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WEEKLY DIGEST: DATA & MATHEMATICAL SCIENCES

Advances in Al and Scientific Research Drive

Innovation

Recent breakthroughs in Al and scientific research have led to significant
advancements in various fields, including generative models, quantum matter,
and materials science. Researchers have made notable progress in developing Al
models that can generate images, improve predictive accuracy, and simulate
complex systems. Additionally, new discoveries in quantum matter and materials
science have expanded our understanding of the natural world. These
advancements have the potential to drive innovation and solve complex

problems in various industries.

KEY FINDINGS

v Researchers at MIT's CSAIL have
identified a phenomenon called 'attribution
decay' in generative Al models, which
affects the influence of individual training
examples on generated outputs.

v Microsoft Research has released Skala
1.1, an updated deep-learning density
functional theory (DFT) approach that
demonstrates improved accuracy across
key molecular simulation challenges.

v A new form of quantum matter,
'‘quantum droplets,' has been predicted to
exist by researchers at Monash University,
which can form when bosons and fermions
interact strongly.

IMPLICATIONS

- The development of more advanced Al
models will continue to drive innovation in
various industries, including healthcare,
finance, and education.

- The discovery of new quantum matter
and materials will have significant
implications for the development of new
technologies, such as more efficient
energy storage and quantum computing.

- The improved accuracy of predictive
models will enable better decision-making
and problem-solving in complex systems.

Key Metrics: 1,000x: The increased interaction between light and sound achieved by
researchers using frozen fibers.; 3 times: The pressure at which researchers
measured the melting behavior of diamond, exceeding those found at Earth's core.;
20 years: The length of time that a mystery in materials science has been unsolved,
which was recently solved by researchers at Lawrence Livermore National Laboratory.
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1. When Al art has no author: Study finds generated images

often can't be traced to training data

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Mathematical Sciences,
Philosophy

Topics: Generative Al, Attribution Decay, Training Data Provenance, Model Interpretability

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

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

Researchers at MIT's CSAIL have identified a phenomenon called "attribution decay" in
generative Al models, where the influence of individual training examples on generated
outputs decreases as the model is trained on larger datasets. This makes it difficult to
attribute responsibility for a generated image to any specific training example or artist. The
researchers developed a method to efficiently delete individual training examples from a
model and found that removing single images or entire groups of images did not change the
generated outputs. This challenges the idea of assigning credit or responsibility for
Al-generated content to specific individuals or works.

https://news.mit.edu/2026/when-ai-art-has-no-author-generated-images-often-cant-be-traced-to-traini

ng-data-0818

2. Broadening access to Skala creates a faster path to

predictive DFT

Category: Research

Departments: Computer Science, Chemistry & Biochemistry, Mathematical Sciences, Physical Therapy
& Movement Sciences, Biological Sciences

Topics: Science & Research, Density Functional Theory, Deep Learning for DFT, Molecular
Simulation Benchmarking

Impact Score: 24.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 4

Practical Impact: 5 Interdisciplinary Potential: 5 Ethical / Policy Implications: 1

Microsoft Research has released Skala 1.1, an updated deep-learning density functional
theory (DFT) approach that demonstrates improved accuracy across key molecular
simulation challenges, including thermochemistry, reaction kinetics, and molecular
structure prediction. Trained on 2.5 times more data than its predecessor, Skala 1.1
outperforms previous functionals, ranking first in 32 of 55 categories of the GMTKN55
benchmark. Skala 1.1 is now available in CP2K and is being integrated into several other
electronic-structure software packages, including Psi4, FHI-aims, ORCA, and VASP. A new
living benchmark has also been introduced to track the computational performance of
successive Skala releases.

https://www.microsoft.com/en-us/research/blog/broadening-access-to-skala-creates-a-faster-path-to-

redictive-dft/
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3. This frozen fiber makes light and sound interact 1,000x

more strongly

Category: Research

Departments: Electrical & Computer Engineering, Physics, Computer Science, Mathematical Sciences,
Metallurgical, Materials & Biomedical Engineering

Topics: Multimodal Al, Photonic Neuromorphic Computing, Optoacoustic Memory, Quantum
Information Processing

Impact Score: 24.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 5

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

Researchers from the Max Planck Institute of the Science of Light, Leibniz University
Hannover, and Leibniz Institute for Photonic Technologies have successfully frozen the liquid
core of optical fibers at -196 °C, allowing the fiber to continue guiding light and hypersonic
sound waves. The frozen fiber enables an exceptionally strong interaction between light and
sound, increasing Brillouin-Mandelstam scattering by over 1000 times compared to
standard optical fibers. This property was leveraged to demonstrate optoacoustic memory,
a key component for photonic neuromorphic computing, which could lead to more
energy-efficient computing systems. The findings open up new possibilities for photonic and
quantum technologies, including neuromorphic computing, quantum information
processing, and high-precision sensing.

https://www.sciencedaily.com/releases/2026/08/260821012228.htm

4. Al's recursive self-improvement might not come so quickly

after all

Category: Research

Departments: Computer Science, Philosophy, Mathematical Sciences, Psychology

Topics: Al Ethics & Safety, Recursive Self-Improvement, Autonomous Research, Evaluation
Metrics

Impact Score: 21.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 3

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

A recent study evaluated the ability of Al agents to conduct open-ended research, finding
that they struggled with creativity, judgment, and incorporating feedback. The agents,
which were tasked with replicating two research papers, ran simplistic experiments, wrote
poorly, and made no novel contributions to their fields. The study's results suggest that
current Al models may be better suited to tasks with clear objectives and automated
evaluation, rather than open-ended research. The findings may have implications for claims
about the potential for recursive self-improvement in Al development.
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5. Estimating from No Data: Deriving a Continuous Score from

