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WEEKLY DIGEST: PHYSICAL & EARTH SCIENCES

Breakthroughs in Quantum Computing and

Al-Driven Research

Recent advancements in Al and quantum computing are transforming various
scientific fields. Researchers are leveraging Al to accelerate discoveries in
antimicrobial molecules, oligonucleotide therapy, and quantum computing.
Meanwhile, breakthroughs in quantum computing have led to the development of
faster and more efficient methods for performing quantum operations. These
innovations have the potential to revolutionize fields such as medicine, energy,

and computing.

KEY FINDINGS

v Researchers have developed Al
benchmarks, such as
TxBench-Oligonucleotide Discovery, to
evaluate Al agents' ability to recover
realistic program decisions from
experimental data in oligonucleotide
discovery.

v Scientists have made significant
advancements in quantum computing,
including the development of a method to
perform advanced quantum operations
over 1,000 times faster than previous
methods.

v Al models, such as GPT-5.6 Sol, are
being used to streamline experimental
workflows and improve the efficiency of
guantum computing experiments.

IMPLICATIONS

- The integration of Al and quantum
computing is expected to accelerate
discoveries and innovations in various
scientific fields, leading to breakthroughs
in medicine, energy, and computing.

- The development of more efficient
quantum computing methods could lead to
the creation of faster and more
energy-efficient computers, smartphones,
and data centers.

- Al-driven research has the potential to
transform the field of medicine, enabling
the discovery of new antimicrobial
molecules and more effective treatments
for various diseases.

Key Metrics: 113 evaluations testing 21 model-harness systems; 1,000 times faster
quantum operations; GPT-5.6 Sol Al model; 3-dimensional incompressible fluid; 21

model-harness systems; 1,000 times
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1. An Agent Benchmark for Therapeutic Oligonucleotide

Discovery

Category: Research

Departments: Pharmaceutical Sciences, Computer Science, Biological Sciences, Chemistry &
Biochemistry, Nursing

Topics: Healthcare Al, Therapeutic Oligonucleotide Discovery, Al Agent Benchmarking,
Multimodal Agent

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

Practical Impact: 4 Interdisciplinary Potential: 5 Ethical / Policy Implications: 3

Researchers introduced TxBench-Oligonucleotide Discovery, a benchmark evaluating Al
agents' ability to recover realistic program decisions from experimental data in
oligonucleotide discovery. The benchmark consists of 113 evaluations testing 21
model-harness systems, with the strongest configuration, GPT-6 Astra on OpenAl Codex,
passing 55.5% of endpoint attempts. The evaluations span diverse data sources and are
organized into three tiers of the discovery-to-translation arc, revealing variability in model
performance across task categories. No single model dominates uniformly across all task
types, suggesting aggregate accuracy is an insufficient metric for model selection.

https://blog.latch.bio/p/an-agent-benchmark-for-therapeutic

2. How a researcher uses Codex and ChatGPT to search for new

antimicrobial molecules

Category: Research

Departments: Pharmaceutical Sciences, Biological Sciences, Computer Science, Public Health
Sciences, Chemistry & Biochemistry

Topics: Healthcare Al, Antimicrobial Discovery, Biological Sequence Analysis, Genomic Data
Mining, Protein Function Prediction

Impact Score: 24.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 3

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

Researchers are using Al to accelerate the discovery of antimicrobials, which are crucial in
combating the growing global threat of drug-resistant microbes. César de la Fuente's lab
trains deep-learning models to recognize patterns in biological sequences, allowing them to
search vast genome and protein datasets for potential antimicrobials and reducing the
initial search for candidate molecules from years to hours. The lab's approach involves
exploring biology's "unread spaces" by analyzing vast amounts of genomic and protein data
to identify patterns that make a molecule functional and potentially effective against
infectious microbes. Al is used to scan huge datasets, identify promising signals, and
prioritize candidates for experimental testing, which are then validated through
ground-truth experiments.
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3. On the Navier-Stokes Millennium Prize Problem

Category: Research

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

Topics: Generative Al, Navier-Stokes Singularity, Formal Proof Generation, Millennium Prize
Problems

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

OpenAl's internal system produced an analytical proof and a formalization in Lean that the
Navier-Stokes equations for a three-dimensional incompressible fluid can develop a
singularity in finite time. This resolves the Navier-Stokes existence and smoothness
problem, one of the Millennium Prize Problems, by establishing that smooth
three-dimensional fluid motion can break down. The solution involves a vortex that spirals
inward and gets increasingly elongated, leading to infinite velocity in a finite time despite
the presence of viscosity. The proof was obtained using an internal model significantly more
capable than GPT-6 Astra.

https://openai.com/index/navier-stokes-solution

4. Scientists just made quantum computer operations 1,000

times faster

Category: Research

Departments: Electrical & Computer Engineering, Computer Science, Physics, Mathematical Sciences,
Aerospace & Mechanical Engineering

Topics: Al Hardware, Quantum Computing, Fault-Tolerant Quantum

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 Chalmers University of Technology developed a method to perform
advanced quantum operations over a thousand times faster than previous methods. The
approach uses bosonic quantum codes, which store information in microwave fields within
superconducting circuits, providing stronger protection against certain types of errors. This
method can complete a diverse range of quantum operations within a single driving cycle,
reducing the risk of disturbances corrupting the information. The advance could help move
quantum computing closer to becoming fault-tolerant.

https://www.sciencedaily.com/releases/2026/09/260911003845.htm
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5. How GPT-5.6 Sol helps run quantum computing experiments

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Physics, Mathematical Sciences,
Aerospace & Mechanical Engineering

Topics: Al for Science, Quantum Computing, Autonomous Experimentation, Large Language
Models for Scientific Research, Al Assisted Calibration

