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WEEKLY DIGEST:​ DATA &​ MATHEMATICAL SCIENCES

AI and Quantum Advances Reshape
Scientific Understanding
Recent advancements in artificial intelligence and quantum physics are
significantly impacting various scientific fields.​ The success of AlphaFold 2 in
solving the protein folding problem exemplifies AI's potential in biological
sciences.​ Meanwhile, researchers are exploring new quantum metrics to reconcile
theories of spacetime, challenging long-​held beliefs about particle behavior.​
Additionally, statistical methodologies in A/​B testing and data analysis are being
scrutinized to improve research validity and reliability.

KEY FINDINGS

✓ AlphaFold 2 has created a
comprehensive database of protein
structures.

✓ A new quantum metric developed may
reconcile quantum theory with general
relativity.

✓ Common statistical errors in A/B testing
can lead to misleading results.

IMPLICATIONS

→ AI's role in biological sciences could
accelerate drug discovery and genetic
research.

→ Advancements in quantum metrics may
lead to a deeper understanding of
fundamental physics.

→ Improved statistical methodologies
could enhance the reliability of
experimental research across disciplines.

Key Metrics: 96%​ disagreement rate among outlier detection methods in wine
analysis.​; Three significant discoveries related to gold formation reported by
University of Tennessee researchers.
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1. From games to biology and beyond: 10 years of AlphaGo's
impact

Category: Research
Departments: Biological Sciences, Computer Science, Mathematical Sciences, Engineering Education

&​ Leadership
Topics: Healthcare AI, Protein Structure Prediction, Mathematical Reasoning, Algorithm

Discovery, Multimodal AI

Impact Score: 27.​0
Rubric Scores
Research Relevance:​ 5 Educational Value:​ 4 Innovation /​ Novelty:​ 5
Practical Impact:​ 5 Interdisciplinary Potential:​ 5 Ethical /​ Policy Implications:​ 3

The article discusses the advancements in AI, particularly through the development of
AlphaFold 2, which successfully solved the protein folding problem and provided a
comprehensive database of protein structures for global scientific use.​ This achievement
has facilitated research in various fields, including vaccine development and enzyme
engineering, and contributed to the Nobel Prize awarded to the AlphaFold team in 2024.​
Additionally, the article highlights the evolution of AI applications inspired by AlphaGo, such
as AlphaProof for mathematical reasoning and AlphaEvolve for algorithm discovery,
showcasing their capabilities in complex problem-​solving and scientific collaboration.​ The
authors emphasize the need for general AI systems, like Gemini, that can integrate
knowledge across multiple modalities to drive future scientific breakthroughs.
https:​/​/​deepmind.​google/​blog/​10-​years-​of-​alphago/

2. Particles may not follow Einstein's paths after all

Category: Research
Departments: Physics, Mathematical Sciences, Computer Science
Topics: Science &​ Research, Quantum Gravity Theories, Spacetime Curvature Metrics,

Quantum Uncertainty in Gravity

Impact Score: 24.​0
Rubric Scores
Research Relevance:​ 5 Educational Value:​ 3 Innovation /​ Novelty:​ 5
Practical Impact:​ 4 Interdisciplinary Potential:​ 5 Ethical /​ Policy Implications:​ 2

In a recent study from TU Wien, researchers have made progress in addressing the
challenge of reconciling quantum theory with general relativity by developing a quantum
version of the metric that describes spacetime curvature.​ The team, led by Benjamin Koch,
focused on a spherically symmetric gravitational field, such as that of the Sun, and applied
quantum principles to the metric, which traditionally defines the curvature of spacetime.​
This approach introduces quantum uncertainty into the metric, allowing for the exploration
of how small objects behave in this modified gravitational field.​ The findings may provide a
measurable way to test different theories of quantum gravity, potentially identifying which
framework best describes the nature of reality.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260308201613.​htm
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3. 3 Questions: On the future of AI and the mathematical and
physical sciences

Category: Research
Departments: Computer Science, Mathematical Sciences, Physics, Engineering Education &​

Leadership
Topics: AI in Scientific Research, Centaur Scientists, Science of AI, Interdisciplinary

Collaboration

Impact Score: 23.​0
Rubric Scores
Research Relevance:​ 4 Educational Value:​ 4 Innovation /​ Novelty:​ 4
Practical Impact:​ 3 Interdisciplinary Potential:​ 5 Ethical /​ Policy Implications:​ 3

The article discusses the intersection of artificial intelligence (AI) and the mathematical and
physical sciences (MPS), highlighting insights from a workshop held at MIT in 2025.​ The
workshop, funded by the National Science Foundation, emphasized the mutual benefits of AI
and scientific research, advocating for coordinated investments in computing infrastructure,
cross-​disciplinary techniques, and rigorous training.​ Key themes included the concept of the
"science of AI," which encompasses how scientific principles can inform AI development,
and the necessity for interdisciplinary researchers, termed "centaur scientists," to bridge
the gap between AI and traditional scientific fields.​ The findings culminated in a white paper
published in *Machine Learning:​ Science and Technology*, outlining recommendations for
advancing AI through scientific collaboration.
https:​/​/​news.​mit.​edu/​2026/​3-​questions-​future-​of-​ai-​and-​mathematical-​physical-​sciences-​0311

4. Why Most A/B Tests Are Lying to You

Category: Research
Departments: Mathematical Sciences, Computer Science, Psychology
Topics: AI Ethics &​ Safety, A/​B Testing Validity, Bayesian Decision-​Making, Frequentist

