confidence and predictability for half a century.

The INF Treaty's Death: Breaking the First Domino

The Intermediate-Range Nuclear Forces Treaty, signed by President Ronald Reagan and Soviet General Secretary Mikhail Gorbachev in December 1987, represented a triumph of Cold War diplomacy. It was the first agreement to eliminate an entire category of nuclear weapons rather than merely limiting them. Under its terms, both nations destroyed 2,692 missiles with ranges between 500 and 5,500 kilometers, verified through extensive on-site inspections.⁴ The treaty removed the threat of short-warning nuclear strikes in Europe, where Soviet SS-20 missiles and American Pershing II missiles had created a hair-trigger confrontation.

Yet by the mid-2010s, the INF Treaty was under severe strain. The Obama administration first determined Russia to be in violation of the treaty in 2014, identifying Russia's 9M729 ground-launched cruise missile (NATO designation SSC-8) as the violating system.⁵ The missile's range, according to U.S. intelligence assessments, exceeded the treaty's 500-kilometer threshold, placing it squarely within the prohibited category. Russia repeatedly denied these allegations, insisting the missile complied with treaty limits and accusing the United States of its own violations related to missile defense installations in Romania.

The Trump administration escalated the confrontation. On February 2, 2019, Secretary of State Pompeo announced the United States would suspend its obligations under the treaty and provide six months' notice of withdrawal.⁶ The administration cited not only Russia's noncompliance but also the strategic disadvantage posed by China's unrestricted intermediate-range missile arsenal. China, never party to the bilateral U.S.-Soviet agreement, had developed what the Pentagon estimated to be more than 1,000 missiles in ranges the treaty banned.⁷

Russia's response combined defiance with diplomatic overtures that proved too late. Foreign Minister Sergey Lavrov proposed a moratorium on deploying intermediate-range systems, but NATO Secretary General Jens Stoltenberg dismissed the offer as lacking credibility given Russia's existing deployments.⁸ On August 2, 2019, the six-month notice period expired, and the INF Treaty formally terminated.

The strategic consequences were immediate. Within weeks, the United States tested a ground-launched Tomahawk cruise missile from California's San Nicolas Island—a system explicitly prohibited under the now-defunct treaty.⁹ The Defense Department announced plans to deploy intermediate-range missiles in the Pacific theater to counter Chinese capabilities. Russia, meanwhile, accelerated development of systems it had previously deployed in violation of treaty limits. The competition that the INF Treaty had constrained for three decades resumed with renewed intensity.

More ominously, the INF Treaty's collapse set a precedent. It demonstrated that treaty violations—whether real or perceived—could justify unilateral withdrawal without exhausting diplomatic remedies. It showed that arms control agreements negotiated in one geopolitical era might not survive the transition to another. And it established a pattern: when great powers disagreed about compliance, the solution was increasingly to abandon the agreement rather than adapt it.

Open Skies: Transparency Lost

If the INF Treaty's death marked the first domino, the collapse of the Open Skies Treaty represented the second. Signed in 1992 and entering into force in 2002, the treaty established a regime of unarmed aerial surveillance flights over participating states' territories.¹⁰ Its 34 parties—including the United States, Russia, and most NATO and former Warsaw Pact members—could conduct short-notice reconnaissance flights to gather data on military forces and activities.

The treaty's fundamental premise was transparency. By allowing states to directly observe each other's military deployments, Open Skies aimed to reduce mistrust and prevent surprise attacks. For European allies without sophisticated satellite reconnaissance capabilities, these flights provided critical intelligence that could be shared among treaty members. The United States had conducted nearly 200 overflights of Russia, while Russia had flown approximately 70 missions over U.S. territory between 2002 and 2019.¹¹

Yet like the INF Treaty, Open Skies became a casualty of deteriorating U.S.-Russian relations and mutual accusations of noncompliance. The United States alleged that Russia had imposed flight restrictions over Kaliningrad, limited overflights near the Georgian border, and prohibited observation flights over major military exercises.¹² Russian officials countered that the United States was effectively violating the treaty's spirit by sharing imagery with non-signatories and by developing satellite capabilities that rendered observation flights obsolete.

On May 21, 2020, President Donald Trump announced U.S. withdrawal from the treaty, effective in six months. Pompeo's formal statement emphasized Russia's violations: "While the United States, along with our Allies and partners that are States Parties to the treaty, have lived up to our commitments and obligations under the treaty, Russia has flagrantly and continuously violated the treaty in various ways for years."¹³

The announcement sparked immediate controversy. Unlike the INF Treaty withdrawal, which enjoyed broad NATO support, the Open Skies decision met resistance from U.S. allies and domestic critics. Eleven European states issued a joint statement expressing "regret" at the U.S. decision.¹⁴ Congressional Democrats questioned the administration's compliance with the 2020 National Defense Authorization Act, which required the executive branch to notify Congress and consult with allies before initiating withdrawal.¹⁵ Senator Bob Menendez declared he did not "accept the legitimacy of the administration's reckless decision."¹⁶

The withdrawal became effective on November 22, 2020. Russia initially suggested it might remain in the treaty if the United States could be persuaded to rejoin, but those hopes evaporated when the Biden administration declined to reverse the withdrawal.¹⁷ On June 18, 2021, Russia formally announced its own withdrawal, completing the treaty's collapse.¹⁸

The Open Skies Treaty's demise eliminated a critical confidence-building mechanism at precisely the moment it was most needed. With U.S.-Russian relations at their lowest point since the Cold War and Russia's military modernization accelerating, the loss of transparency increased the risk of miscalculation. European states, particularly those on NATO's eastern flank, lost a tool for monitoring Russian military activities in their vicinity. The treaty's collapse also demonstrated that arms control agreements could fail even when their core verification provisions functioned effectively—the flights themselves had continued despite political tensions—if the underlying political relationship deteriorated sufficiently.