Impact Score: 21.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 3

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

Researchers at MIT used GPT-5.6 Sol, an Al model, to streamline the experimental workflow
for calibrating superconducting qubits, a crucial step in quantum computing. The Al agent,
connected to lab software, ran measurements, analyzed results, and decided what to try
next, often completing routine measurement workflows autonomously. This automation
saved significant time and allowed researchers to focus on analyzing results, designing
experiments, and planning next steps. The Al was able to calibrate qubits with little
researcher intervention when signals were clear, but struggled with weak or noisy signals.

https://openai.com/index/codex-guantum-computing-experiments

6. Chinese scientists find a hidden atomic structure that

unlocks methane

Category: Research
Departments: Metallurgical, Materials & Biomedical Engineering, Chemistry & Biochemistry
Topics: Science & Research, Catalytic Structure Discovery, Atomic Scale Reactivity, Methane

Oxidation Mechanism

Impact Score: 21.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

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

Researchers investigated the partial oxidation of methane (POM) reaction and found that
highly active structures form in situ when the surface of NiO reconstructs during the
reaction. The study revealed that the true active center responsible for POM is a
reconstructed [Ni1lO4Ni4] structural unit on the NiO(100) surface, which forms dynamically
during the reaction. This structure has a lower activation barrier for breaking C-H bonds in
methane compared to metallic Ni or ordinary nickel oxide. The findings show that catalytic
activity in POM does not come from metallic nickel or ordinary nickel oxide, but from a
specific atomic structure that forms during the reaction.

https://www.sciencedaily.com/releases/2026/09/260909005148.htm
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7. Tiny sound waves could help solve a major quantum

computing problem

Category: Research

Departments: Electrical & Computer Engineering, Computer Science, Aerospace & Mechanical
Engineering, Industrial, Manufacturing & Systems Engineering, Physics

Topics: Quantum Computing, Phonon-based Qubit Protection, Quantum Error Mitigation,
Compact Quantum Networks

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

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

Researchers at Harvard John A. Paulson School of Engineering and Applied Sciences
demonstrated a method to protect delicate quantum information using mechanical
vibrations, or microscopic sound waves. The approach involves using phonons to create a
"dressed" qubit, which is less vulnerable to environmental noise, allowing for longer
coherence times. This technique could support the development of compact quantum
networks built directly onto chips and enable hybrid quantum systems that combine
different kinds of qubits. The method was tested in a silicon-vacancy spin in diamond,
achieving a coherence time that is about three times longer.

https://www.sciencedaily.com/releases/2026/09/260911214245 .htm

8. Scientists create brilliant white material without a drop of

white pigment

Category: Research

Departments: Metallurgical, Materials & Biomedical Engineering, Industrial, Manufacturing & Systems
Engineering, Electrical & Computer Engineering, Computer Science, Chemistry &
Biochemistry

Topics: Al Hardware, Multimodal Materials, Optical Whitening

Impact Score: 19.0
Rubric Scores
Research Relevance: 3 Educational Value: 2 Innovation / Novelty: 5

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

Researchers have developed a foam-based materials platform that achieves structural
whiteness and water repellency without using titanium dioxide or PFAS. The method, called
Deep Foam Photolithography, uses light and a mild solvent to create a porous structure in a
polymer, which scatters light and appears intensely white. The resulting material also has a
rough texture that strongly repels water, similar to the surface of a lotus leaf. This platform
can be applied to various materials, including printable polymer films and fabrics, and
achieves ultrahigh resolution of 20,000 DPI.

https://www.sciencedaily.com/releases/2026/09/260909231712.htm
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9. NIST-Developed Quantum Sensors Improve Nuclear

Monitoring

Category: Research

Departments: Physics, Mathematical Sciences, Earth, Environmental & Resource Sciences, Electrical &
Computer Engineering

Topics: Science & Research, Quantum Sensing, Nuclear Material Characterization, X-ray
Emission Spectroscopy

Impact Score: 18.0
Rubric Scores

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

Researchers at NIST measured X-ray emissions from plutonium, uranium, and neptunium
with unprecedented accuracy using an array of quantum sensors called transition edge
sensors. The measurements allowed scientists to filter out X-ray background noise and
more precisely evaluate the accumulation of nuclear materials. The sensors reduced the
uncertainty of X-ray energy measurements by one-third to one-eighth compared with
previous measurements, enabling more accurate characterization of nuclear materials. The
achievement supports international nuclear safeguards by enabling more precise
accounting of material in nuclear facilities.

https://www.nist.gov/news-events/news/2026/09/nist-developed-quantum-sensors-improve-nuclear-m

onitoring

10. Tiny nanolaser could cut computer energy use in half

Category: Research

Departments: Electrical & Computer Engineering, Computer Science, Industrial, Manufacturing &
Systems Engineering, Metallurgical, Materials & Biomedical Engineering, Physics

Topics: Al Hardware, Nanophotonics, Energy-Efficient Computing, Optical Interconnects,
Microchip Integration

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 DTU have developed a nanolaser that could enable future microchips to
communicate using particles of light, potentially making computers, smartphones, and data
centers faster and more energy-efficient. The nanolaser, created in DTU's clean room
facility, uses a nanocavity to trap and concentrate light within a tiny space, allowing it to
function at room temperature with low energy consumption. Thousands of these lasers
could be integrated onto a single microchip, enabling data transmission using photons
instead of electrical signals, which could reduce energy consumption by as much as half.
The next major challenge is making the nanolaser operate using electrical power, which
could lead to broad applications in computing, communications, and healthcare.

https://www.sciencedaily.com/releases/2026/09/260911003858.htm
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