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WEEKLY DIGEST: PHYSICAL & EARTH SCIENCES

Quantum Discoveries Propel Advances in
Energy and Materials

Recent breakthroughs in quantum physics and materials science are reshaping
our understanding of energy conversion and particle physics. Researchers at MIT
have unveiled a terahertz microscope that reveals quantum vibrations in
superconductors, while scientists at CERN have discovered a new subatomic
particle, the = cc +. Additionally, advancements in understanding polyheptazine
imides could lead to more efficient solar fuel production. These developments
highlight the intersection of quantum mechanics and practical applications in
energy and materials.

KEY FINDINGS IMPLICATIONS

v OpenAl is enhancing large language - Improved Al tools could accelerate
models for scientific research. scientific research processes.

v A hidden 48-dimensional world was - New insights into quantum structures
identified in quantum light. may lead to innovative technologies.

v MIT's terahertz microscope allows — The discovery of new particles could
observation of quantum vibrations in deepen our understanding of fundamental
superconductors. physics.

Key Metrics: Discovery of the = cc * particle at CERN's LHC.; Identification of
48-dimensional topological structures in quantum light.; Development of a terahertz
microscope for observing quantum-level phenomena.
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1. OpenAl is throwing everything into building a fully

automated researcher

Category: Research

Departments: Computer Science, Biological Sciences, Chemistry & Biochemistry, Physics,
Mathematical Sciences

Topics: Large Language Models, Reasoning Models, Automated Research, Scientific Problem
Solving

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

Researchers at OpenAl are advancing the capabilities of large language models (LLMs) to
tackle long-running scientific research tasks, building on the success of coding agents like
Codex. The development of reasoning models has enhanced the ability of these systems to
work independently for extended periods, enabling them to manage complex problems by
breaking them into subtasks. Recent applications of GPT-5 have led to new solutions for
unsolved mathematical problems and breakthroughs in biology, chemistry, and physics.
OpenAl aims to apply the problem-solving capabilities demonstrated in coding to broader
scientific challenges, prioritizing real-world relevance over theoretical achievements.

https://www.technologyreview.com/2026/03/20/1134438/openai-is-throwing-everything-into-building-

a-fully-automated-researcher/

2. Scientists just found a hidden 48-dimensional world in

quantum light

Category: Research
Departments: Physics, Electrical & Computer Engineering, Computer Science
Topics: Quantum Al, Topological Quantum Structures, Entangled Photon Generation, Orbital

Angular Momentum

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

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

Researchers at the University of the Witwatersrand, in collaboration with Huzhou University,
have identified previously unrecognized topological structures within the entangled photon
generation process, specifically through spontaneous parametric downconversion (SPDC).
Their experiments revealed these structures can reach 48 dimensions and encompass over
17,000 distinct topological signatures, providing a new framework for encoding stable
quantum information. Notably, the study demonstrates that the orbital angular momentum
(OAM) of light alone can yield these complex topologies, challenging the prior assumption
that multiple properties were necessary. This discovery, published in *Nature
Communications*, suggests that leveraging these topological features could enhance the
robustness of quantum systems against noise, potentially leading to more reliable quantum
technologies.

https://www.sciencedaily.com/releases/2026/03/260321012705.htm
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3. MIT scientists finally see hidden quantum "jiggling" inside

superconductors

Category: Research
Departments: Physics, Electrical & Computer Engineering, Mathematical Sciences
Topics: Science & Research, Terahertz Microscopy, Superconducting Electron Behavior,

Room-Temperature Superconductors, Terahertz Wireless Communication

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

Researchers at MIT have developed a novel terahertz microscope capable of focusing
long-wavelength terahertz light into a small region, enabling the observation of
quantume-level vibrations in superconducting materials for the first time. This advancement
allowed the team to study bismuth strontium calcium copper oxide (BSCCO), revealing a
previously unseen mode of superconducting electron behavior akin to a "superfluid." The
findings could enhance understanding of superconductivity and contribute to the
development of room-temperature superconductors, as well as facilitate advancements in
terahertz-based wireless communication technologies. The study, published in *Nature*,
involved collaboration with multiple institutions, including Harvard University and the Max
Planck Institute.

https://www.sciencedaily.com/releases/2026/03/260317064509.htm

4. Scientists unlock a powerful new way to turn sunlight into

fuel

Category: Research
Departments: Physics, Computer Science
Topics: Science & Research, Photocatalytic Materials, Charge Separation Enhancement,

Optoelectronic Properties Analysis, Computational Material Design

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

Researchers at the Center for Advanced Systems Understanding (CASUS) have developed a
theoretical approach to better understand the structural influences on the electronic and
optical properties of polyheptazine imides, a class of carbon nitride materials effective for
photocatalysis. Their findings indicate that incorporating positively charged metal ions into
these materials significantly enhances charge separation, improving their suitability for
practical applications such as water splitting and carbon dioxide reduction. The study
systematically tested 53 different metal ions, providing a comprehensive analysis of their
effects on the optoelectronic properties of polyheptazine imides. This work aims to
accelerate the development of advanced photocatalytic materials by utilizing computational
methods to explore the vast design space of these compounds.

https://www.sciencedaily.com/releases/2026/03/260315225149.htm
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5. Physicists discover a heavy cousin of the proton at CERN's

Large Hadron Collider

Category: Research
Departments: Physics, Computer Science
Topics: Science & Research, Subatomic Particle Discovery, LHCb Upgrade Technology, Charm

Quark Interactions

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

Researchers from The University of Manchester have contributed to the discovery of a new
subatomic particle, the = cc * (Xi-cc-plus), at CERN's Large Hadron Collider (LHC). This
particle, composed of two charm quarks and one down quark, was identified using the
upgraded LHCb detector, marking the first particle discovery with this new technology. The
detection was based on the observation of decay events into three lighter particles, yielding
a clear signal of approximately 915 events at a mass of 3619.97 MeV/c?, consistent with
theoretical predictions. The University of Manchester will continue its involvement in the
LHC program with the upcoming LHCb Upgrade 2, aimed at further exploring rare particles.

https://www.sciencedaily.com/releases/2026/03/260319005106.htm
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