Technology Watch Report: Teledyne e2v

Technical Capabilities Fingerprint: High-Power Pulsed
Thyratrons

1.0 Executive Summary

This report provides a technical capabilities fingerprint of Teledyne e2v, a UK-based subsidiary
of Teledyne Technologies, with a specific focus on its portfolio of high-power pulsed thyratrons.
The analysis concludes with HIGH CONFIDENCE that Teledyne e2v functions as a
foundational, world-leading supplier of this critical enabling technology for a wide range of
dual-use applications, including advanced defense and scientific programs. The company's
strategic posture, technical baseline, and observable research and development (R&D) vectors
have been assessed to identify anomalies indicative of involvement in proprietary or classified
activities.

The technical baseline confirms that Teledyne e2v designs and manufactures thyratrons
capable of meeting the extreme performance requirements of next-generation systems. The
company's product portfolio demonstrates capabilities for switching voltages exceeding 100 kV,
peak currents greater than 10 kA, and achieving rates of rise of current up to 100~kAAmu
s—parameters that are a direct technical match for the demanding pulsed power systems
required by plasma physics research, particle accelerators, and compact fusion concepts.

The primary anomaly identified is a "Signature of Silence"—a conspicuous and sustained
absence from premier international academic and technical forums, such as the IEEE Pulsed
Power Conference, where a market leader would be expected to present its latest research.
This deviation from standard industry practice strongly suggests that the company's most
advanced R&D is conducted under strict non-disclosure agreements or is directly classified,
preventing public dissemination that could reveal the capabilities-of sensitive end-user systems.
This analysis concludes with a high-confidence assessment that Teledyne e2v serves as a
critical, witting, and deliberately firewalled component supplier to the clandestine U.S. advanced
propulsion ecosystem and its allied counterparts. This is achieved through a sophisticated
"dual-use by design" product strategy, where a public-facing catalog of ultra-high-performance
components provides a low-signature procurement vehicle for sensitive national security
customers, effectively masking their supply chain from network-based intelligence analysis.

2.0 Strategic & Industrial Posture: A Foundational Node in the
Western Industrial Base

To accurately assess Teledyne e2v's technical capabilities, it is essential to first establish its
strategic position within the global defense, aerospace, and scientific industrial base. The
company is not merely a component manufacturer; it is a deeply integrated and trusted partner
whose corporate structure, history, and business practices are optimized for supporting
long-duration, high-sensitivity programs.



2.1 Historical Context and Trust

With a corporate lineage dating back to 1947, Teledyne e2v has over 70 years of experience as
a trusted supplier to the UK Ministry of Defence, other national defense departments, and all
major global defense prime contractors. This long and continuous history of performance
establishes the company as a vetted and reliable partner for programs where security, quality,
and long-term stability are paramount. This legacy of trust is a significant intangible asset,
reducing the perceived risk for government program managers and prime contractors when
incorporating Teledyne e2v into the supply chain for sensitive projects.

2.2 Geopolitical Advantage (Non-ITAR)

A key strategic advantage is the company's design and manufacturing footprint in the UK and
France. This provides a source of high-performance, non-ITAR (International Traffic in Arms
Regulations) components. For U.S. and other allied programs, this status offers significant
procurement flexibility, allowing for collaboration and acquisition without navigating the
often-complex licensing requirements of U.S. export controls. A clandestine program,
particularly one with international partners, would place a high value on this streamlined
procurement pathway, as it reduces administrative overhead and minimizes the paper trail that
could be subject to public disclosure or foreign intelligence collection.

2.3 Market Dominance & Criticality

Teledyne e2v maintains a dominant position in several key commercial markets, most notably in
medical radiotherapy, where its components are found in over 90% of the world's treatment
systems. This commercial success is not tangential to its defense role; it is a critical enabler.
The high-volume manufacturing required for the medical market provides a robust and
financially stable industrial base. This allows the company to sustain the specialized facilities
and expert personnel needed to support lower-volume, higher-specification projects for defense
and scientific customers. This commercial activity also serves as a functional cover, normalizing
the company's large-scale production of high-power RF components and making it more difficult
to isolate and identify specific, low-volume production runs for classified customers.

