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WEEKLY DIGEST: DATA & MATHEMATICAL SCIENCES

Quantum Innovations Drive Advances in
Mathematical Sciences

Recent developments in guantum computing and Al are reshaping the landscape
of mathematical sciences. Notably, GPT-5.2 has proposed a new formula for gluon
amplitudes, validated through collaboration with academic researchers.
Meanwhile, neuromorphic hardware shows promise in solving complex
mathematical equations, and the establishment of a new quantum research
center at Los Alamos aims to consolidate efforts in this rapidly evolving field.
These advancements highlight the intersection of Al and quantum technologies in
accelerating scientific discovery.

KEY FINDINGS IMPLICATIONS
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Key Metrics: $100 million investment by NSF for quantum and nanotechnology
research.; Success of Gemini Deep Think in competitions like the International
Mathematics Olympiad.
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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. Brain inspired machines are better at math than expected

Category: Research
Departments: Electrical & Computer Engineering, Computer Science, Mathematical Sciences
Topics: Neuromorphic Computing, Partial Differential Equations, Energy-Efficient Algorithms,

Large-Scale Simulations

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

In a study published in *Nature Machine Intelligence*, researchers from Sandia National
Laboratories introduced a novel algorithm enabling neuromorphic hardware to efficiently
solve partial differential equations (PDEs), which are critical for modeling various scientific
phenomena. This advancement suggests that neuromorphic systems, traditionally limited to
tasks like pattern recognition, can tackle complex mathematical problems typically reserved
for large supercomputers. The findings indicate potential for significant energy savings in
computational tasks, particularly for applications in national security, as these systems
could perform large-scale simulations with reduced power consumption. The research was
supported by the Department of Energy and highlights the connection between
neuromorphic computing and the computational capabilities of the human brain.

https://www.sciencedaily.com/releases/2026/02/260213223923.htm
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3. 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.

4. Why Most People Misuse SMOTE, And How to Do It Right

Category: Research

Departments: Computer Science, Mathematical Sciences

Topics: Data Preprocessing, Class Imbalance Mitigation, SMOTE Techniques, Oversampling
Validation

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 5 Innovation / Novelty: 3

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

The article discusses effective strategies for oversampling data to mitigate class imbalance
in machine learning datasets. It emphasizes the importance of selecting appropriate
techniques, such as SMOTE (Synthetic Minority Over-sampling Technique) and ADASYN
(Adaptive Synthetic Sampling), to enhance model performance without introducing bias.
The authors provide a framework for evaluating the effectiveness of these methods,
highlighting the need for careful validation to ensure that oversampling leads to improved
predictive accuracy. Overall, the article serves as a guide for practitioners to implement
oversampling techniques correctly in their data preprocessing workflows.
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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. 1 Built an Al Agent that Predicts Match Winners in the ICC

Men's T20 World Cup 2026

Category: Applications

Departments: Computer Science, Mathematical Sciences, Industrial, Manufacturing & Systems
Engineering

Topics: Generative Al, Multi-Agent Framework, Real-Time Data Analysis, Predictive Modeling in
Sports

Impact Score: 21.0
Rubric Scores

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

The article discusses the development of an Al agent designed to predict match winners for
the ICC Men's T20 World Cup 2026 by analyzing live data and contextual factors. Utilizing a
multi-agent framework, the system addresses limitations of traditional forecasting methods,
such as static models and lack of explainability, by employing dedicated agents to handle
specific tasks like assessing venue conditions and predicting player lineups. The Al agent
processes user inputs to provide structured predictions, enhancing interpretability and
adaptability to real-time changes in match circumstances. This approach aims to improve
the accuracy and clarity of match outcome predictions in cricket analytics.

https://www.analyticsvidhya.com/blog/2026/02/ai-agent-cricket-prediction

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-guantum-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
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