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WEEKLY DIGEST: PHYSICAL & EARTH SCIENCES

Quantum Innovations Propel Scientific
Advancements Forward

Recent developments in guantum science and technology are reshaping the
landscape of research and innovation. Notable advancements include GPT-5.2's
new formula for gluon amplitudes, validated by OpenAl and academic partners,
and the establishment of the SoCal Quantum Alliance aimed at fostering
collaboration in quantum research. Additionally, the U.S. National Science
Foundation has announced a significant investment to enhance national quantum
and nanotechnology research infrastructure. These initiatives highlight the
growing intersection of Al and quantum technologies in driving scientific
discovery.

KEY FINDINGS IMPLICATIONS
v GPT-5.2 proposed a novel formula for - Enhanced collaboration in quantum
gluon amplitudes, validated by OpenAl. research could accelerate scientific

. breakthroughs.
v The SoCal Quantum Alliance was g
launched to promote innovation in — Al's role in theoretical physics may lead
quantum science. to new discoveries and applications.
v The NSF is investing $100 million in - Investment in quantum infrastructure
quantum and nanotechnology research may position the U.S. as a leader in
infrastructure. quantum technology.

Key Metrics: $100 million investment by the NSF for quantum research infrastructure.;
Formation of the SoCal Quantum Alliance involving multiple leading institutions.;
Construction of India's first IBM quantum computer at the Quantum Valley Tech Park.
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1. GPT-5.2 derives a new result in theoretical physics

Category: Research
Departments: Physics, Computer Science, Mathematical Sciences
Topics: Science & Research, Gluon Amplitudes, Quantum Field Theory, Al in Theoretical Physic:

Impact Score: 26.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 5 Ethical / Policy Implications: 3

A recent preprint presents GPT-5.2's proposal of a novel formula for gluon amplitudes, which
has been subsequently validated through formal proof by OpenAl in collaboration with
academic researchers. This development contributes to the field of quantum field theory by
enhancing the understanding of gluon interactions. The collaboration underscores the
potential of Al in advancing complex theoretical physics.

https://openai.com/index/new-result-theoretical-physics

2. Accelerating Mathematical and Scientific Discovery with

Gemini Deep Think

Category: Research
Departments: Computer Science, Mathematical Sciences, Physics
Topics: Science & Research, Math Research Agent, Natural Language Verifier, Iterative Problem

Solving, Literature Synthesis

Impact Score: 25.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

Gemini Deep Think has been utilized to address professional research problems in
mathematics, physics, and computer science, achieving notable success in competitions
such as the International Mathematics Olympiad and the International Collegiate
Programming Contest. Recently, two papers were published detailing the development of a
math research agent, codenamed Aletheia, which leverages Gemini Deep Think mode to
enhance problem-solving in advanced mathematics. This agent incorporates a natural
language verifier to identify flaws in solutions and allows for iterative revisions, while also
utilizing web browsing to ensure accurate synthesis of literature and avoid errors. Aletheia's
ability to acknowledge when it cannot solve a problem has been identified as a significant
factor in improving research efficiency.
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3. UCLA Launches SoCal Quantum Alliance

Category: Business

Departments: Electrical & Computer Engineering, Computer Science, Physics, Engineering Education
& Leadership

Topics: Quantum Technology, Workforce Development, Collaboration in Quantum Science,
Innovation in Quantum Applications

Impact Score: 23.0
Rubric Scores
Research Relevance: 3 Educational Value: 4 Innovation / Novelty: 4

Practical Impact: 5 Interdisciplinary Potential: 5 Ethical / Policy Implications: 2

On February 12, 2026, UCLA announced the establishment of the SoCal Quantum Alliance
(SQA), a coalition aimed at fostering innovation and economic growth in quantum science.
The alliance includes leading universities, NASA's Jet Propulsion Laboratory, and technology
companies in Southern California. This initiative is part of the broader Quantum California
effort to enhance workforce development and collaboration in the field of quantum
technology.

https://www.hpcwire.com/off-the-wire/ucla-launches-socal-quantum-alliance

4. From Storm Tracks to Market Trends: How Extreme Weather

Is Redefining Resource Economics

Category: Business

Departments: Economics & Finance, Political Science & Public Administration, Earth, Environmental &
Resource Sciences, Computer Science

Topics: Al Policy & Regulation, Climate Risk Modeling, Satellite Data Integration,
Probability-Weighted Scenarios

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

Edward Nikulin, a weather model expert, highlights the increasing significance of climate
patterns in commodity markets, emphasizing that traders and asset managers are now
incorporating climate and weather data into their core risk models. This shift acknowledges
that climatic events, such as droughts and temperature anomalies, can disrupt production
forecasts and demand patterns, necessitating a reevaluation of traditional risk modeling
approaches. Nikulin's sophisticated weather model integrates various data sources,
including satellite data and historical climate patterns, to quantify the impact of
environmental variables on market outcomes. The model serves as a decision tool that
provides probability-weighted scenarios and risk assessments, rather than merely
forecasting weather.
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5. Los Alamos Consolidates Quantum Research Under New

Center

Category: Research
Departments: Computer Science, Electrical & Computer Engineering, Physics, Mathematical Sciences
Topics: Quantum Computing, Hybrid Quantum-Classical Workflows, Quantum Algorithms,

