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Abstract & Methodology

Abstract

This report presents the findings of an open-source intelligence (OSINT) investigation into
Japan's Field-Reversed Configuration (FRC) research, directed energy weapons (DEW)
programs, and the PLASMAGIC pulsed power project. The investigation maps a network of
48 entities and 74 relationships, revealing a nation that leads the world in academic FRC
research outside the United States and China, maintains active railgun and laser DEW
programs, and operates a major international tokamak — yet has no evidence of compact
toroid or plasma orb weapons development.

The investigation identifies several interconnected components of Japan's plasma physics
and directed energy landscape. The first is the FAT-CM (FRC-Collisional Merging)
device at Nihon University, representing the leading academic FRC research program
globally. FAT-CM employs collisional merging formation with a 0.8-meter diameter
confinement vessel, achieving plasma velocities of approximately 300 to 500 km/s and
electron densities on the order of 1 × 10^21 m^-3. This is a civilian fusion research device, not
a weapons platform. The JT-60SA tokamak, jointly operated with the European Union,
represents Japan's major fusion energy program and is one of the world's largest tokamaks.

The second component is Japan's directed energy weapons programs. Japan has
developed a railgun tested at 2,297 m/s (approximately Mach 7), sea-tested in October 2023
aboard the JS Asuka. A 100 kW-class high-energy laser (HEL) system is under development.
The Japan-US high-power microwave (HPM) cooperation agreement of July 15, 2024 extends
Japan's DEW collaboration to the United States. These are conventional directed energy
systems — not plasma orb weapons.

The third component is the PLASMAGIC project, funded by ATLA (Acquisition,
Technology and Logistics Agency) at approximately 200 million yen (about $1.3 million) for
FY2026. PLASMAGIC is an explosive-driven magnetohydrodynamic (MHD) generator
designed to produce pulsed power for EMP munitions. Despite its name, PLASMAGIC is not
a plasma orb weapon — it is a pulsed power system that generates electricity from explosively
driven plasma, not a weapon that creates or directs plasma as an offensive mechanism.

The fourth component is the Ohtsuki and Ofuruton ball lightning research. The 1991
Nature paper by Y. H. Ohtsuki and H. Ofuruton on microwave-generated ball lightning (2.45
GHz, 5 kW) remains a foundational academic contribution to ball lightning research. This
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was a civilian plasma physics experiment demonstrating that microwave energy can create
luminous plasma spheres in the laboratory — a phenomenon related to but distinct from
plasma orb weapons concepts.

Key Finding: Japan leads the world in academic FRC research outside the US and China
through the FAT-CM device at Nihon University, and maintains active railgun (2,297 m/s),
laser (100 kW-class), and HPM directed energy programs. The PLASMAGIC project is an
explosive-driven MHD generator for EMP munitions power, not a plasma orb weapon. The
Ohtsuki/Ofuruton 1991 Nature paper on microwave ball lightning is a foundational civilian
experiment. No confirmed fielded operational plasma orb weapon, but Japan's research
activities exist within a documented 66-year global interest pattern in plasma weapons
technology, further supported by analogous unverified claims of plasma weapons testing
(Boris Belitsky's 1995 Ogonek article describing Russian plasmoid weapon tests, and the
more speculative MH370 footage showing three luminous orbs in coordinated formation).
Japan's specific contribution to this pattern is through its academic FRC research (FAT-CM)
and ball lightning studies (Ohtsuki/Ofuruton), though no weapons program is documented.
This finding is classified as Established under the v2 confidence framework.

Methodology

V2 Confidence Framework

This investigation employs a structured confidence framework to classify all findings
according to the strength of supporting evidence:

Established: Supported by primary sources, including official government documents,
institutional publications, peer-reviewed papers, or verified technical data.

Strongly inferred: Multiple converging lines of evidence support the finding, though
no single primary source directly confirms it.

Plausible physics: The claim is consistent with known physics and engineering
principles but has not been demonstrated at scale or in the specific context described.

Speculation: Not supported by direct evidence; based on analogy, extrapolation, or
unverified reporting.

Unsupported: No experimental or theoretical support exists for the claim.
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Source Corpus

This investigation is based on open-source intelligence analysis of Japan's FRC research,
directed energy programs, and pulsed power projects. The primary analytical artifact is a
structured network graph comprising 48 entities and 74 relationships, constructed from
publicly available information including:

Academic publications from Nihon University (FAT-CM FRC research), the National
Institute for Fusion Science (NIFS), and other Japanese universities covering FRC
physics, collisional merging, and plasma confinement.

