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WEEKLY DIGEST:​ PHYSICAL &​ EARTH SCIENCES

Breakthroughs in Energy and Fundamental
Physics Unveiled
Recent advancements in physical and earth sciences have led to groundbreaking
discoveries that challenge existing paradigms.​ Researchers have enhanced solar
energy conversion efficiency beyond 100%​, developed a novel quantum battery,
and unveiled new states of matter within magnetic vortices.​ Additionally,
significant progress in understanding radiation damage and stellar phenomena
has been made.​ These findings not only push the boundaries of scientific
knowledge but also hold potential for transformative applications in energy and
materials science.

KEY FINDINGS

✓ Solar energy conversion efficiency
surpassed the traditional 100% limit.

✓ First proof-of-concept quantum battery
developed for ultra-fast charging.

✓ New oscillation patterns discovered in
magnetic vortices, termed Floquet states.

IMPLICATIONS

→ Enhanced solar technology could lead to
more sustainable energy solutions.

→ Quantum batteries may revolutionize
energy storage and charging systems.

→ New insights into radiation damage
could improve materials used in various
technologies.

Key Metrics: 130%​ efficiency achieved in solar energy conversion.​; $320 million
investment announced by the U.​S.​ Department of Energy.​; 50-​year-​old mysteries
about stellar phenomena and radiation damage resolved.
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1. Scientists discover bizarre new states inside tiny magnetic
whirlpools

Category: Research
Departments: Electrical &​ Computer Engineering, Computer Science, Physics
Topics: AI Hardware, Floquet States, Magnetic Vortices, Neuromorphic Computing

Impact Score: 23.​0
Rubric Scores
Research Relevance:​ 4 Educational Value:​ 3 Innovation /​ Novelty:​ 5
Practical Impact:​ 4 Interdisciplinary Potential:​ 5 Ethical /​ Policy Implications:​ 2

Researchers at the Helmholtz-​Zentrum Dresden-​Rossendorf have discovered new oscillation
patterns, termed Floquet states, within small magnetic vortices, using magnetic wave
stimulation rather than high-​energy laser pulses.​ This finding reveals that magnetic vortices
can produce frequency combs through minimal energy input, enabling efficient information
transmission via magnons without charge transport.​ The study suggests potential
applications in connecting diverse technologies, including electronics and quantum devices,
and may advance neuromorphic computing.​ The results were published in the journal
Science.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260326075614.​htm

2. Solar cells just did the "impossible" with this 130%
breakthrough

Category: Research
Departments: Physics, Electrical &​ Computer Engineering
Topics: Science &​ Research, Solar Energy Conversion, Singlet Fission, Molybdenum-​based

Emitter, Quantum Technologies

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

In a study published in the Journal of the American Chemical Society, researchers from
Kyushu University and Johannes Gutenberg University Mainz developed a method to
enhance solar energy conversion efficiency beyond the traditional 100%​ limit.​ They utilized
a molybdenum-​based "spin-​flip" emitter to capture additional energy from singlet fission,
enabling the generation of two excitons from a single photon.​ This approach achieved
energy conversion efficiencies of approximately 130%​, indicating a significant advancement
in solar technology.​ The findings suggest potential applications in future solar and quantum
technologies by effectively overcoming energy loss mechanisms.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260328024517.​htm
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3. First ever atomic movie reveals hidden driver of radiation
damage

Category: Research
Departments: Physics, Biological Sciences, Electrical &​ Computer Engineering
Topics: Science &​ Research, Electron-​Transfer-​Mediated Decay, Atomic Motion Visualization,

Radiation Damage Mechanisms

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 from the Molecular Physics Department and international collaborators have
conducted a study on electron-​transfer-​mediated decay (ETMD), a radiation-​driven process
that leads to the breakdown of loosely bound atoms.​ Using a specialized reaction
microscope, they created a real-​time "movie" of atomic motion in a model system consisting
of a neon atom and two krypton atoms, tracking the process for up to a picosecond before
decay occurred.​ Their findings provide the most detailed view of ETMD to date, revealing a
dynamic atomic reorganization that contributes to radiation damage in biological systems.​
This research enhances the understanding of radiation effects at the atomic level and may
inform future protective strategies.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260324024251.​htm