Frameworks

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 identifies four common statistical errors that compromise the validity of A/​B
testing results.​ It provides a pre-​test checklist to help researchers avoid these pitfalls and
discusses the differences between Bayesian and frequentist decision-​making frameworks.​
The aim is to enhance the reliability of A/​B tests by addressing these statistical issues.
https:​/​/​towardsdatascience.​com/​why-​most-​a-​b-​tests-​are-​lying-​to-​you/
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5. We Used 5 Outlier Detection Methods on a Real Dataset:
They Disagreed on 96% of Flagged Samples

Category: Research
Departments: Computer Science, Mathematical Sciences, Industrial, Manufacturing &​ Systems

Engineering
Topics: AI Ethics, Outlier Detection Methods, Consensus Quality Evaluation, Wine Quality

Indicators

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

A study analyzed 816 wines identified by various detection methods, ultimately narrowing
the selection to 32 wines that received unanimous recognition across all methods.​ The
research aimed to identify consistent quality indicators among wines that were flagged,
revealing common characteristics shared by the selected wines.​ This finding suggests a
potential framework for evaluating wine quality through a consensus approach.
https:​/​/​www.​kdnuggets.​com/​we-​used-​5-​outlier-​detect​ion-​methods-​on-​a-​real-​dataset-​they-​disagreed-​on
-​96-​​of-​flagged-​samples

6. Scientists crack a 20-year nuclear mystery behind the
creation of gold

Category: Research
Departments: Physics, Mathematical Sciences, Computer Science
Topics: Science &​ Research, Neutron Emission Behavior, Rapid Neutron Capture Process, Exotic

Nuclei Insights

Impact Score: 20.​0
Rubric Scores
Research Relevance:​ 5 Educational Value:​ 2 Innovation /​ Novelty:​ 5
Practical Impact:​ 3 Interdisciplinary Potential:​ 4 Ethical /​ Policy Implications:​ 1

Nuclear physicists at the University of Tennessee have reported three significant discoveries
related to the processes that lead to the formation of heavy elements like gold.​ Their
research, conducted at CERN's ISOLDE facility, includes the first measurement of neutron
energies associated with beta-​delayed two-​neutron emission, which occurs in exotic nuclei
and provides new insights into the rapid neutron capture process (r-​process).​ Additionally,
the team observed a long-​predicted single particle neutron state in tin-​133, challenging
previous assumptions about neutron emission behavior in excited nuclei.​ These findings are
expected to enhance theoretical models of stellar events that create heavy elements and
improve predictions regarding the behavior of unstable atomic nuclei.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260313002633.​htm
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7. Spectral Clustering Explained: How Eigenvectors Reveal
Complex Cluster Structures

Category: Research
Departments: Computer Science, Mathematical Sciences
Topics: Computer Vision, Spectral Clustering, Eigenvector Analysis, Non-​Convex Clusters

Impact Score: 17.​0
Rubric Scores
Research Relevance:​ 4 Educational Value:​ 4 Innovation /​ Novelty:​ 3
Practical Impact:​ 3 Interdisciplinary Potential:​ 2 Ethical /​ Policy Implications:​ 1

The article examines the reasons behind the superior performance of spectral clustering
compared to K-​means clustering.​ It highlights how spectral clustering utilizes eigenvectors
to uncover complex cluster structures that K-​means may overlook.​ The analysis provides
insights into the mathematical foundations of spectral clustering, emphasizing its
effectiveness in handling non-​convex shapes and varying cluster densities.​ The findings
suggest that the choice of clustering algorithm should consider the underlying data
structure for optimal results.
https:​/​/​towardsdatascience.​com/​spectral-​clustering-​ex​plained-​how-​eigenvectors-​reveal-​complex-​clust
er-​struct​ures/

8. AI's game-playing still has flaws: AlphaZero-style self-play
tested on Nim

Category: Research
Departments: Computer Science, Mathematical Sciences
Topics: Reinforcement Learning, Pattern Learning Limitations, Hybrid Representation Methods,

Game Strategy Development

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 study published in Machine Learning examines the limitations of pattern learning in
training AI for game-​playing, suggesting that abstract representations or hybrid approaches
may enhance performance.​ The research utilizes the game Nim, a simple matchstick game
with a well-​defined optimal strategy, to evaluate AI capabilities.​ The findings indicate that
relying solely on pattern learning is insufficient for effective game strategy development,
highlighting the potential benefits of integrating more complex representation methods.
https:​/​/​techxplore.​com/​news/​2026-​03-​ai-​game-​playing-​flaws-​alphazero.​html
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9. A Tale of Two Variances: Why NumPy and Pandas Give
Different Answers

Category: Applications
Departments: Computer Science, Mathematical Sciences
Topics: Data Analysis Tools, Variance Calculation Discrepancies, Statistical Analysis Accuracy,

Algorithmic Assumptions

Impact Score: 15.​0
Rubric Scores
Research Relevance:​ 3 Educational Value:​ 4 Innovation /​ Novelty:​ 2
Practical Impact:​ 3 Interdisciplinary Potential:​ 2 Ethical /​ Policy Implications:​ 1

The article discusses the discrepancies in variance calculations between NumPy and Pandas
when analyzing small datasets.​ It highlights how these two libraries can yield different
results due to their underlying algorithms and assumptions regarding data distribution.​ The
author emphasizes the importance of understanding these differences to ensure accurate
statistical analysis.​ The post serves as a cautionary note for data analysts to be aware of the
tools they use and the implications of their choices on data interpretation.
https:​/​/​towardsdatascience.​com/​a-​tale-​of-​two-​variances-​why-​numpy-​and-​pandas-​give-​different-​answer
s/
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