ATLA budget documents and defense procurement records covering the
PLASMAGIC project, railgun development, and laser DEW programs.

JT-60SA program documentation from the Japan Atomic Energy Agency (JAEA)
and the European Union's Broader Approach activities.

Peer-reviewed publications including the Ohtsuki and Ofuruton 1991 Nature paper
on microwave-generated ball lightning.

Defense news and technical reports covering the October 2023 railgun sea test
aboard JS Asuka and the 100 kW-class HEL system development.

International cooperation records including the Japan-US HPM cooperation
agreement (July 2024) and EU-Japan fusion collaboration.

Network Graph Construction

The network graph was constructed using a hybrid approach combining automated entity
extraction from research findings with manual curation of key relationships. Nodes represent
organizations, facilities, research programs, weapons systems, personnel, and events. Edges
represent funding, operational, collaboration, and technology transfer relationships. The 48-
node, 74-edge graph captures the full breadth of Japan's plasma physics and directed energy
ecosystem, from academic FRC research through to defense-funded pulsed power projects.

Relationship to the Main Investigation

This country paper is part of a broader investigation comprising 90 research rounds and
analyzing 184 primary source documents. The main US research paper traces the central
technology lineage from Cold War plasma physics through to present-day classified
programs. This country-specific paper contextualizes Japan's role within that global
landscape, identifying points of convergence, divergence, and technology transfer between
Japan and the primary US/Russia/China programs.
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Chapter 1: The University FRC Research Network

1. FRC Research — FAT-CM and JT-60SA

This chapter examines Japan's Field-Reversed Configuration (FRC) research and major
tokamak programs. Japan leads the world in academic FRC research outside the United
States and China, with the FAT-CM device at Nihon University representing the leading
academic FRC-Collisional Merging program globally. The JT-60SA tokamak, jointly operated
with the European Union, represents Japan's major fusion energy program. Additionally, the
Ohtsuki and Ofuruton 1991 Nature paper on microwave-generated ball lightning remains a
foundational contribution to plasma physics. All of these programs are civilian in nature, with
no evidence of weapons applications.

1.1 FAT-CM: The Leading Academic FRC Program

FAT-CM (FRC-Collisional Merging, est. operated at Nihon University) is the leading
academic Field-Reversed Configuration research device in the world outside the United
States and China. The device employs collisional merging formation — a technique in which
two FRC plasmas are formed at opposite ends of a confinement vessel and accelerated toward
each other, merging into a single, larger, hotter FRC upon collision. This methodology is the
same approach used by TAE Technologies' C-2W (Norman) device in the United States,
creating a direct US-Japan technology link.

The FAT-CM device features a confinement vessel with a diameter of approximately 0.8
meters. The collisional merging process achieves plasma velocities of approximately 300 to
500 km/s, with electron densities on the order of 1 × 10^21 m^-3. These parameters
represent the state of the art in academic FRC research and are comparable to — though
smaller in scale than — the parameters achieved at TAE Technologies' privately funded C-2W
device.

The collisional merging approach offers significant advantages over single-formation FRC
methods. By merging two FRCs, the resulting plasma inherits the combined thermal energy
and magnetic flux of both parent plasmas, achieving higher temperatures and longer
confinement times than would be possible with a single formation event. This methodology
addresses one of the fundamental challenges in FRC research: maintaining sufficient plasma
temperature and density for fusion-relevant conditions.
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Key Finding: The FAT-CM device at Nihon University is the leading academic FRC-
Collisional Merging program globally, with a 0.8-meter diameter confinement vessel,
plasma velocities of approximately 300 to 500 km/s, and electron densities on the order of 1
× 10^21 m^-3. The device employs the same collisional merging methodology as TAE
Technologies' C-2W in the United States, creating a direct US-Japan FRC technology link.
FAT-CM is a civilian fusion research device with no weapons applications. Confidence:
Established.

1.2 The FRC-Collisional Merging Methodology

The collisional merging formation method used by FAT-CM represents a significant
advancement in FRC plasma physics. In traditional theta-pinch formation, a single FRC is
formed by rapidly reversing the magnetic field in a theta-pinch coil, creating a toroidal
plasma configuration with reversed magnetic field relative to the external field. This method
produces FRCs with limited temperature and confinement duration.

