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#01 Research states in graphene, enhancing quantum device
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potential.
IISc develops smart materials responsive to light,
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#02 IISc Smart Materials  Research heat, pressure, with magnetic switching for
quantum processors.
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NC State AI Ceramic (XX X} (X X X J (XX X} o000 : )
#03 Research wireless ceramic sensor for extreme
Sens ([ ] .
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rockets, chips.
. Niron Magnetics begins commercial shipment of
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#05 rare earth-free 'clean magnets' for EV motors and
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wind turbines.
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#06 Research superconductors, experimentally verified,
Supercond. . )
accelerating discovery.
Tohoku University unveils Al-integrated catalysis
(X X X J [ X J [ X X X J (X X X J

#07  Tohoku AI Catalysis  Research discovery platform 'DigCat 4.0' to accelerate new
material development.

Thermal conductive phase change material

#08 PCM Market Forecast OU:xSW e ... C LOOC market to grow until 2032, driven by microchip
cooling and EV thermal management.
arXiv reports observation of topological Hall
. . (XX X ] (XX X ] . . . .
#09 arXiv Topological Hall Research ° ° plateau in quasi-2D materials, deepening
understanding of magnetic phenomena.
arXiv deciphers dissipative splitting of Mott
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#10 arXiv Mott Transition Research A A transition in 1D systems, deepening
understanding of advanced materials.
. Scientists develop novel solid-state material
UV Light (X X X J [ X J o000 (X X X ] . . . . .
#11 . Research converting sunlight into higher-energy UV light,
Upconversion [} [ - )
revolutionizing energy conversion.
Corporat Tunoptix secures DARPA grant to accelerate
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#12  Tunoptix Metalens e ~ lightweight metalens development for satellite
Strategy imaging.

FunctionalMaterials Weekly Intelligence Report | 2026-07-05 | Page 1



. X Tech Market Market Data US/EU
# Article Title Type . - Summar
.- LI ] e FELEIRY Relevance

Adv Mat Market

#13

Growth

#14  Cornell Micro-Robot

#15 Applied Mat. Growth

M ’

#16 3M Cadillac F1
Partner

#17 Applied Mat. Stock

Soars

#18  Australia AM Funding

Applied Mat. Stock

Water-Harvesting

Dual-Atom Catalysts

#19
Decline
#20
Jacket
#21
Rule
eee0e0 High

Market
Overview

(X X X J
Research

Corporat
e
Strategy

Corporat
e
Strategy

Market
Analysis

Governm (X J

ent Policy
Market

Analysis

0000
Research

[ X X X J
Research

[ ]

Med-High e @

Global advanced materials market to grow to

[ X X X ] [ X X X ] [ X X X ] . .
° ° $98.22B in 2026, driven by aerospace,
automotive, electronics, healthcare.
Cornell University develops smallest
[ X J [ X X X J (X X X J . . . q
~ magnetic-controlled walking robot, innovating
microbotics for medical and industrial use.
Applied Materials forecasts 30% revenue growth
[ X X X ] [ X X X J (X X X ] 0000 . . .
° ° in 2026 semiconductor business, driven by Al
memory and customer relationships.
3M partners with Cadillac Formula 1 Team as
[ X X X ] (X X X ] (X X X ] - . . .
~ ° official Material Science Partner to elevate racing
performance.
Applied Materials stock soars 144% in 2026, but
[ X X X J [ X X X J [ X X X J .
° ° concerns emerge amid AI memory demand
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co0oe N ~C Australia launches $3.25 million funding to
~ fast-track additive manufacturing adoption by
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Scientists discover hidden rule in dual-atom
[ X J [ X X X J [ X X X ] .
~ catalysts, paving way for cheaper, more powerful
fuel cells.
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I Three Questions That Demand Your Decision This Week

@ Is your supply chain exposed to rare earth dependencies?

Niron Magnetics' commercialization of rare earth-free magnets for EVs and wind turbines signals a major shift.
Does this breakthrough make your rare earth-dependent components obsolete, and which Asian competitors
gain from this supply chain diversification?

® How quickly can you integrate Al into materials R&D;?

MIT, Alibaba, and Tohoku University are demonstrating AI's power in accelerating material discovery
(superconductors, alloys, catalysts). Is your R&D; pipeline leveraging these Al platforms, or are you falling
behind global competitors in innovation speed?

© Are your high-performance systems ready for extreme sensing?

