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WEEKLY DIGEST: PHYSICAL & EARTH SCIENCES

Al Accelerates Breakthroughs in
Superconductors and Quantum Physics

Recent advancements in artificial intelligence are significantly impacting the
fields of superconductivity and quantum physics. Aalto University researchers
have harnessed machine learning to expedite the search for room temperature
superconductors, while Heidelberg physicists have unified competing quantum
theories. Additionally, Al has been employed to unravel the complexities of
supercooled water and gallium's atomic structure. These developments showcase
the transformative potential of Al in addressing longstanding scientific
challenges.

KEY FINDINGS IMPLICATIONS

v Al has accelerated the search for room — Faster discovery of superconductors
temperature superconductors. could revolutionize energy transmission.
v Heidelberg physicists have unified two — Unified quantum theories may lead to
competing quantum models. new insights in particle physics.

v Al has helped solve mysteries related to — Al-driven research could enhance our
supercooled water and gallium. understanding of complex materials.

Key Metrics: 22 additional weather variables included in Aurora 1.5.; Heat flow
increased by nearly 300% using electric field techniques.; 150-year-old gallium
mystery addressed by new research findings.
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1. Al just supercharged the race to find room temperature

superconductors

Category: Research
Departments: Physics, Computer Science, Electrical & Computer Engineering
Topics: Science & Research, Machine Learning for Material Discovery, Room Temperature

Superconductors, Quantum Calculations in Al, Electronic Structure Analysis

Impact Score: 26.0
Rubric Scores

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

An international team led by Aalto University Professor Paivi Torma has demonstrated that
machine learning can significantly expedite the search for new superconductors, materials
that conduct electricity without resistance. The SuperC consortium utilized Al to screen vast
combinations of elemental materials, identifying promising candidates that were further
analyzed through quantum calculations. This approach led to the successful synthesis and
verification of two new superconductors, YRu3B2 and LuRu3B2, which exhibit
superconducting properties due to their unique electronic structures. The findings,
published in *Physical Review Research*, aim to facilitate the discovery of
room-temperature superconductors, potentially transforming energy consumption in various
technologies.

https://www.sciencedaily.com/releases/2026/07/260701205006.htm

2. Aurora 1.5: Extending open foundation models for weather

and Earth-system applications

Category: Applications

Departments: Computer Science, Earth, Environmental & Resource Sciences, Industrial,
Manufacturing & Systems Engineering, Public Health Sciences

Topics: Generative Al, Probabilistic Ensemble Forecasting, Open Foundation Models, Weather
Variable Expansion, Climate Risk Decision Support

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

Aurora 1.5 is an updated version of Microsoft's Aurora Earth System foundation model,
which now includes 22 additional weather variables, enhances temporal resolution to hourly
forecasts, and introduces probabilistic ensemble forecasting. Released as open source on
GitHub and with model checkpoints on Hugging Face, it allows researchers and developers
to evaluate and build upon the model. This extension aims to improve operational guidance
for sectors such as energy, agriculture, and transport by providing a more comprehensive
view of atmospheric conditions and supporting decision-making in the face of climate risks.
The update reflects a commitment to making advanced weather forecasting tools more
accessible and practical for various organizations.

https://www.microsoft.com/en-us/research/blog/aurora-1-5-extending-open-foundation-models-for-we

ather-and-earth-system-applications/
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3. Scientists used Al to crack one of water's biggest mysteries

Category: Research
Departments: Physics, Computer Science, Biological Sciences
Topics: Science & Research, Neural Network Training, Molecular Dynamics Simulations,

Structural Descriptor Analysis

Impact Score: 23.0
Rubric Scores

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

Researchers at the University of Osaka have developed an artificial intelligence system to
systematically compare various structural descriptors of supercooled water, addressing the
challenge of understanding its unusual properties. By training a neural network on
molecular dynamics simulations, the Al identified the most effective descriptors for
differentiating between high density liquid (HDL) and low density liquid (LDL) structures at
varying temperatures. This framework enhances the understanding of the microscopic
structural changes in water and their connection to its thermodynamic behavior, potentially
guiding future research on water's unique characteristics. The findings were published in
Communications Chemistry.

https://www.sciencedaily.com/releases/2026/07/260707025047.htm

4. Heidelberg physicists just united two opposing quantum

theories

Category: Research
Departments: Physics, Electrical & Computer Engineering, Computer Science
Topics: Science & Research, Quasiparticle Model, Anderson's Orthogonality Catastrophe,

Ultracold Atomic Gases, Two-Dimensional Materials

Impact Score: 22.0
Rubric Scores

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

Physicists at Heidelberg University have developed a new theoretical framework that unifies
two competing models in quantum physics regarding the behavior of impurities in a Fermi
sea. This framework reconciles the quasiparticle model, where a mobile impurity interacts
with surrounding fermions, with the scenario of a heavy impurity that remains nearly
motionless, leading to Anderson's orthogonality catastrophe. The researchers demonstrate
that even heavy impurities exhibit slight movements, which facilitate the emergence of
quasiparticles from a highly correlated quantum background. This advancement has
potential implications for experiments involving ultracold atomic gases, two-dimensional
materials, and novel semiconductors, as detailed in their publication in Physical Review
Letters.

https://www.sciencedaily.com/releases/2026/07/260708022154.htm

Page 3


https://www.sciencedaily.com/releases/2026/07/260707025047.htm
https://www.sciencedaily.com/releases/2026/07/260708022154.htm

5. Jesse Thaler named director of the Laboratory for Nuclear

Science

Category: Research
Departments: Physics, Computer Science, Electrical & Computer Engineering, Mathematical Sciences
Topics: Science & Research, Al-Enabled Scientific Discovery, Quantum Field Theory Integration,