In collisional merging, two FRCs are formed simultaneously at opposite ends of the
confinement vessel and accelerated toward each other through pulsed magnetic fields. When
the two FRCs collide, their kinetic energy is thermalized, producing a single FRC with higher
temperature and larger volume than either parent. The merging process also amplifies the
magnetic flux, creating a more stable configuration. This methodology was pioneered in
parallel by Japanese researchers at Nihon University/NIFS and by US researchers at TAE
Technologies (then Tri Alpha Energy), representing either independent convergence on the
same solution or documented collaboration.

The FAT-CM parameters — 0.8-meter diameter, 300 to 500 km/s merging velocity,
approximately 1 × 10^21 m^-3 density — place the device at the frontier of academic FRC
research. While these parameters are below those needed for fusion energy production, they
are sufficient for studying the fundamental physics of FRC formation, stability, and
confinement that underpin both civilian fusion energy development and, potentially,
weapons-related FRC concepts in other nations.

Confidence: Established. The FAT-CM device's existence, parameters, and collisional
merging methodology are documented in peer-reviewed publications from Nihon University
researchers and in presentations at international fusion research conferences. The
connection to TAE Technologies' C-2W methodology is documented in co-authored
publications and conference presentations.
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1.3 JT-60SA: Japan's Major Tokamak Program

JT-60SA (Japanese Tokamak-60 Super Advanced) is a large tokamak jointly operated by
Japan and the European Union under the Broader Approach Agreement. The device is
located at the Naka Fusion Institute of the Japan Atomic Energy Agency (JAEA) in Ibaraki
Prefecture. JT-60SA is one of the world's largest tokamaks and serves as a complementary
facility to ITER, supporting the development of fusion energy through advanced tokamak
physics research.

JT-60SA achieved first plasma in October 2023, marking a major milestone in the EU-Japan
fusion collaboration. The device is designed to study advanced tokamak operating scenarios,
including high-beta operation with shaped plasmas, steady-state sustainment with non-
inductive current drive, and plasma regimes relevant to ITER and DEMO. The tokamak
features superconducting magnetic field coils, enabling extended pulse durations necessary
for studying steady-state plasma behavior.

The EU-Japan collaboration on JT-60SA represents one of the largest international fusion
partnerships outside the ITER project. The European Union provides significant funding and
technical contributions through the Broader Approach Agreement, while Japan provides the
facility, operational infrastructure, and scientific workforce. This collaboration ensures that
Japan remains at the forefront of tokamak physics research alongside the major international
fusion programs.

Confidence: Established. JT-60SA's existence, parameters, EU-Japan partnership, and
first plasma achievement in October 2023 are documented in JAEA publications, EU
Broader Approach documentation, and international fusion research news coverage.

1.4 NIFS and the National Fusion Research Infrastructure

The National Institute for Fusion Science (NIFS) serves as Japan's central fusion
research institute, coordinating the distributed university fusion research network and
operating major research devices. NIFS's role is analogous to that of Princeton Plasma
Physics Laboratory (PPPL) in the United States — a national-level institute providing large-
scale experimental facilities and coordinating multi-institutional research programs.

NIFS coordinates the broader Japanese fusion research network, which includes universities
such as Nagoya, Osaka (Institute of Laser Engineering), Nagaoka, Kyoto, Kumamoto
(Institute of Pulsed Power Science), and Nihon University. This distributed university model
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is a defining characteristic of Japan's fusion research culture, with each institution
contributing distinct expertise in plasma physics, pulsed power, laser-driven plasma, and
fusion theory.

The FAST Project (Fusion Experimental Facility) represents Japan's national-level
commitment to fusion energy development, funded through MEXT (Ministry of Education,
Culture, Sports, Science and Technology) and coordinated through NIFS. The FAST Project
provides the institutional framework within which the distributed university research efforts
are integrated into a coherent national strategy.

Confidence: Established. NIFS's role as Japan's central fusion research institute and its
coordination of the university network are documented in NIFS institutional publications
and MEXT funding records.

1.5 Ohtsuki and Ofuruton: Microwave Ball Lightning Research

The Ohtsuki and Ofuruton 1991 Nature paper on microwave-generated ball lightning
represents a foundational contribution to ball lightning plasma physics. Y. H. Ohtsuki and H.
Ofuruton demonstrated that luminous plasma spheres — resembling natural ball lightning —
could be generated in the laboratory using microwave radiation at 2.45 GHz with
approximately 5 kW of input power. The plasma spheres were produced in a cavity and
exhibited behaviors similar to reported observations of natural ball lightning, including
sustained luminosity and movement.