NC State's 1650°C wireless ceramic sensor and Tunoptix's metalenses for satellites redefine monitoring in
extreme environments. Are your aerospace, energy, or defense platforms equipped with next-gen sensing, or
are you at risk of operational inefficiencies?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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I Deep Dive @ — Rare Earth-Free Magnets Commercialized

#05 | 2026/07/02 | Niron Magnetics (YouTube) | Tech Novelty® ® ® ® O Proximity® ® ® ® ® Market Impacte @ ® ® ®
Data Reliability® ® ® ® O US/EU Relevancce @ @ ® ®

Niron Magnetics has begun commercial shipments of its iron-nitride (FeN) based permanent magnets,
offering a rare earth-free alternative for critical applications like EV motors and wind turbines. This
technology maintains high magnetic properties comparable to traditional rare earth magnets, addressing

supply chain risks and environmental concerns.

The proprietary FeN material and nanostructure control techniques enable mass production, aiming for
seamless integration into existing designs. This directly counters geopolitical and environmental challenges

associated with rare earth element reliance, particularly for high-performance, durable magnets.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The commercialization of rare earth-free magnets is a
game-changer. Published claims of comparable performance to traditional rare earth magnets
are plausible given the long R&D; in this space. Technical barriers for mass adoption include
scaling production and ensuring long-term stability under diverse operating conditions.
[Opportunity] for US/EU OEMs to diversify supply chains, reduce costs, and enhance
sustainability. [Threat] to existing rare earth magnet suppliers and those heavily invested in
traditional rare earth processing. Next actions: [Procurement] immediately evaluate Niron's
samples for integration, [Strategy] assess long-term rare earth dependency and alternative
material roadmaps by Q4 2026.

I Deep Dive @ — AI-Enabled High-Temp Ceramic Sensors

#03 | 2026/07/01 | NC State News | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancce @ ® ® ®

NC State University researchers have developed an Al-enabled, metasurface-patterned ceramic sensor
capable of wireless temperature sensing up to 1,650°C. This breakthrough allows real-time, non-contact
monitoring in extreme environments where conventional sensors fail, leveraging Al for design and
optimization.

The sensor uses nanoscale metasurface patterns to emit and modulate RF signals, with Al models optimizing
material composition and manufacturing. This technology is crucial for aerospace, energy generation
(turbines, nuclear), and high-performance manufacturing, enhancing operational efficiency and safety.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 1650°C wireless sensing capability is a significant leap,
potentially realistic given the Al-driven design. Remaining technical barriers include long-term
stability validation in real-world extreme conditions and miniaturization for broader integration.
[Opportunity] for US/EU aerospace, energy, and industrial OEMs to gain unprecedented
operational insights and improve safety. [Threat] to traditional sensor manufacturers who lack
Al-driven material design capabilities. Next actions: [R&D;] initiate pilot programs with NC
State for specific industrial applications, [Business Dev] explore licensing or joint development
for sensor integration by Q3 2027.
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I Deep Dive ® — Sunlight to UV Upconversion Material

#11 | 2026/06/26 | ScienceDaily | Tech Novelty® ® ® ® ® Proximity ® ® OOO Market Impact® ® ® ® O Data

Reliability® ® @ OO US/EU Relevancco ® ® ® ®

Scientists have developed a novel solid-state material that converts visible sunlight into higher-energy UV
light, overcoming a longstanding challenge in energy conversion. This upconversion technology dramatically
improves solar energy utilization efficiency and opens new applications for UV light.

The material achieves high-efficiency visible-to-UV conversion in a solid state, utilizing a broad range of the
solar spectrum that silicon panels typically miss. This has potential for high-efficiency solar panels, as well as

cost-effective UV applications like sterilization, water purification, and photocurable resin processing.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Converting visible light to higher-energy UV in a solid state is a
fundamental breakthrough, but efficiency and stability claims need rigorous peer-reviewed
validation. Commercialization is 3-5 years away, requiring significant R&D; in material stability,
scalability, and cost reduction. [Opportunity] for US/EU solar panel manufacturers to boost
efficiency, and for water treatment/medical device companies to develop novel UV-based
solutions. [Threat] to existing UV lamp manufacturers if sunlight-driven alternatives become
cost-effective. Next actions: [R&D;] monitor research closely, explore early-stage partnerships
for material characterization, [Strategy] assess long-term impact on solar and UV markets by
Q1 2027.

I Other Notable Articles

MIT Researchers Uncover Stable Multiple Superconducting States in Graphene (MIT News)
Tech Novelty® ® ® ® ® Proximity® OOOO Market Impacte ® ® @ O

Fundamental breakthrough in graphene superconductivity, long-term potential for quantum computing.
Monitor for experimental validation.