Categories

Category: Research
Departments: Computer Science, Mathematical Sciences
Topics: Al Ethics & Safety, Continuous Score Estimation, Categorical Label Training, Neural

Network Optimization

Impact Score: 21.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 4

Practical Impact: 3 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

A recent article presents a method for training low-capacity neural networks to produce
fine-grained scores from categorical labels. The approach enables the estimation of
continuous scores when only categorical labels are available for training. The authors
provide a mathematical walkthrough of their technique, which derives a continuous score
from categorical data. The method addresses a common problem in machine learning
where continuous outcomes are desired but only categorical labels are available.

https://towardsdatascience.com/estimating-from-no-data-deriving-a-continuous-score-from-cateqgories

-2/

6. A strange new quantum droplet can hold itself together

Category: Research
Departments: Physics, Mathematical Sciences, Computer Science, Electrical & Computer Engineering
Topics: Science & Research, Quantum Matter Simulation, Ultracold Atom Experiments,

Quantum Computing Materials

Impact Score: 21.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers at Monash University have predicted the existence of a new form of quantum
matter, "quantum droplets," which can form when bosons and fermions interact strongly.
These droplets are stable, self-bound entities that arise from the balance between attractive
and repulsive forces. The findings provide a new theoretical framework for future
experiments and could improve understanding of quantum materials relevant to emerging
technologies, such as ultra-precise sensors and quantum computing. The predicted droplets
may be producible using existing ultracold atom experiments, allowing for potential
experimental verification.

https://www.sciencedaily.com/releases/2026/08/260820202846.htm
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7. How Benders Decomposition Works, Part II: Feasibility Cuts

Category: Research

Departments: Industrial, Manufacturing & Systems Engineering, Computer Science, Mathematical
Sciences, Aerospace & Mechanical Engineering, Civil, Environmental & Construction
Engineering

Topics: Reinforcement Learning, Optimization Techniques, Farkas' Lemma Applications

Impact Score: 18.0

Rubric Scores

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

Researchers applied Farkas' lemma to inform Benders decomposition, a method for solving
complex optimization problems, with a focus on learning from infeasibility. The approach
was tested on the capacitated facility location problem, a classic problem in operations
research. By incorporating Farkas' lemma, the authors demonstrated how to generate
feasibility cuts that improve the efficiency of Benders decomposition. This work aims to
enhance the method's ability to handle infeasible solutions.

https://towardsdatascience.com/how-benders-decomposition-works-part-ii-feasibility-cuts

8. More is different when Al agent populations work together,
study suggests

Category: Research
Departments: Computer Science, Mathematical Sciences
Topics: Al Ethics & Safety, Multi-agent Systems, Collective Behavior, Al Agent Interaction

Impact Score: 17.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 3

Practical Impact: 2 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

A recent study published in Proceedings of the National Academy of Sciences investigated
the impact of group size on artificial intelligence (Al) agents' collective behavior. The
researchers found that Al agents, even when built from the same model and performing the
same task, can reach opposing outcomes solely due to differences in group size. This
suggests that the number of Al agents interacting in a group is a significant factor
influencing their collective behavior. The study's findings have implications for the design
and deployment of multi-agent Al systems.

https://techxplore.com/news/2026-08-ai-agent-populations.html
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9. Scientists crushed diamond beyond Neptune-like

pressures-and solved a 20-year mystery

Category: Research

Departments: Physics, Earth, Environmental & Resource Sciences, Mathematical Sciences, Computer
Science

Topics: Science & Research, High Pressure Materials, Quantum Mechanical Simulations, Inertial

Confinement Fusion

Impact Score: 17.0
Rubric Scores

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

Researchers at Lawrence Livermore National Laboratory have measured the melting
behavior of diamond at pressures three times greater than those found at Earth's core. The
study, published in Nature Physics, used laser-driven dynamic compression experiments to
investigate diamond's response to extreme conditions, resolving long-standing
discrepancies between laboratory measurements and computer simulations. The findings
bring experimental measurements into close agreement with quantum mechanical
simulations and may have practical implications for inertial confinement fusion and
modeling of planetary interiors. The results could potentially allow for a tripling of energy
gain in fusion experiments.

https://www.sciencedaily.com/releases/2026/08/260820002424.htm

10. Bridging Math, Standards, and Al in Education: An

Interview with Dr. Robby Robson, 2026 Hans Karlsson
Standards Award Recipient

Category: Education

Departments: Educational Leadership, Computer Science, Engineering Education & Leadership,
Mathematical Sciences

Topics: Al in Education, Interoperability Standards, Intelligent Tutoring Systems

Impact Score: 16.0
Rubric Scores
Research Relevance: 2 Educational Value: 4 Innovation / Novelty: 1

Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Dr. Robby Robson, recipient of the 2026 Hans Karlsson Standards Award, discussed his
transition from abstract mathematics to EdTech entrepreneurship and the importance of
interoperability standards in online learning systems. His work on learning technology
standards, including SCORM, enabled modern web-based education and facilitated the
development of data-driven technologies and Al in workforce development. Dr. Robson's
mathematical background in abstract algebra and computational number theory proved
valuable in addressing problems in autogenerating intelligent tutoring systems and
determining skill relationships. He emphasizes the continued importance of understanding
interoperability standards for building modern learning apps.

https://wpcms.computer.org/publications/tech-news/insider-membership-news/2026-karlsson-learnin
-technology-standards
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