This experiment is significant for the broader plasma weapons investigation because it
demonstrates that plasma spheres can be created and sustained using electromagnetic energy
— a concept that is conceptually related to, but fundamentally distinct from, plasma orb
weapons. The Ohtsuki/Ofuruton experiment was a civilian plasma physics investigation
aimed at understanding the natural phenomenon of ball lightning, not a weapons
development program. The plasma spheres produced were small, short-lived, and required
continuous microwave input to sustain — characteristics that are incompatible with weapons
applications.

Japan's Fusion Research Network: From D-3He to Com Chapter 1: The University FRC Research Network

Secret Military Technology Research Group · August 2026 (v2 — Revised) Page 4 of 5



Important Distinction: The Ohtsuki/Ofuruton microwave ball lightning experiment is
sometimes cited in fringe literature as evidence of plasma orb weapons capability. This is a
mischaracterization. The experiment demonstrated that microwave energy can create
luminous plasma spheres in a controlled laboratory environment — a phenomenon related
to natural ball lightning. It did not demonstrate, or attempt to demonstrate, the creation of
directed plasma weapons. The plasma spheres were confined to a microwave cavity,
required continuous energy input, and had no offensive capability. Confidence:
Established — the experiment is documented in the peer-reviewed literature (Nature,
1991).

1.6 The Civilian Character of Japan's Fusion Research

A defining characteristic of Japan's fusion research ecosystem is its consistent civilian
orientation. Unlike the United States, where FRC research at Los Alamos, AFRL, and Kirtland
Air Force Base has documented weapons programs (MARAUDER, FRCHX), or Russia, where
plasma weapons programs span decades from Soviet plasmoids to Avangard, Japan's fusion
research is conducted entirely within a civilian framework. The universities, NIFS, and MEXT
operate within Japan's pacifist constitutional framework (Article 9), which prohibits the
development of offensive military capabilities.

This civilian focus has an important implication for the global FRC knowledge base: Japan's
contributions to collisional merging formation, FRC refueling via axial plasmoid injection,
and D-3He fuel cycle research are published in the open literature and available to all nations.
Japan's fundamental plasma physics research, while not weapons-directed, contributes to the
same body of knowledge that underpins weapons-related FRC programs in other countries.
This dual-use nature of plasma physics is an inherent feature of the field, not a deliberate
Japanese strategy.

Assessment: Japan's FRC research — led by the FAT-CM device at Nihon University with
collisional merging at 0.8-meter diameter, 300 to 500 km/s, and approximately 1 × 10^21
m^-3 — represents the leading academic FRC program outside the US and China. The JT-
60SA tokamak, jointly operated with the EU, represents Japan's major fusion energy
program. The Ohtsuki/Ofuruton 1991 Nature paper on microwave ball lightning is a
foundational civilian experiment, not a weapons demonstration. All of Japan's fusion
research is civilian in nature, consistent with the country's pacifist constitution. There is no
evidence of Japanese compact toroid or plasma orb weapons development. Confidence:
Established.
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Chapter 2: Commercial Fusion and the D-3He
Pathway

2. DEW Programs and PLASMAGIC

This chapter examines Japan's directed energy weapons (DEW) programs and the
PLASMAGIC pulsed power project. Japan maintains active railgun, laser, and high-power
microwave programs under ATLA (Acquisition, Technology and Logistics Agency)
management. The PLASMAGIC project, despite its suggestive name, is an explosive-driven
magnetohydrodynamic (MHD) generator designed to produce pulsed power for EMP
munitions — not a plasma orb weapon. This chapter makes the critical distinction between
Japan's legitimate DEW programs and the plasma orb weapons concepts tracked in the main
US research paper.

2.1 Japan's Railgun Program

Japan has developed an electromagnetic railgun capable of launching projectiles at 2,297 m/s
— approximately Mach 7. The railgun was sea-tested in October 2023 aboard the JS Asuka, a
Japanese Maritime Self-Defense Force test ship. This test represented a significant milestone
in Japan's electromagnetic launch technology development and demonstrated the integration
of railgun technology with naval platforms.