4. This floating time crystal breaks Newton's third law of
motion

Category: Research
Departments: Physics, Biological Sciences, Computer Science, Electrical &​ Computer Engineering
Topics: Science &​ Research, Nonreciprocal Interactions, Time Crystals, Biological Timing

Systems

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 New York University have developed a new type of time crystal using sound
waves to levitate tiny styrofoam beads, allowing them to interact in a nonreciprocal manner
that defies Newton's Third Law of Motion.​ This system, which is compact and visible to the
naked eye, demonstrates that larger particles exert a greater influence on smaller ones,
leading to uneven interactions.​ The findings, published in *Physical Review Letters*, suggest
potential applications in technology and may enhance understanding of biological timing
systems like circadian rhythms.​ The research was supported by the National Science
Foundation.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260322020258.​htm
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5. World's first quantum battery could enable ultra fast
charging

Category: Research
Departments: Electrical &​ Computer Engineering, Physics, Computer Science
Topics: AI Hardware, Quantum Battery Development, Super Absorption Mechanism, Energy

Storage Solutions

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

Australian researchers have developed the world's first proof-​of-​concept quantum battery,
which utilizes quantum mechanics to enhance energy storage and charging capabilities.​ The
project, led by CSIRO in collaboration with the University of Melbourne and RMIT,
demonstrated that quantum batteries can charge faster than conventional batteries by
absorbing light in a single "super absorption" event.​ Testing conducted at the University of
Melbourne's Ultrafast Laser Laboratory confirmed the prototype's rapid charging behavior.​
The findings suggest that quantum batteries could enable scalable energy storage solutions
at room temperature, with further research needed to improve energy storage duration.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260322020249.​htm

6. Astronomers solve 50-year mystery of a naked-eye star's
extreme X-rays

Category: Research
Departments: Physics, Computer Science
Topics: Science &​ Research, Binary Evolution Models, Magnetic White Dwarfs, X-​ray Emission

Analysis

Impact Score: 19.​0
Rubric Scores
Research Relevance:​ 4 Educational Value:​ 2 Innovation /​ Novelty:​ 5
Practical Impact:​ 3 Interdisciplinary Potential:​ 4 Ethical /​ Policy Implications:​ 1

New observations from the Resolve instrument aboard Japan's XRISM space telescope have
linked the intense X-​ray emissions from the star γ Cas to a white dwarf in orbit around it,
confirming a long-​predicted type of binary system.​ Researchers from the University of Liège
conducted a series of observations that demonstrated the high-​temperature plasma
responsible for the X-​rays is associated with the white dwarf rather than the Be star itself.​
The findings also indicate that the white dwarf is magnetic, as evidenced by the spectral
features observed.​ This discovery suggests a need to revise binary evolution models,
particularly concerning mass transfer efficiency between components in such systems.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260325041723.​htm
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7. New light trap design supercharges atom-thin
semiconductors

Category: Research
Departments: Electrical &​ Computer Engineering, Physics, Computer Science
Topics: AI Hardware, Atomically Thin Semiconductors, Mie Voids Design, Nonlinear Optical

Signals, Quantum Optics Applications

Impact Score: 19.​0
Rubric Scores
Research Relevance:​ 4 Educational Value:​ 2 Innovation /​ Novelty:​ 5
Practical Impact:​ 3 Interdisciplinary Potential:​ 4 Ethical /​ Policy Implications:​ 1