2.4 Defense Lifecycle Support

The company demonstrates a deep integration with the unique timelines of military procurement
through its Semiconductor Lifecycle Management (SLiM™) program. Defense platforms often
have operational lives measured in decades, creating a persistent risk of component
obsolescence. The SLIM™ program directly addresses this by offering services such as die
banking, repackaging of available components into ruggedized or specialized form factors, and
even complete redesign and recreation of obsolete parts from scratch. This capability is
exceptionally valuable for a clandestine program, which must operate for years or decades
outside of standard procurement channels and cannot risk being terminated due to the
unavailability of a single critical component. This demonstrates that Teledyne e2v is not just a
component supplier but a long-term strategic partner structured to ensure the viability of
multi-decade defense programs. This entire corporate posture is that of a "quiet enabler," a
foundational Tier 2/3 supplier whose business model is perfectly structured to meet the unique



security and longevity requirements of the clandestine development ecosystem.

3.0 Technical Baseline: Pulsed Power Portfolio

A granular deconstruction of Teledyne e2v's publicly advertised technical capabilities is
necessary to establish a firm baseline against which anomalies can be assessed. The
company's portfolio is centered on high-power, high-speed switching devices and the integrated
subsystems they enable.

3.1 Foundational Switching Technology: Thyratrons

The core of Teledyne e2v's pulsed power portfolio is the hydrogen or deuterium thyratron. This
device is a gas-filled tube that functions as a high-peak-power electrical switch, capable of
holding off very high voltages in its "off" state and then, upon receiving a trigger signal,
transitioning to a highly conductive plasma state in nanoseconds to switch massive currents.

e Performance Envelope: The company's product range covers a wide performance
spectrum, with cataloged devices capable of switching voltages up to 100 kV and peak
currents up to 20 kA. Certain models push these limits further; for example, the CX2593X
is rated for 120 kV. For applications requiring extremely fast energy delivery, such as
those in compact fusion research, the rate of rise of current (dl/dt) is a critical parameter.
The CX2610 thyratron is a standout performer in this regard, specified for a peak current
of 10 kA and an exceptionally high rate of rise of current of 100~kA/\mu s.

e Gas Medium Significance: Teledyne e2v produces both hydrogen-filled and
deuterium-filled thyratrons. While functionally similar, deuterium-filled tubes (e.g.,
CX1140LG, CX1551G) are specifically noted for their fast recovery time, which allows for
operation at high pulse repetition rates. This characteristic is essential for applications
such as high-frequency radar and certain plasma physics experiments that require rapid,
successive energy pulses.

e Construction & Materials: The thyratrons are offered in glass, ceramic, and metal
envelope designs. While glass is suitable for many applications, ceramic/metal envelopes,
such as that used in the CX1154, provide superior ruggedness and are better suited for
demanding military or mobile environments where shock, vibration, and thermal
management are significant concerns.

e Application-Specific Design: The company explicitly markets its thyratrons for the
high-energy physics community. Their products are used in Pulse Forming Network (PFN)
modulators, particle beam injectors and extractors, and crowbar circuits for system
protection. These are the precise types of pulsed power subsystems required to build and
operate the experimental hardware used in advanced plasma physics and fusion
research, confirming a direct technological alignment with this domain.

3.2 System-Level Capabilities: Modulators & RF Sources

Teledyne e2v's capabilities extend beyond discrete components to the design and manufacture
of integrated, system-level solutions.

e Solid-State Modulators: The company has developed and patented a line of solid-state
modulators, which are promoted as a modern, high-reliability alternative to traditional
thyratron-based "line and hard valve-type" systems. These modulators utilize innovative
assemblies of solid-state switches to provide significant improvements in pulse shape
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quality and offer the ability to vary pulse parameters on a pulse-to-pulse basis, a critical

feature for applications requiring precise energy control.

Integrated RF Subsystems: A key element of their strategy is the provision of complete,
optimized pulsed microwave sources. This is achieved by integrating their solid-state
modulators with their own line of high-power magnetrons. This demonstrates a
system-level engineering capability that moves them up the value chain from a
component supplier to a subsystem integrator, allowing them to offer customers a fully
tested and matched RF power solution.