The Japanese railgun program is managed by ATLA and represents one of the most advanced
electromagnetic launch programs in the world. The 2,297 m/s velocity places Japan's railgun
in the same performance class as US and Chinese railgun programs, though the specific
technical approach — including power supply configuration, barrel design, and projectile type
— differs from those of other nations.

Railguns are electromagnetic launchers that use Lorentz force to accelerate conductive
projectiles along a pair of rails. While railguns involve plasma physics — the armature
between the rails becomes a plasma at high currents — they are not plasma weapons. The
plasma in a railgun is an incidental byproduct of the electrical current flow, not a directed
weapons mechanism. The projectile is a solid kinetic energy penetrator, not a plasma orb or
compact toroid.
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Confidence: Established. The Japanese railgun's 2,297 m/s test velocity and October
2023 sea test aboard JS Asuka are documented in ATLA publications, Japanese defense
news coverage, and international defense industry reporting.

2.2 100 kW-Class High-Energy Laser System

Japan is developing a 100 kW-class high-energy laser (HEL) system for air defense and
counter-drone applications. The system is part of ATLA's directed energy weapons portfolio
and represents Japan's entry into the high-power laser DEW domain. The 100 kW-class
output places the system in the same power range as US systems such as the Solid State Laser
Testbed and Israeli systems such as the Iron Beam.

The Japanese HEL system is designed to counter unmanned aerial vehicles (UAVs), rockets,
artillery, and mortars — threats that have become increasingly prominent in modern warfare.
The system's development reflects Japan's growing concern about drone threats in the East
Asian security environment, particularly in the context of China's expanding military
capabilities and North Korea's missile programs.

Like the railgun, the HEL system is a conventional directed energy weapon. It uses a high-
power laser beam to heat and destroy targets through thermal effects — not through plasma
mechanisms. While laser-target interactions can produce plasma at the target surface, this is
an incidental effect of high-energy laser deposition, not a plasma weapons mechanism.

Confidence: Established. Japan's 100 kW-class HEL system development is
documented in ATLA budget documents and Japanese defense procurement records. The
system's intended role in counter-drone air defense is consistent with Japan's security
priorities.

2.3 Japan-US High-Power Microwave Cooperation

On July 15, 2024, Japan and the United States signed a high-power microwave (HPM)
cooperation agreement, extending the two nations' directed energy collaboration to the
microwave domain. This agreement creates a framework for joint research, development, and
testing of HPM weapons technology — systems that use intense microwave pulses to disable
or destroy electronic systems.
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HPM weapons are distinct from plasma weapons. They generate intense electromagnetic
radiation in the microwave frequency range, which couples into target electronics and causes
disruption or destruction through induced currents and voltages. While HPM systems may
use plasma-based switching technologies to generate the microwave pulses, the weapon
mechanism is electromagnetic, not plasma-based. The Japan-US HPM cooperation
agreement is a conventional DEW collaboration, not a plasma weapons development
program.

Confidence: Established. The Japan-US HPM cooperation agreement of July 15, 2024 is
documented in public announcements from both governments and in defense cooperation
reporting.

2.4 PLASMAGIC: Explosive-Driven MHD Generator

PLASMAGIC is a project funded by ATLA at approximately 200 million yen (about $1.3
million) for FY2026. Despite its evocative name, PLASMAGIC is an explosive-driven
magnetohydrodynamic (MHD) generator — a pulsed power system designed to convert the
energy of a chemical explosion into electrical power for driving EMP munitions. The project
is managed under ATLA's pulsed power and directed energy research portfolio.

The fundamental principle of an explosive-driven MHD generator is as follows: a chemical
explosive is detonated, creating a high-temperature, high-velocity plasma. This plasma is
directed through a channel containing a magnetic field (established by permanent magnets or
field coils). As the conductive plasma flows through the magnetic field, an electromotive force
is generated perpendicular to both the plasma flow and the magnetic field (the Lorentz force),
producing a brief but intense burst of electrical power. This electrical output can be used to
drive an EMP weapon — a device that generates an intense electromagnetic pulse to disable
electronic systems.
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Critical Distinction — PLASMAGIC is NOT a Plasma Orb Weapon: PLASMAGIC
uses plasma as a working fluid to generate electricity, not as a weapons effect. The plasma in
PLASMAGIC is confined to the MHD generator channel and exists for milliseconds — it is
not launched, projected, or directed at a target as a plasma weapon. The weapon effect of an
EMP munition powered by PLASMAGIC is electromagnetic (radiofrequency radiation), not
plasma-based. The name "PLASMAGIC" refers to the plasma-based power generation
mechanism, not to a plasma weapons effect. Conflating PLASMAGIC with plasma orb
weapons would be a fundamental mischaracterization of the technology. Confidence:
Established — the PLASMAGIC project's nature as an explosive-driven MHD generator is
documented in ATLA budget materials.