A study published in *Advanced Photonics* introduces a novel approach to enhance light
emission from atomically thin semiconductors, specifically tungsten disulfide (WS₂), by
utilizing nanoscale air cavities, or Mie voids, carved into a high-​index crystal of bismuth
telluride (Bi₂Te₃).​ This method improves light interaction by confining optical fields within
the air cavities, allowing for stronger emission and nonlinear optical signals while
maintaining efficiency even in materials that typically absorb light.​ The researchers
designed the cavities to support resonances aligned with the A-​exciton emission feature of
WS₂, confirming their effectiveness through optical reflection measurements.​ The findings
suggest that this inverted confinement strategy could significantly advance applications in
quantum optics and photonic technologies.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260324024257.​htm

8. Scientists twisted a mysterious superconductor and got a
shocking result

Category: Research
Departments: Physics, Electrical &​ Computer Engineering, Mathematical Sciences
Topics: Science &​ Research, Superconducting Transition Temperature, Shear Strain Effects,

Multi-​Component Superconductivity

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

A research team from Kyoto University conducted a precision shear strain experiment on
the unconventional superconductor strontium ruthenate (Sr₂RuO₄) to investigate the
influence of shear strain on its superconducting transition temperature (Tc).​ Contrary to
previous studies suggesting a two-​component superconducting state, their findings
revealed that Tc exhibited minimal change, with variations smaller than 10 millikelvin per
percent strain.​ This result challenges existing theories and suggests that Sr₂RuO₄ may
exhibit a one-​component superconducting state or an unexplored state.​ The study also
raises questions regarding discrepancies with earlier ultrasound experiments and presents a
new methodology for investigating other superconductors with potential multi-​component
behavior.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260322020252.​htm
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9. DOE Announces $320M Investment in Pioneering Scientific
Research

Category: Research
Departments: Physics, Computer Science, Electrical &​ Computer Engineering, Biological Sciences,

Mathematical Sciences
Topics: Science &​ Research, Fundamental Scientific Research, Technology Development,

Physical Sciences, University-​Industry Collaboration

Impact Score: 13.​0
Rubric Scores
Research Relevance:​ 1 Educational Value:​ 1 Innovation /​ Novelty:​ 2
Practical Impact:​ 3 Interdisciplinary Potential:​ 4 Ethical /​ Policy Implications:​ 2

The U.​S.​ Department of Energy (DOE) announced a $320 million investment in fundamental
scientific research and technology development during the Office of Science Advisory
Committee meeting on March 27, 2026.​ This funding will support 217 projects from
universities and industry, focusing on various disciplines within the physical sciences.​ The
initiative aims to enhance scientific knowledge and technological advancements across
multiple fields.
https:​/​/​www.​hpcwire.​com/​off-​the-​wire/​doe-​announces-​320m-​investment-​in-​pioneering-​scientific-​resear
ch/

10. Supercomputers just solved a 50-year-old mystery about
giant stars

Category: Research
Departments: Physics, Computer Science, Mathematical Sciences
Topics: Science &​ Research, Stellar Rotation Effects, 3D Hydrodynamical Simulations, Element

Mixing in Stars

Impact Score: 12.​0
Rubric Scores
Research Relevance:​ 2 Educational Value:​ 1 Innovation /​ Novelty:​ 3
Practical Impact:​ 2 Interdisciplinary Potential:​ 4 Ethical /​ Policy Implications:​ 0

Recent research published in *Nature Astronomy* by scientists from the University of
Victoria and the University of Minnesota has identified stellar rotation as a key factor in the
mixing of elements within red giant stars.​ Using high-​resolution 3D hydrodynamical
simulations, the study demonstrates that rotation significantly enhances the transport of
material from a star's core to its surface, increasing mixing rates by over 100 times
compared to non-​rotating stars.​ This finding provides a natural explanation for observed
changes in surface chemistry, such as variations in carbon isotopes, and offers insights into
the future evolution of stars like our Sun.​ The research utilized advanced supercomputing
resources, highlighting the importance of computational power in resolving complex
astrophysical processes.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260324024300.​htm
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