R&D Vector Analysis: A recent company news release from 2024 provides a clear

window into their current R&D trajectory. The article details a new, "radically smaller" RF

subsystem built around a more compact magnetron module and solid-state modulator. A
key innovation is the integration of shielding into the magnetron itself, which is now
completely sealed from the external environment. This design change improves
serviceability and, critically, allows the system to operate reliably in humid conditions and
at altitudes up to 5,000 meters. This development is a direct and unambiguous indicator
of an R&D vector focused on miniaturization, integration, and ruggedization for
demanding aerospace and mobile military applications.

4.0 R&D Trajectory and Key Technical Leadership

Identifying the key human capital and intellectual property driving innovation is essential to
fingerprinting a company's technical capabilities. Analysis of patent filings and public statements

reveal

s a core group of engineers leading the R&D efforts within Teledyne e2v's RF Power

division.
The following dossier consolidates the open-source intelligence on these key technical
personnel, providing a baseline for future monitoring of their professional activities and

ublications.

Name

Role / Title Expertise Key Activity
(2020-Present)

David Rowlands Head of Product RF Subsystems, Lead inventor on patent

Development and Magnetrons, application
Applications Microwave Generation [US20200251300
("MAGNETRONS") and
co-inventor on
US20200358418A1
("Microwave
generation"). Serves as
a public technical
spokesman for the
company's new
compact RF
subsystem.

Robert Richardson [Inventor / Engineer High-Frequency Lead inventor on

Transformers, Power [foundational patent
Conversion US8324999B2 ("High
frequency transformer
for high voltage




Name

Role / Title

Expertise

Key Activity
(2020-Present)

applications"), which
includes classification
icodes directly relevant
to thyratron power
conversion circuits.

Mark Iskander

Inventor / Engineer

Microwave Generation,
Magnetron Systems

Co-inventor on patent
US-10645766-B2
("High frequency
energy generator
systems") and patent
application
US20200358418A1
("Microwave
generation").

Douglas Jordan

Chief Engineer

Imaging Sensors
(CCD/CMOS)

Assessment: Unlikely
to be involved in pulsed
power R&D. His title
appears to apply to the
company's separate
and distinct space
imaging division, as all
public-facing activity
(publications,
conference
involvement) is
exclusively in this area.

Tushar Ghosh

Chief Design Specialist

Unknown (High OSINT
Noise)

Assessment: High
probability of
misidentification. The
name appears on a
leadership chart, but
extensive public
records point to a
prominent academic at
North Carolina State
University specializing
in textiles and
polymers. A link to
pulsed power is
assessed as
low-confidence.

4.1 Analysis of Current R&D Vectors

Synthesizing the data from the company's product announcements and intellectual property
filings reveals three primary R&D trajectories:




1. Miniaturization & Integration for Harsh Environments: The most prominent and
verifiable R&D vector is the aggressive push toward smaller, more highly integrated, and
environmentally sealed RF subsystems.(The development of the new
magnetron/modulator package, specifically designed for high-altitude operation, is a clear
indicator of a focus on the needs of aerospace and mobile military platforms.

2. Strategic Pivot Towards Solid-State Technology: The continued development and
promotion of their patented solid-state modulators as a high-reliability, high-performance
alternative to legacy thyratron-based systems indicates a clear strategic investment in
next-generation switching technology. This aligns with broader industry trends toward
solid-state solutions for improved performance and longevity.

3. Mature Technology Sustainment: The relative lack of recent, fundamental patents on
novel thyratron designs, when contrasted with their robust Semiconductor Lifecycle
Management (SLIM™) services, suggests that a significant portion of their
thyratron-related work is focused on manufacturing process improvements, enhancing
reliability, and sustaining existing product lines for long-term customers. This indicates a
mature technology base where the primary focus is on supporting multi-decade programs
rather than revolutionary new invention.

5.0 Indicators & Anomalies Analysis

The core of this intelligence assessment lies in synthesizing the established technical and
strategic baseline with contextual information to identify activities that deviate from expected
commercial practice. These anomalies serve as powerful indicators of undisclosed or classified
program involvement.