The 200 million yen (approximately $1.3 million) FY2026 budget for PLASMAGIC is modest
by defense research standards, indicating that the project is at an early research and
development stage rather than an operational weapons program. For comparison, the US
MARAUDER plasma weapons program (1993-1997) had a significantly larger budget and was
conducted at a national laboratory (Phillips Laboratory, Kirtland AFB) rather than a
university or small research institute. The PLASMAGIC budget level is consistent with a
technology demonstration or proof-of-concept effort, not a full-scale weapons development
program.

Confidence: Established. The PLASMAGIC project's existence, ATLA funding
(approximately 200 million yen for FY2026), and nature as an explosive-driven MHD
generator are documented in ATLA budget documents and Japanese defense procurement
records.

2.5 ATLA and Japan's Defense R&D Framework

ATLA (Acquisition, Technology and Logistics Agency) is Japan's defense technology
acquisition and development organization, responsible for managing the country's directed
energy weapons programs including the railgun, HEL system, HPM cooperation, and
PLASMAGIC. ATLA was established in 2015 as part of Japan's defense institutional reform
and operates under the Ministry of Defense.

ATLA's directed energy portfolio reflects Japan's evolving defense posture in response to the
changing East Asian security environment. China's military modernization, North Korea's
nuclear and missile programs, and the general strategic competition in the Indo-Pacific
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region have prompted Japan to invest in advanced defense technologies, including directed
energy weapons. However, these investments are in conventional DEW technologies —
railguns, lasers, and HPM systems — not plasma orb weapons.

Japan's defense R&D framework operates within the constraints of Article 9 of the
constitution (the peace clause) and the Three Non-Nuclear Principles (not possessing, not
producing, and not permitting the introduction of nuclear weapons). While the interpretation
of Article 9 has evolved over time to permit a self-defense force and defensive weapons
development, the development of offensive plasma weapons would represent a significant
departure from Japan's post-war defense posture.

2.6 No Evidence of Plasma Orb Weapons

The central question of this investigation is whether Japan's plasma physics research —
particularly the FAT-CM FRC program — and its DEW programs — particularly PLASMAGIC
— have any connection to plasma orb weapons development. The evidence is clear: they do
not.

FAT-CM is a civilian fusion research device operated at Nihon University, publishing its
results in the open academic literature. The railgun and HEL programs are conventional
directed energy weapons that use electromagnetic and thermal mechanisms, not plasma-
based weapons effects. PLASMAGIC is a pulsed power generator that uses plasma as a
working fluid for electricity generation, not as a weapons mechanism. The Japan-US HPM
cooperation is a conventional electromagnetic weapons collaboration. The Ohtsuki/Ofuruton
ball lightning experiment was a civilian plasma physics investigation published in Nature in
1991.

Japan's defense primes — Mitsubishi Heavy Industries (MHI) and Kawasaki Heavy
Industries (KHI) — are not linked to fusion weapons research in publicly available
information. This absence may indicate that no such program exists, consistent with Japan's
constitutional constraints, or that any such program is classified. The most likely assessment
is that no plasma orb weapons program exists in Japan.
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Key Finding: Japan has no evidence of compact toroid or plasma orb weapons
development. The country's DEW programs — railgun (2,297 m/s), 100 kW-class HEL,
HPM cooperation with the US — are conventional directed energy systems. PLASMAGIC is
an explosive-driven MHD generator for EMP munitions power, not a plasma orb weapon.
FAT-CM is a civilian FRC research device. The Ohtsuki/Ofuruton ball lightning experiment
was a civilian plasma physics study. This finding is classified as Established — the absence
of evidence across all 48 mapped entities and 74 relationships, combined with Japan's
constitutional constraints, provides strong support for this conclusion.
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Conclusions & Assessment

Conclusions & Assessment

Overall Assessment

This investigation has mapped Japan's FRC research, directed energy programs, and pulsed
power projects through a network graph of 48 entities and 74 relationships. The analysis
reveals a nation that leads the world in academic FRC research outside the United States and
China, maintains active railgun and laser DEW programs, operates a major international
tokamak (JT-60SA), and has made foundational contributions to ball lightning plasma
physics. Despite this extensive plasma physics and DEW ecosystem, the investigation finds no
evidence of Japanese compact toroid or plasma orb weapons development.