New START: The Last Pillar Shakes

The 2010 New Strategic Arms Reduction Treaty represented the final remaining limit on U.S. and Russian nuclear forces. Signed by President Barack Obama and President Dmitry Medvedev, New START capped each side's deployed strategic warheads at 1,550 and limited deployed delivery vehicles—intercontinental ballistic missiles, submarine-launched ballistic missiles, and heavy bombers—to 700.¹⁹ The treaty's verification regime included data exchanges, notifications, and up to 18 on-site inspections annually.

Unlike the INF and Open Skies treaties, New START initially survived the deterioration in U.S.-Russian relations. The Trump administration, despite its skepticism toward arms control, agreed to a five-year extension in the treaty's final days, allowing it to continue until February 2026.²⁰ The extension came just weeks before the treaty was set to expire, reflecting both the difficulty of negotiating arms control in the current environment and the recognition that allowing the last strategic treaty to lapse would be dangerously destabilizing.

Yet even as New START continued formally, its implementation faced mounting challenges. The COVID-19 pandemic led both sides to suspend on-site inspections in March 2020.²¹ While understandable as a public health measure, the suspension proved difficult to reverse. Russia extended the moratorium in August 2022, invoking treaty provisions that allowed temporary exemptions from inspection obligations.²² The United States protested that Russia's invocation was invalid and that the inspection freeze denied Washington its treaty rights.²³

The January 2023 State Department compliance report concluded that Russia had violated New START by refusing to facilitate U.S. inspection activities and failing to convene meetings of the Bilateral Consultative Commission—the body responsible for addressing implementation issues—within required timelines.²⁴ Russia's refusal, the report stated, "threatens the viability of US-Russian nuclear arms control."²⁵

Then came Putin's dramatic announcement. In his February 21, 2023 address to the Russian Federal Assembly, the Russian president declared: "I am compelled to announce today that Russia is suspending its participation in the strategic offensive arms treaty."²⁶ Putin framed the suspension as a response to Western involvement in Ukraine and insisted Russia must consider not only U.S. strategic forces but also the nuclear arsenals of Britain and France, which contribute to NATO's overall capabilities.

The Russian Foreign Ministry clarified that suspension did not equal withdrawal and remained "reversible."²⁷ Russia indicated it would continue notifying the United States of ballistic missile launches and would remain within treaty warhead limits.²⁸ Yet the practical effect was severe: Russia halted data exchanges and notifications about strategic force movements, denied U.S. inspection rights, and refused to participate in treaty consultative mechanisms.²⁹

The United States rejected Russia's suspension as legally invalid. A State Department note informed Moscow that Russia remained bound by its treaty obligations and that failure to comply constituted violations.³⁰ The 2023 compliance report was unequivocal: "Based on information available as of December 31, 2023, the United States cannot certify the Russian Federation to be in compliance with the terms of the New START Treaty."³¹

The practical consequences extended beyond legal technicalities. Without data exchanges and inspections, the United States lost visibility into Russian strategic force developments at a moment when Russia was modernizing its nuclear arsenal with new systems including the Sarmat heavy ICBM and the Avangard hypersonic glide vehicle. The transparency that had existed since the 1970s—first under SALT I, then START I, and most recently New START—effectively ended. Each side now operated with limited knowledge of the other's strategic posture, creating conditions ripe for worst-case assumptions and arms racing.

New START's suspension also highlighted the fundamental problem facing arms control in the current era: how can treaties function when political relationships have collapsed? The verification mechanisms worked; the problem was that Russia refused to allow them to operate. This was not a technical failure but a political choice, reflecting Moscow's calculation that arms control had become a liability in its confrontation with the West rather than a tool for managing competition.

The Domino Effect: Why Each Failure Enabled the Next

The sequence of treaty collapses was not coincidental. Each failure lowered the threshold for the next, establishing precedents and eroding norms that had governed nuclear relations for decades.

The INF Treaty's death normalized the concept that compliance disputes justified unilateral withdrawal. Both the United States and Russia claimed the other's violations made the treaty untenable, but neither pursued the dispute resolution mechanisms the treaty provided to their conclusion. The precedent was clear: when political will evaporates, so do treaties.

The Open Skies collapse demonstrated that even treaties functioning reasonably well in practice—the flights continued, after all—could not survive a sufficiently poisoned political environment. It also showed that domestic political considerations and alliance relationships might not suffice to preserve agreements when one party determined withdrawal served its interests.

New START's suspension completed the pattern. With two major treaties already defunct
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