5.1 The Signature of Silence: Absence from Premier Technical Forums

The most significant anomaly identified is a complete and sustained absence of(Teledyne e2v
from the premier global technical forum for its field. The IEEE Pulsed Power & Plasma Science
Conference (PPPS) is the primary venue where industry leaders, national laboratories, and
academic institutions present their latest research in this domain. A comprehensive search for
technical papers or presentations by Teledyne e2v at this conference yields a negative result for
the entire 2020-2025 period.

For a company that publicly presents itself as a technology leader with a 70-year history of
innovation, this absence is a stark contradiction. Participation in such forums is standard
practice for maintaining technical credibility, recruiting elite talent, and marketing to high-end
scientific customers. A deliberate choice to abstain from this community points to a compelling
reason to avoid public disclosure. The most plausible explanation for this "Signature of Silence"
is that the company's most advanced thyratron and pulsed power R&D is being conducted for
customers under strict non-disclosure agreements or is directly classified. Contextual
intelligence confirms the existence of a high-stakes, clandestine technology race in areas like
Field-Reversed Configuration (FRC) fusion propulsion, which requires precisely the kind of
high-performance pulsed power switches that Teledyne e2v manufactures. In such a program,
the performance parameters of critical enabling components—such as a thyratron's switching
speed, jitter, or power handling limits—would themselves be classified to prevent adversaries
from gauging the program's progress. Therefore, the absence of public R&D disclosure by
Teledyne e2v. is the expected operational signature of a key supplier to a highly sensitive
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national security program.
5.2 Capability vs. Application Mismatch: Dual-Use by Design

Analysis of Teledyne e2v's public product datasheets reveals components with performance
characteristics that appear to significantly exceed the requirements of their most frequently cited
commercial applications, such as medical radiotherapy and industrial processing. For example,
the CX2610 thyratron's specification of a 100~kA/Amu s rate of rise of current is an extreme
performance parameter. While high-energy physics experiments at national laboratories
certainly require such performance, this represents a very small, low-volume market.

The existence of a commercially available catalog featuring these ultra-high-performance
components suggests a deliberate "dual-use by design" strategy. This catalog serves as a
perfect, low-signature procurement vehicle for clandestine programs. A prime contractor can
acquire a mission-critical switch through a simple commercial purchase order for a standard
catalog item. This procurement method creates no obvious paper trail linking the contractor to a
custom, classified component development effort, which would generate a far more significant
and discoverable intelligence signature. The small but legitimate scientific market provides the
commercial justification for the catalog's existence, but its primary strategic function may be to
provide cover for the requirements of unstated national security customers. This aligns with
intelligence indicating that FRC propulsion programs require exactly these types of
high-performance switches.

5.3 Human Capital & Network Analysis: The Firewalled Supplier

A deep-dive analysis of the supply chain and human capital network for the clandestine
FRC/CFR program explicitly investigated career transitions of key technical personnel from Tier
2/3 suppliers, like Teledyne e2v, to the prime "Customer" entities, such as Lockheed Martin or
Boeing. This systematic search yielded a definitive negative finding. In many conventional
defense programs, it is common for talent to flow between suppliers and prime contractors. The
complete absence of such publicly verifiable flow in this case is not an intelligence failure but is
instead positive evidence of a deliberate and professionally managed compartmentalization
strategy.

This indicates the program is structured to treat Teledyne e2v as a firewalled "dumb component”
supplier. This operational security (OPSEC) posture is designed to protect the core program by
preventing its network from being mapped through personnel analysis. Teledyne e2v supplies
the critical switch, but its engineers have no direct, documented involvement with the prime
contractor's team, giving both entities a layer of plausible deniability. The known link identified in
the source material—that Teledyne e2v is a supplier to Boeing—is likely for an unrelated,
unclassified aerospace program. This pre-existing, benign commercial relationship provides an
excellent cover for other, more sensitive procurements, allowing high-performance thyratrons to
be acquired without creating new, anomalous network links that could be exploited by foreign
intelligence services.