MIT Team's Machine Learning Deciphers Atomic Interactions, Accelerating Discovery of Alloys (ECOticias.com)
Tech Novelty® ® ® ® O Proximity® @ OOO Market Impacte @ @ ® O

Al for materials discovery is a critical competitive advantage; US/EU firms must adopt or risk falling behind.

Alibaba's Al 'Elements Claw' Predicts Four New Superconductors, Verified by Experiment (South China Morning Post)
Tech Novelty® ® @ ® O Proximity® @ OOO Market Impact®e @ @ @ O

China's Al-driven materials R&D; is accelerating; direct threat to US/EU leadership in advanced materials

discovery.

Sci.News: Cornell University Develops Smallest Magnetic-Controlled Walking Robot (Sci.News)
Tech Novelty® ® @ ® ® Proximity ® ® OOO Market Impacte @ @ ® O

Micro-robotics breakthrough for in-vivo diagnostics and precision manufacturing; watch for medical device

integration.

SciTechDaily: Scientists Discover Hidden Rule in Dual-Atom Catalysts (SciTechDaily)
Tech Novelty® ® ® ® ® Proximity® ® OOO Market Impacte @ @ @ O

New understanding of catalysts could lead to cheaper, more powerful fuel cells. Critical for clean energy
transition.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

e [Procurement] Review Niron Magnetics' rare earth-free magnet samples and assess current rare earth
supply chain exposure.

e [R&D;] Initiate internal review of AI/ML capabilities for materials discovery, benchmarking against MIT
and Alibaba's advancements.

o [Executive] Assess the strategic implications of China's AI-driven materials research on long-term
competitive positioning.

| Short-term (1 month)

¢ [R&D;] Evaluate NC State's high-temperature wireless sensor technology for potential applications in
aerospace and energy systems.

e [Business Dev] Explore partnerships or licensing opportunities for novel UV upconversion materials for
solar or water purification.

e [Strategy] Analyze the impact of Al memory demand fluctuations on semiconductor equipment
investment cycles and adjust forecasts.

| Medium-long term (quarter+)

e [R&D;] Develop a roadmap for quantum materials research, focusing on graphene superconductivity
and topological phenomena.

e [Strategy] Formulate a long-term strategy for micro-robotics integration in medical devices or
precision manufacturing.

¢ [Legal/IP] Monitor IP landscape for Al-driven materials discovery and secure relevant patents in
emerging areas like advanced catalysts.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-05
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#01 MIT Researchers Uncover Stable Multiple
Superconducting States in Graphene, Paving Way for
Advanced Material Design

Published June 29, 2026 MIT News USA

MIT Research team

stabilizes multiple
supercconducting

graphes, prayning ] | .
way for new materaldesign i\ —
June 29, 2026 \

MIT News, America

SUMMARY

MIT researoshers found that graphene
with specific microstructure.

| overview

MIT researchers have discovered that graphene with a specific microstructure can
stably host multiple superconducting states simultaneously, a rare phenomenon in
nature. This graphene maintains its superconductivity even under magnetic fields,
with its properties paradoxically strengthening in such conditions. This breakthrough
offers new avenues for designing superconducting materials and developing robust

quantum devices.



| N DEPTH

Key Findings

Researchers at the Massachusetts Institute of Technology (MIT) have announced a
groundbreaking discovery: graphene with a specific microstructure can stably host
multiple superconducting states simultaneously. This finding not only deepens our
understanding of superconductivity but also significantly broadens the possibilities for
designing new materials for future quantum computing and highly efficient power

transmission technologies.

Technical / Clinical Details

The study focused on bilayer graphene structures with precisely controlled twist angles,
demonstrating the coexistence of multiple, distinct superconducting states (e.g., s-wave
and p-wave symmetries), which typically occur as single forms. A remarkable aspect of
this graphene is its ability to maintain and even enhance its superconducting properties
under external magnetic fields. This behavior is highly unusual compared to conventional

superconductors, which often lose their properties in the presence of magnetic fields.

The team developed theoretical models to describe the competition and cooperation
between these superconducting states and validated their predictions experimentally.
They meticulously analyzed how multiple superconducting order parameters can stably
coexist, attributing this phenomenon to specific symmetries and electron correlations

within graphene's unique electronic band structure.

Background & Context

Superconductivity, characterized by zero electrical resistance and perfect diamagnetism,
holds immense promise for energy-efficient devices and quantum technologies.
However, most superconductors operate only at extremely low temperatures and are
sensitive to magnetic fields. The discovery of multiple superconducting states in
graphene offers a potential pathway to overcome these limitations, providing new

design principles for robust superconducting materials.