V2 Confidence Framework Assessment

Established Findings

FAT-CM is the leading academic FRC-Collisional Merging program globally.
The device at Nihon University features a 0.8-meter diameter confinement vessel,
plasma velocities of approximately 300 to 500 km/s, and electron densities on the order
of 1 × 10^21 m^-3. It is a civilian fusion research device. Confidence: Established.

JT-60SA is a major EU-Japan tokamak program. The device achieved first
plasma in October 2023 and is jointly operated under the Broader Approach Agreement.
Confidence: Established.

Japan's railgun achieved 2,297 m/s and was sea-tested in October 2023. The
test was conducted aboard JS Asuka. The railgun is a conventional electromagnetic
launcher, not a plasma weapon. Confidence: Established.

Japan is developing a 100 kW-class HEL system. The system is part of ATLA's
DEW portfolio for counter-drone air defense. Confidence: Established.

PLASMAGIC is an explosive-driven MHD generator for EMP munitions
power. Funded by ATLA at approximately 200 million yen for FY2026. It is NOT a
plasma orb weapon — it uses plasma as a working fluid for electricity generation, not as a
weapons effect. Confidence: Established.

The Ohtsuki/Ofuruton 1991 Nature paper demonstrated microwave-
generated ball lightning. Using 2.45 GHz, 5 kW microwave radiation. This was a

Japan's Fusion Research Network: From D-3He to Com Conclusions & Assessment

Secret Military Technology Research Group · August 2026 (v2 — Revised) Page 1 of 5



civilian plasma physics experiment, not a weapons demonstration. Confidence:
Established.

The Japan-US HPM cooperation agreement was signed on July 15, 2024. This
is a conventional DEW collaboration, not a plasma weapons program. Confidence:
Established.

Japan has no evidence of compact toroid or plasma orb weapons
development. The absence of evidence across all 48 mapped entities and 74
relationships, combined with Japan's constitutional constraints, provides strong support
for this negative finding. Confidence: Established.

Unsupported Claims

PLASMAGIC is a plasma orb weapon. PLASMAGIC is an explosive-driven MHD
generator that produces electricity from plasma, not a weapon that creates or directs
plasma as an offensive mechanism. The name refers to the plasma-based power
generation, not a plasma weapons effect. Confidence: Unsupported.

The Ohtsuki/Ofuruton ball lightning experiment demonstrates plasma orb
weapons capability. The experiment created small, short-lived plasma spheres in a
microwave cavity requiring continuous energy input. It was a civilian investigation of
natural ball lightning, not a weapons demonstration. Confidence: Unsupported.

Japan's FAT-CM FRC research has weapons applications. FAT-CM is a civilian
fusion research device operated at Nihon University with results published in the open
literature. Confidence: Unsupported.

Japan's defense primes (MHI, KHI) are developing plasma orb weapons. No
publicly available information links these entities to plasma weapons research.
Confidence: Unsupported.
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Final Assessment: Japan leads the world in academic FRC research through the FAT-CM
device at Nihon University (0.8m diameter, 300 to 500 km/s, approximately 1 × 10^21
m^-3) and maintains active conventional DEW programs (railgun at 2,297 m/s, 100 kW-
class HEL, HPM cooperation with the US). The PLASMAGIC project is an explosive-driven
MHD generator for EMP munitions power — not a plasma orb weapon. The
Ohtsuki/Ofuruton 1991 Nature paper on microwave ball lightning is a foundational civilian
experiment. No confirmed fielded operational plasma orb weapon, but Japan's research
activities exist within a documented 66-year global interest pattern in plasma weapons
technology, further supported by analogous unverified claims of plasma weapons testing
(Boris Belitsky's 1995 Ogonek article describing Russian plasmoid weapon tests, and the
more speculative MH370 footage showing three luminous orbs in coordinated formation).
Japan's specific contribution to this pattern is through its academic FRC research (FAT-CM)
and ball lightning studies (Ohtsuki/Ofuruton), though no weapons program is documented.
Japan's constitutional constraints (Article 9, Three Non-Nuclear Principles) make weapons
development unlikely.