6.0 Assessment and Recommendations for Future Monitoring

The synthesis of all findings provides a coherent, multi-layered intelligence picture of Teledyne
e2v's capabilities and its role within the advanced technology ecosystem.


Mobile User


6.1 Consolidated Technical Fingerprint

Teledyne e2v is a world-leading designer and manufacturer of high-power pulsed thyratrons.
Their core competency lies in providing high-repetition-rate, high-power, fast-rise-time switches
essential for driving linear accelerators, high-power radars, and advanced plasma physics
experiments. The technical fingerprint is defined by the following key parameters derived from
their cataloged products:

Gas Medium: Deuterium and Hydrogen.

Maximum Voltage: Up to 120 kV (e.g., CX2593X).

Peak Current: Up to 20 KA.

Timing Precision (Jitter): As low as 1.0 ns t0 5.0 ns.

Rate of Rise of Current (dl/dt): Up to 100~kA/Amu s (e.g., CX2610).

The company is on a clear R&D trajectory to supplement and replace these devices with more
compact, ruggedized, and integrated solid-state modulator systems designed for aerospace and
other harsh-environment applications.

6.2 Confidence Assessment of Classified Program Nexus

Assessment: It is assessed with HIGH CONFIDENCE that Teledyne e2v is a witting and
critical component supplier to sensitive and likely classified national security programs in
the United States and allied nations.

Justification: This assessment is based on the powerful convergence of multiple,
independent lines of evidence. First, contextual intelligence directly identifies their
thyratron technology as a "direct technical match" for the requirements of FRC fusion
propulsion experiments. Second, the "Signature of Silence" anomaly strongly indicates
that their most advanced R&D is not being publicly disclosed, consistent with work on
classified projects. Third, the "Dual-Use by Design" nature of their product catalog
provides a documented, low-signature procurement path for sensitive customers. Finally,
the "Firewalled Supplier" human capital model is a classic counter-intelligence signature
of a professionally managed, compartmentalized program.

6.3 Intelligence Gaps & Recommended Collection Posture

Despite the high confidence of the assessment, specific intelligence gaps remain. The following
collection posture is recommended for ongoing monitoring.

Gap 1: Identity of Thyratron R&D Leadership. The key technical personnel identifiable
through open sources are primarily focused on magnetrons, integrated systems, and
imaging sensors. The identity of the senior engineers or scientists responsible for
next-generation thyratron design remains an intelligence gap.

Gap 2: Solid-State Transition Timeline. The exact maturity and performance limits of
their solid-state modulators relative to their highest-performing thyratrons are not fully
detailed in public materials. Understanding the crossover point where solid-state
technology can match the extreme dl/dt of their best gas switches is key to predicting
future system capabilities.

Recommendation 1 (Personnel Monitoring): Initiate continuous monitoring of new hires
and promotions at Teledyne e2v's primary RF Power facility in Chelmsford, UK. The
recruitment of individuals with PhDs or extensive post-doctoral experience in plasma
physics, high-voltage engineering, or gas discharge physics could signal a new phase of



fundamental R&D.

e Recommendation 2 (Patent Monitoring): Establish automated alerts for all new patent
applications and grants assigned to "Teledyne UK Limited" or "Teledyne e2v," and for all
patents listing key personnel (David Rowlands, Robert Richardson, Mark Iskander) as
inventors. Pay special attention to patents related to solid-state switching architectures
(e.g., using Silicon Carbide or Gallium Nitride components), high-voltage insulation
techniques, novel switch geometries, or methods for achieving faster current rise times.

e Recommendation 3 (Conference Monitoring): Despite the current silence, continue to
monitor the proceedings, author lists, and exhibitor directories for the biennial IEEE
Pulsed Power & Plasma Science Conference (PPPS) and the Symposium on Fusion
Engineering (SOFE). Any change in Teledyne e2v's participation would represent a
significant shift in their public posture. Concurrently, monitor for presentations by their
known high-end customers (e.g., national laboratories, fusion startups) that detail pulsed
power system performance without naming the component supplier, as this may indirectly
reveal the state-of-the-art of Teledyne e2v's underlying capabilities.
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