Graphene has been extensively studied as a ‘wonder material' due to its exceptional
electronic properties, but its potential expands even further when exhibiting
superconductivity under specific conditions. Materials that can maintain
superconductivity in magnetic fields are particularly desirable for applications such as
MRI, highly sensitive sensors, and stable quantum bits, potentially transforming various

industries.

Strategic Significance & Outlook

This research provides a fundamental framework for designing new multifunctional
superconducting materials. Future work will likely focus on thoroughly characterizing the
specific quantum properties of these multiple superconducting states and accelerating
research toward realizing room-temperature superconductors and more resilient
quantum bits. Optimizing graphene's stacking configurations and doping conditions
could further enhance its superconducting performance. This discovery represents a
significant leap forward at the frontier of materials science and quantum physics, offering

global implications for advanced electronics and energy solutions.

Source: https://news.mit.edu/2026/graphene-can-hold-multiple-states-of-superconductivity-0629
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#02 11Sc Researchers Develop Smart Materials
Responsive to Light, Heat, and Pressure, Eyeing
Quantum Processors and Advanced Sensors

Published June 29, 2026 The Hindu India

| overview

Researchers at the Indian Institute of Science (l1Sc) have developed new smart
materials that can reversibly alter their physical properties in response to light, heat,
and mechanical pressure. This breakthrough represents a significant step towards
components for quantum processors and advanced industrial sensors. Notably, they
synthesized a novel chemical framework capable of magnetic switching, promising

applications in next-generation data storage.



| N DEPTH

Key Findings

A research team at the Indian Institute of Science (IISc) has developed a new class of
smart materials capable of reversibly changing their physical properties in response to
external stimuli such as light, heat, and mechanical pressure. This breakthrough marks a
critical step towards the realization of next-generation quantum processors and high-
precision industrial sensors, with particular emphasis on the successful synthesis of a

novel chemical framework that enables magnetic switching.

Technical / Clinical Details

The IISc researchers synthesized a specific group of compounds with complex molecular
structures, demonstrating that these materials exhibit distinct responses to light (e.g.,
specific wavelengths), heat (e.g., temperature changes), and mechanical pressure. The
internal structure of the material rearranges under these external stimuli, leading to
reversible changes in physical parameters such as electrical conductivity, optical
properties, and magnetic characteristics. This reversibility ensures the material can switch

and restore its functions multiple times.

Crucially, the team successfully developed a new chemical framework that facilitates
magnetic switching. This indicates the ability to precisely control the material's magnetic
state using external magnetic fields or other stimuli, a property essential for quantum
information storage and processing. This material is expected to improve the stability of
qubits, the fundamental units of quantum computing, and enable faster, more energy-

efficient data storage devices.

Background & Context

Smart materials, particularly those whose functions change in response to external
stimuli, are drawing significant attention across diverse fields including electronics,
sensors, energy, and medicine. With the advancement of quantum technologies, devices
like quantum processors and sensors require materials with specific functions that are
difficult to achieve with conventional materials, often facing limitations in responsiveness

or reversibility. The IISc research offers a promising solution to these challenges.



India is making rapid progress in scientific and technological research, with leading
institutions like lISc enhancing their international competitiveness in advanced materials.
Such materials contribute to improving error correction in quantum computing and
enhancing the precision of industrial sensors, potentially forming foundational
technologies for future societal infrastructure such as smart cities and autonomous
driving. This positions India at the forefront of developing materials for the next

technological revolution.

Strategic Significance & Outlook

The smart materials developed are expected to directly contribute to enhancing the
performance of quantum processors, building next-generation data storage units, and
developing highly sensitive, self-adjusting sensors. The research team is anticipated to
move towards optimizing the synthesis processes for these materials and validating their
scalability for larger-scale production. Further evaluation of the materials' stability,
durability, and cost-effectiveness will be crucial for practical implementation. This
technology is poised to drive innovation across a broad range of applications, including

wearable devices and environmental monitoring systems.

Source: https://www.thehindu.com/news/national/karnataka/iisc-researchers-develop-smart-materials-

next-gen-data-storage-units-quantum-processors-and-sensors/article71161704.ece

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://www.thehindu.com/news/national/karnataka/iisc-researchers-develop-smart-materials-next-gen-data-storage-units-quantum-processors-and-sensors/article71161704.ece
https://www.thehindu.com/news/national/karnataka/iisc-researchers-develop-smart-materials-next-gen-data-storage-units-quantum-processors-and-sensors/article71161704.ece