Interdisciplinary Al Education

Impact Score: 21.0
Rubric Scores

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

Professor Jesse Thaler has been appointed as the new director of the MIT Laboratory for
Nuclear Science (LNS), effective August 1, succeeding Professor Bolek Wyslouch. Thaler, a
theoretical particle physicist known for integrating quantum field theory with machine
learning, aims to advance Al-driven research within LNS, which is expanding its focus on
Al-enabled scientific discovery through the Department of Energy's Genesis Mission. He
previously directed the National Science Foundation's Al Institute for Artificial Intelligence
and Fundamental Interactions (lAIFI) and has emphasized interdisciplinary education and
research, which he plans to replicate at LNS. Thaler's leadership is expected to enhance
collaborative efforts in fundamental physics and related fields.

https://news.mit.edu/2026/jesse-thaler-named-director-laboratory-nuclear-science-0707

6. Scientists finally solved a 150-year-old gallium mystery

Category: Research

Departments: Metallurgical, Materials & Biomedical Engineering, Physics, Electrical & Computer
Engineering

Topics: Science & Research, Gallium Atomic Structure, Covalent Bond Behavior,

Nanotechnology Implications

Impact Score: 19.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 3 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers at the University of Auckland have revealed new insights into gallium's atomic
structure and behavior, challenging long-held assumptions about the metal. Their study
found that while covalent bonds in gallium disappear at its melting point, they re-emerge at
higher temperatures, suggesting a new explanation for gallium's low melting point linked to
increased entropy. This work revisits decades of research and could have implications for
nanotechnology and the development of new materials. The findings were published in the
journal *Materials Horizons*.

https://www.sciencedaily.com/releases/2026/07/260707054119.htm
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7. Schrodinger's anthill: Quantum entanglement found in a

crystal large enough to hold

Category: Research
Departments: Physics, Electrical & Computer Engineering, Mathematical Sciences
Topics: Quantum Information Science, Macroscopic Quantum Entanglement, Quantum

Metrology, Solid-State Physics

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

Researchers at TU Wien have demonstrated that quantum entanglement can be observed in
a macroscopic crystal, specifically a centimeter-sized strange metal composed of cerium,
palladium, and silicon. Utilizing quantum Fisher information, the team measured the
crystal's response to neutron bombardment, revealing that the collective behavior of its
constituent particles exhibited strong entanglement rather than independent responses.
This work establishes a novel link between quantum information science and solid-state
physics, suggesting that quantum phenomena can manifest in larger systems than
previously thought. The findings contribute to the understanding of quantum behavior in
complex materials and may have implications for quantum metrology.

https://www.sciencedaily.com/releases/2026/07/260701015242.htm

8. This electric field trick boosted heat flow by nearly 300%

Category: Research

Departments: Electrical & Computer Engineering, Physics

Topics: Al Hardware, Phonon Lifespan Extension, Electric Field Manipulation, Thermal Energy
Transport

Impact Score: 17.0
Rubric Scores
Research Relevance: 3 Educational Value: 2 Innovation / Novelty: 4

Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 1

Researchers at Oak Ridge National Laboratory (ORNL), in collaboration with The Ohio State
University and Amphenol Corporation, have discovered a method to enhance heat transport
in solid materials by applying an electric field to specialized ceramics. Their study, published
in PRX Energy, demonstrates that this technique can increase heat conduction efficiency by
nearly 300% in the direction of the electric field by prolonging the lifespan of phonons, the
atomic vibrations responsible for heat transfer. Utilizing inelastic neutron scattering, the
team observed that the electric field aligns electric charges within relaxor-based
ferroelectrics, reducing phonon scattering and facilitating more efficient thermal energy
movement. This advancement has potential implications for improving the performance of
electronic cooling systems and energy devices.

https://www.sciencedaily.com/releases/2026/07/260709160651.htm
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9. |1 Built the Chemistry Platform | Needed in My Own

Classroom

Category: Education
Departments: Educational Leadership, Chemistry & Biochemistry
Topics: Education Al, Interactive Chemistry Platforms, Molecule Manipulation Tools, VSEPR

Analysis Simulation

Impact Score: 17.0
Rubric Scores
Research Relevance: 1 Educational Value: 4 Innovation / Novelty: 3

Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

The article discusses the development of Atomency, an interactive chemistry platform
created by a high school student to enhance understanding of chemical concepts through
visual and hands-on learning. The platform allows students to build and manipulate
molecules, perform VSEPR-style analysis, and simulate various chemical reactions without
the need for complex setups or personal data collection. By focusing on accessibility and
usability, Atomency aims to bridge gaps in chemistry education, particularly for students in
public school settings, and to reinforce the interconnectedness of chemical concepts. The
initiative reflects the student's firsthand experience of the challenges faced in traditional
chemistry learning environments.

https://edsurge.com/news/i-built-the-chemistry-platform-i-needed-in-my-own-classroom

10. So you want to learn physics (second edition, 2021)

Category: Education
Departments: Educational Leadership, Physics
Topics: Education Al, Self-Study Tools, Physics Accessibility, Curriculum Development

Impact Score: 13.0
Rubric Scores
Research Relevance: 1 Educational Value: 4 Innovation / Novelty: 2

Practical Impact: 3 Interdisciplinary Potential: 2 Ethical / Policy Implications: 1

The article announces the release of the second edition of a self-study guide for learning
physics, originally published nearly six years prior. The guide has been utilized by over six
hundred thousand individuals, many of whom have pursued formal education in physics as
a result. The updated edition incorporates reader feedback, includes new textbook editions,
and adds undergraduate and graduate-level elective materials to enhance its utility. The
author emphasizes the importance of making physics accessible to those unable to study it
formally and aims to better serve this audience with the revised guide.

https://www.susanrigetti.com/physics
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