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WEEKLY DIGEST: PHYSICAL & EARTH SCIENCES

Breakthroughs in Quantum Computing and

Simulation

Recent advancements in quantum computing and simulation have led to
significant breakthroughs, including the demonstration of universal quantum
computing using non-Abelian anyons and the simulation of matter 'popping into
existence'. Researchers have also made progress in improving synthesis
prediction of small molecules, hurricane simulations, and the study of quantum
black holes. These developments have the potential to transform our
understanding of the physical world and drive innovation in fields such as
chemistry and materials science. The studies highlight the rapid progress being
made in the field of quantum computing and simulation.

KEY FINDINGS

v RetroChimera, a retrosynthesis model,
combines two strong models to
automatically propose high-quality
synthesis routes for small molecules.

v Researchers demonstrated a new
approach to universal quantum computing
using non-Abelian anyons, creating and
testing a full set of operations based on
these quantum objects.

v A fivefold speedup in GPU-based
hurricane simulations was achieved using
ACCESS, which can improve the prediction
of tropical cyclones and potentially save
lives.

IMPLICATIONS

- The advancements in quantum
computing and simulation are expected to
drive innovation in fields such as chemistry
and materials science.

- The development of more accurate and
efficient simulation tools can lead to
breakthroughs in our understanding of
complex systems and phenomena.

- The integration of Al and quantum
computing can enable the discovery of
new materials and processes with
significant practical applications.

Key Metrics: 5x speedup in GPU-based hurricane simulations; 60% gasoline yield from
plastic waste conversion; First experimental demonstration of universal quantum

computing using non-Abelian anyons
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1. Improving synthesis prediction of small molecules at scale

with RetroChimera

Category: Research

Departments: Chemistry & Biochemistry, Computer Science, Pharmaceutical Sciences, Metallurgical,
Materials & Biomedical Engineering, Biological Sciences

Topics: Generative Al, Retrosynthesis Prediction, Molecular Design, Chemistry Al

Impact Score: 26.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

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

RetroChimera, a retrosynthesis model, was recently published in Nature, combining two
strong models with complementary strengths to automatically propose high-quality
synthesis routes. The model architecture and extensive validation studies, including recall
of rare reaction types and zero-shot transfer, are described in the paper. RetroChimera's
implementation and weights are open-sourced to accelerate development of new
medicinally relevant molecules and advanced materials. In blind tests, PhD-level chemists
preferred RetroChimera's individual reaction predictions over preceding models and
recorded literature reactions.

https://www.microsoft.com/en-us/research/blog/improving-synthesis-prediction-of-small-molecules-at-
scale-with-retrochimera/

2. Quantum computing's "dark horse" just proved it can go

universal

Category: Research

Departments: Physics, Computer Science, Electrical & Computer Engineering, Mathematical Sciences,
Engineering Education & Leadership

Topics: Quantum Al, Non-Abelian Anyons, Universal Quantum Computing, Quantum Error
Correction, Entangled Qubits

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

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

Researchers demonstrated a new approach to universal quantum computing using
non-Abelian anyons, creating and testing a full set of operations based on these quantum
objects. The results provide the first experimental demonstration that this approach can
support the broad range of operations required for universal quantum computing.
Non-Abelian anyons may offer a more efficient route toward reliable quantum machines by
potentially bypassing the need for expensive magic state distillation in quantum error
correction. This approach encodes information across many entangled qubits, allowing it to
be naturally protected from disturbances and manipulated through braiding operations.

https://www.sciencedaily.com/releases/2026/09/260924020403.htm
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3. ACCESS Supports Fivefold Speedup in GPU-Based Hurricane

Simulations

Category: Research

Departments: Computer Science, Aerospace & Mechanical Engineering, Civil, Environmental &
Construction Engineering, Mathematical Sciences, Earth, Environmental & Resource
Sciences

Topics: Autonomous Systems, GPU Acceleration, Fluid Dynamics Simulation, Computational
Efficiency

Impact Score: 17.0
Rubric Scores

Research Relevance: 3 Educational Value: 2 Innovation / Novelty: 3
Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers achieved a fivefold speedup in GPU-based hurricane simulations using ACCESS.
The simulations rely heavily on fluid dynamics calculations, which GPUs are well-suited for.
This speedup can improve the prediction of tropical cyclones, potentially saving lives. The
research utilized GPU acceleration to enhance the computational efficiency of the
simulations.

https://www.hpcwire.com/off-the-wire/access-supports-fivefold-speedup-in-gpu-based-hurricane-simul

ations/

4. 10 Things I'm Learning Beyond Al to Become More

Technologically Fluent

Category: Research

Departments: Computer Science, Mathematical Sciences, Physics, Electrical & Computer Engineering,
Engineering Education & Leadership

Topics: Science & Research, Quantum Computing, Post-Quantum Cryptography, Quantum
Technology Market

Impact Score: 14.0
Rubric Scores

Research Relevance: 1 Educational Value: 3 Innovation / Novelty: 2
Practical Impact: 3 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

The author reflects on their own reliance on Al tools and decides to use them to learn about
the broader technology landscape, rather than as shortcuts. They have researched and
organized key concepts in areas such as quantum computing and post-quantum
cryptography, aiming to increase their technological fluency. Quantum computing uses the
principles of quantum physics to solve complex problems faster than traditional computers,
with potential applications in fields like medicine, communications, and analytics. The global
quantum technology market could reach up to $100 billion within the next decade.

https://towardsdatascience.com/10-things-im-learning-beyond-ai-to-become-more-technologically-flue

nt/
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5. The LHC just ruled out another hiding place for quantum

black holes

Category: Research

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

Topics: Science & Research, Quantum Physics, Particle Detection, Spacetime Analysis