Hardware Evaluation

Impact Score: 22.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

Los Alamos National Laboratory has announced the establishment of a new Center for
Quantum Computing, aimed at consolidating its various quantum computing research
groups. The center will focus on coordinating research efforts in areas such as algorithms,
hardware evaluation, hybrid quantum-classical workflows, and applications related to
national security. This initiative is intended to enhance collaboration and streamline
research activities within the field of quantum computing.

https://www.hpcwire.com/2026/02/13/los-alamos-consolidates-quantum-research-under-new-center,

6. Twisted 2D magnet creates skyrmions for ultra dense data
storage

Category: Research

Departments: Physics, Electrical & Computer Engineering, Mathematical Sciences

Topics: Science & Research, Twisted 2D Materials, Skyrmion Generation, Quantum Sensing
Techniques

Impact Score: 22.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

Researchers at the University of Stuttgart have identified a new magnetic state in a
four-layer chromium iodide material, which allows for selective control of magnetism by
adjusting electron interactions within the layers. This study, which involved international
collaboration, successfully generated and observed skyrmions-nanoscale magnetic
structures-by slightly twisting two stacked bilayers of chromium iodide, marking the first
observation of such structures in twisted two-dimensional materials. The findings not only
have implications for next-generation data storage technologies but also challenge existing
theoretical models of magnetic behavior in atomically thin systems, indicating a need for
refinement in current scientific understanding. The research utilized advanced quantum
sensing techniques to detect the weak magnetic signals involved.

https://www.sciencedaily.com/releases/2026/02/260212234158.htm
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7. IBM: Breaking Ground on India‘'s Quantum Future

Category: Business
Departments: Computer Science, Electrical & Computer Engineering, Physics
Topics: Quantum Computing, Cloud-Based Quantum Resources, Quantum Technology

Infrastructure, IBM Quantum Computer

Impact Score: 21.0
Rubric Scores

Research Relevance: 3 Educational Value: 4 Innovation / Novelty: 4
Practical Impact: 5 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

The Government of Andhra Pradesh has commenced construction of the Quantum Valley
Tech Park in Amaravati, which will house India's first IBM quantum computer. The tech park
will provide its members with access to IBM's cloud-based quantum computing resources.
This initiative marks a significant step in advancing quantum technology infrastructure in
India.

https://www.hpcwire.com/off-the-wire/ibm-breaking-ground-on-indias-quantum-future/

8. NSF Launches $100M National Quantum and

Nanotechnology Research Infrastructure Program

Category: Research

Departments: Electrical & Computer Engineering, Physics, Mathematical Sciences, Industrial,
Manufacturing & Systems Engineering

Topics: Science & Research, Quantum Technology Infrastructure, Nanoscale Research
Facilities, Workforce Training in Technology

Impact Score: 20.0
Rubric Scores
Research Relevance: 2 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 4 Interdisciplinary Potential: 5 Ethical / Policy Implications: 2

The U.S. National Science Foundation (NSF) has announced a $100 million investment to
create a nationwide network of open-access research facilities focused on quantum and
nanoscale technologies. This initiative, known as the NSF National Quantum and
Nanotechnology Infrastructure (NSF NQNI) program, aims to support the establishment of
up to 16 research sites over the next five years. The program is designed to enhance
innovation and provide workforce training in these advanced technological fields.

https://www.hpcwire.com/off-the-wire/nsf-launches-100m-national-quantum-and-nanotechnology-rese
arch-infrastructure-program/
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9. Physicists discover what controls the speed of quantum time

Category: Research
Departments: Physics, Electrical & Computer Engineering, Mathematical Sciences
Topics: Science & Research, Quantum Transition Measurement, Atomic Structure Analysis,

Photon Absorption Dynamics

Impact Score: 20.0

Rubric Scores

Research Relevance: 5 Educational Value: 3 Innovation / Novelty: 5
Practical Impact: 2 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Professor Hugo Dil and his team at EPFL have developed a novel method to measure the
duration of quantum transitions without relying on external clocks, addressing a
longstanding challenge in quantum mechanics. By analyzing the spin changes of electrons
emitted after photon absorption, they determined the timescales of transitions across
various materials with different atomic structures. Their findings indicate that simpler
atomic arrangements lead to longer quantum transition times, with measurements
revealing transitions as brief as 26 attoseconds in three-dimensional copper and exceeding
200 attoseconds in chain-like copper telluride. This research enhances the understanding of
the relationship between atomic structure and quantum timing.

https://www.sciencedaily.com/releases/2026/02/260209221713.htm

10. A simple discovery is shaking the foundations of

spintronics

Category: Research
Departments: Physics, Electrical & Computer Engineering

Topics: Science & Research, Unusual Magnetoresistance, Two-Vector Magnetoresistance
Model, Electron Scattering at Interfaces

Impact Score: 19.0

Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5
Practical Impact: 2 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Prof. Lijun Zhu and Prof. Xiangrong Wang have provided experimental evidence indicating
that unusual magnetoresistance (UMR) arises from electron scattering at interfaces,
influenced by magnetization and electric fields, rather than from spin currents as previously
theorized. Their findings support the two-vector magnetoresistance model, which explains
UMR in various magnetic systems, including single-layer magnetic metals, and adheres to a
universal sum rule. This research challenges the long-standing spin Hall magnetoresistance
(SMR) theory, suggesting that many past experimental results attributed to SMR can be
reinterpreted within the two-vector framework. The study was published in the National
Science Review, titled "Physics Origin of Universal Unusual Magnetoresistance."

https://www.sciencedaily.com/releases/2026/02/260208233827.htm
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