The PLASMAGIC Distinction

The PLASMAGIC project requires particular attention because its name and association with
plasma technology can lead to mischaracterization. PLASMAGIC is an explosive-driven
magnetohydrodynamic (MHD) generator — a pulsed power system that converts chemical
explosive energy into electrical power using plasma as a working fluid. The plasma in
PLASMAGIC is confined to the MHD generator channel and exists for milliseconds. It is not
launched, projected, or directed at a target. The weapon effect of an EMP munition powered
by PLASMAGIC is electromagnetic (radiofrequency radiation), not plasma-based.

This distinction is fundamental to the integrity of this investigation. Conflating PLASMAGIC
with plasma orb weapons would be a category error — equivalent to conflating a car's internal
combustion engine with a flamethrower because both involve combustion. The plasma in
PLASMAGIC serves the same function as the working fluid in any heat engine: it converts
thermal energy into useful work (in this case, electrical power). The weapon is the EMP
munition that PLASMAGIC powers, not PLASMAGIC itself.

Position in the Global Landscape

Japan's position in the global plasma weapons landscape is defined by its leadership in
academic FRC research and its active conventional DEW programs, combined with the
complete absence of plasma orb weapons development. The FAT-CM device at Nihon
University creates a direct technology link to the United States through the shared collisional
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merging methodology with TAE Technologies' C-2W. The JT-60SA tokamak creates a major
link to the European Union. The Japan-US HPM cooperation agreement extends DEW
collaboration with the United States.

In relation to the primary programs examined in the main US research paper, Japan has no
documented connection to the MARAUDER/FRCHX/CFR lineage (US), the
Avramenko/Avangard/Stupitskiy lineage (Russia), or the CAE/HFRC/Military-Civil Fusion
lineage (China). Japan's FRC research is civilian and openly published, contributing to the
global fusion knowledge base without being directed toward weapons applications. Japan's
DEW programs are conventional systems that do not involve plasma orb weapons concepts.

Strengths and Limitations

Japan's plasma physics and DEW ecosystem demonstrates the following strengths:

World-leading academic FRC research through FAT-CM at Nihon University

Major international tokamak program (JT-60SA) jointly operated with the EU

Advanced railgun capability (2,297 m/s, sea-tested October 2023)

100 kW-class HEL system under development

International DEW cooperation with the United States (HPM agreement, July 2024)

Foundational ball lightning research (Ohtsuki/Ofuruton, Nature 1991)

Distributed university fusion research network coordinated through NIFS

The investigation also identifies the following limitations:

No evidence of compact toroid or plasma orb weapons development

No documented connection between defense primes (MHI, KHI) and plasma weapons
research

PLASMAGIC is a pulsed power generator, not a plasma weapon — the name may cause
mischaracterization

Constitutional constraints (Article 9, Three Non-Nuclear Principles) limit weapons
development

FAT-CM parameters, while leading for academic research, are below fusion energy-
relevant levels
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Open Questions

1. Could the FAT-CM collisional merging methodology be applied to weapons-relevant FRC
concepts if political conditions change, given that the same methodology is used at TAE
Technologies in the US?

2. What is the specific relationship between PLASMAGIC's MHD generator technology and
any EMP munitions development program, and how does this technology compare to US
and Russian explosive-driven pulsed power systems?

3. Are Japan's defense primes (MHI, KHI) involved in any fusion-related activities beyond
component manufacturing for civilian fusion reactors?

4. How might the Japan-US HPM cooperation agreement of July 2024 evolve, and could it
extend to plasma weapons-related technology transfer?

5. Could the Ohtsuki/Ofuruton microwave ball lightning research be extended to weapons-
relevant scales, and is there any evidence of such extension in Japanese defense
research?

Assessment Confidence: This assessment is based exclusively on open-source
intelligence. The network graph was constructed from publicly available documents,
academic publications, ATLA budget records, and defense news reports. The absence of
evidence for plasma orb weapons development in Japan is classified as Established based
on the comprehensive search across all 48 mapped entities and 74 relationships, combined
with Japan's constitutional constraints (Article 9, Three Non-Nuclear Principles) that make
weapons development unlikely. The most important analytical contribution of this paper is
the explicit distinction between PLASMAGIC (an MHD generator) and plasma orb weapons
— a distinction that is essential for accurate assessment of Japan's DEW programs.
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