Impact Score: 13.0
Rubric Scores

Research Relevance: 2 Educational Value: 2 Innovation / Novelty: 3
Practical Impact: 1 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Physicists at UC Santa Barbara searched for microscopic black holes at the Large Hadron
Collider (LHC) to address unanswered questions about spacetime and gravity. The search
did not uncover evidence of quantum black holes, but instead provided an exclusion limit,
ruling out certain properties of these hypothetical particles. The result contributes to
scientific progress by reducing viable possibilities and informing future experiments. The
study tested a new technique for finding rare particles and was published in Progress in
High Energy Physics (PHEP).

https://www.sciencedaily.com/releases/2026/09/260922005649.htm

6. For the first time, scientists watch sound jump between

quantum states

Category: Research

Departments: Physics, Computer Science, Electrical & Computer Engineering, Mathematical Sciences,
Engineering Education & Leadership

Topics: Science & Research, Quantum Computing, Phonon Tracking, Quantum Sensing

Impact Score: 13.0
Rubric Scores

Research Relevance: 0 Educational Value: 0 Innovation / Novelty: 5
Practical Impact: 3 Interdisciplinary Potential: 5 Ethical / Policy Implications: O

Stanford researchers directly observed quantum jumps of sound in a mechanical resonator
for the first time. The experiment involved tracking individual phonons as they made
quantum jumps in real time using a microscopic resonator coupled to a superconducting
qubit. The findings, published in Science, demonstrate that vibrating objects can exhibit
quantum behavior, a prerequisite for many quantum computing and sensing operations.
This research marks a milestone in quantum physics research and could contribute to the
development of new quantum technologies using sound.

https://www.sciencedaily.com/releases/2026/09/260921081054.htm
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7. A new process turns plastic waste into gasoline and diesel

fuel

Category: Research
Departments: Metallurgical, Materials & Biomedical Engineering, Chemistry & Biochemistry
Topics: Science & Research, Chemical Catalysis, Sustainable Energy, Waste Recycling

Impact Score: 13.0
Rubric Scores

Research Relevance: 0 Educational Value: 0 Innovation / Novelty: 4
Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers at Oak Ridge National Laboratory developed a method to convert polyethylene
into gasoline- and diesel-like fuels using molten salts containing aluminum chloride as a
reaction medium and catalyst. The process achieved a gasoline yield of about 60 percent
under relatively mild reaction conditions at temperatures below 200 degrees Celsius. The
method does not require noble-metal catalysts, organic solvents, or external hydrogen, and
uses commercially available inorganic salts as the reaction media to provide catalytic sites.
The findings were published in the Journal of the American Chemical Society, and the
researchers have applied for a patent for the technology.

https://www.sciencedaily.com/releases/2026/09/260920222405.htm

8. Quantum computer simulates matter "popping into

existence"

Category: Research

Departments: Physics, Computer Science

Topics: Science & Research, Quantum Simulation, Particle Physics, Trapped-lon Quantum
Computers

Impact Score: 12.0
Rubric Scores

Research Relevance: 2 Educational Value: 2 Innovation / Novelty: 3
Practical Impact: 1 Interdisciplinary Potential: 4 Ethical / Policy Implications: O

Researchers used a trapped-ion quantum simulator to observe string breaking dynamics
connected to particle-antiparticle formation, demonstrating the process in a controlled lab
environment. The experiment simulated string breaking, where two connected building
blocks of matter are pulled apart until new particles form when the connection breaks. The
study, published in Nature Physics, shows trapped ion quantum computers can be powerful
tools for exploring fundamental physics questions. The findings were replicated by separate
teams using different quantum computing hardware.

https://www.sciencedaily.com/releases/2026/09/260925005416.htm
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9. Distant time crystals can somehow fall into the same rhythm

Category: Research
Departments: Physics, Electrical & Computer Engineering
Topics: Science & Research, Spin Oscillator Synchronization, Non-Local Spin Coupling, Time

Crystal Networks

Impact Score: 12.0
Rubric Scores
Research Relevance: 0 Educational Value: 0 Innovation / Novelty: 4

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

Physicists at TU Dortmund University have demonstrated that multiple time crystals can
emerge within the same semiconductor material and synchronize their electron-nuclear spin
oscillations. The time crystals form in a gallium arsenide semiconductor with added
elements, and their oscillations remain stable through feedback between electron spins and
nuclear spins. When illuminated with a broad laser beam, separate time crystals can lock
together and operate at the same frequency, even when located up to 40 micrometers
apart. This non-local coupling between spatially separated spin systems could help lay the
groundwork for future networks of controllable spin oscillators.

https://www.sciencedaily.com/releases/2026/09/260923035934.htm

10. What kills Schrodinger's cat? Gravity may not be the

answer

Category: Research
Departments: Physics, Mathematical Sciences
Topics: Science & Research, Quantum Decoherence, Gravity Quantum Mechanics,

Electromagnetic Radiation Detection

Impact Score: 12.0
Rubric Scores
Research Relevance: 2 Educational Value: 2 Innovation / Novelty: 3

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

Researchers conducted an experiment at the INFN Gran Sasso National Laboratory to test
the role of gravity in quantum decoherence, specifically a model proposed by Frigyes
Karolyhazy. The experiment aimed to detect faint electromagnetic radiation emitted by
electrically charged particles due to spacetime fluctuations caused by gravity. No signal was
detected after 62 days of data collection, ruling out one prominent explanation for quantum
decoherence involving gravity. The finding provides tighter boundaries for future theories
connecting gravity with quantum mechanics.

https://www.sciencedaily.com/releases/2026/09/260920222350.htm
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