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Breakthroughs in Quantum Computing and

Space Research

Recent advancements in qguantum computing and space research have led to
significant breakthroughs. Researchers have made progress in developing more
stable qubits, teleporting quantum information, and detecting early universe
signals. Additionally, scientists have found ways to strengthen superconductors
and improve data resilience. These developments have the potential to transform
various fields, from energy and transportation to space exploration.

KEY FINDINGS

v A new qubit design using superfluid
helium-3 may be 100 times less
error-prone than current quantum
computers.

v Researchers have cracked a 25-year
entanglement challenge, enabling
quantum teleportation.

v Quantum fluctuations in a vacuum can
strengthen superconductivity, opening a

new path for controlling unusual states of
matter.

IMPLICATIONS

— More stable qubits could lead to
widespread adoption of quantum
computing in industries such as finance
and healthcare.

- Advances in quantum teleportation may
enable faster and more secure
communication over long distances.

- Strengthening superconductors could
revolutionize energy transmission and
transportation systems.

Key Metrics: 66,935 substations in the continental United States were analyzed for
space weather risk.; 100 times less error-prone: the potential improvement in qubit
stability.; 25 years: the duration of the entanglement challenge that was recently
overcome.; Picoseconds: the duration of electrical current bursts used to measure
intrinsic current limits of superconductors.; Terahertz: the frequency used to amplify

vacuum fluctuations in superconductors.
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1. Forecasting space weather risks on power grids

Category: Research

Departments: Electrical & Computer Engineering, Computer Science, Public Health Sciences,
Mathematical Sciences, Physics

Topics: Al for Science & Research, Space Weather Forecasting, Physics-Informed Machine
Learning

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 3

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

A machine learning pipeline was developed to generate location-specific risk estimates for
66,935 substations in the continental United States, combining forecast-time solar-wind
information with local latitude, geology, and ground conductivity. The system uses forecasts
of the Auroral Electrojet (AE) and Disturbance Storm Time (Dst) indices, along with
physics-informed constraints, to produce risk estimates 30-60 minutes ahead of potential
impact. The pipeline detected nearly 80% of major space-weather events during the
evaluation period and can warn grid operators of specific risks. The system was built using
public data sources and a gradient-boosting model.

https://www.microsoft.com/en-us/research/blog/forecasting-space-weather-risks-on-power-grids

2. This new qubit could be 100 times less error-prone in
superfluid quantum computer breakthrough

Category: Research

Departments: Physics, Electrical & Computer Engineering

Topics: Al Hardware, Quantum Computing, Superfluid Qubits, Error Correction, Quantum Noise
Mitigation

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

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

Researchers at the University of Surrey proposed a new qubit design using superfluid
helium-3, which may be less sensitive to disturbances affecting current quantum
computers. The Superfluid Helium Oscillator Quantum (SHOQ) device uses charge-neutral
superfluid helium, potentially protecting it from certain electromagnetic noise types.
Calculations suggest the SHOQ device could have error rates about 100 times lower than
conventional superconducting qubits. The team plans to build a prototype to test the
predicted performance.

https://www.sciencedaily.com/releases/2026/09/260930020309.htm
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3. Editors' Choice: Making rescued data usable, starting with

wildfire

Category: Applications
Departments: Computer Science, Earth, Environmental & Resource Sciences
Topics: Data Resilience, Rescued Data Integration, Data Infrastructure Toolkit

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

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

Invest In Open released an open infrastructure toolkit to improve data resilience. The toolkit
was tested using wildfire data from multiple sources and disciplines to demonstrate its
ability to continue providing answers even if some sources become unavailable. The
prototype aims to facilitate working with rescued data and promote better data resilience.
The toolkit is accessible online at https://investinopen.github.io/ptps-wildfire-demo/.

https://digitalhumanitiesnow.org/2026/09/making-rescued-data-usable-starting-with-wildfire

4. Quantum teleportation breakthrough: Scientists crack a
25-year entanglement challenge

Category: Research

Departments: Physics, Computer Science, Electrical & Computer Engineering, Mathematical Sciences,
Biological Sciences

Topics: Quantum Al, Entanglement Measurement, Quantum Teleportation, Photonic Quantum
Circuit

Impact Score: 16.0
Rubric Scores

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

Researchers at Kyoto University and Hiroshima University developed a new method for
performing an entangled measurement that can identify the W state, a type of multi-photon
entanglement. The approach utilizes the W state's cyclic shift symmetry and a photonic
quantum circuit that performs a quantum Fourier transformation. The method was
experimentally demonstrated with 3-photon W states and can, in principle, be applied to W
states with any number of photons. This advance could have implications for quantum
technology, including quantum teleportation.

https://www.sciencedaily.com/releases/2026/09/260929053550.htm
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5. Scientists just made a superconductor stronger using

"empty space"”

Category: Research

Departments: Physics, Electrical & Computer Engineering, Computer Science, Mathematical Sciences,
Metallurgical, Materials & Biomedical Engineering

Topics: Science & Research, Quantum Fluctuation Enhancement, Superconductivity Control,
Vacuum Fluctuation Amplification

Impact Score: 11.0
Rubric Scores

Research Relevance: 0 Educational Value: 0 Innovation / Novelty: 4
Practical Impact: 2 Interdisciplinary Potential: 5 Ethical / Policy Implications: 0

Researchers demonstrated that quantum fluctuations in a vacuum can strengthen
superconductivity, a finding that opens a new path for controlling unusual states of matter.
The study used a terahertz dark cavity to amplify vacuum fluctuations, which increased the
superconducting critical temperature of NbSe2 by up to 5.4%. The researchers conducted
control experiments to rule out conventional explanations for the effect, including strain,
material degradation, and metallic screening effects. The findings represent the first
experimental observation of vacuum-fluctuation-enhanced superconductivity.

https://www.sciencedaily.com/releases/2026/09/260930225456.htm

6. Scientists just pushed superconductors beyond their usual

current limit

Category: Research

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

Topics: Science & Research, Superconductor Materials, Vortex Dynamics, High Current Density

Impact Score: 11.0
Rubric Scores

Research Relevance: 0 Educational Value: 0 Innovation / Novelty: 4
Practical Impact: 3 Interdisciplinary Potential: 4 Ethical / Policy Implications: O

Researchers developed a method to measure the intrinsic current limit of superconductors
by applying extremely short bursts of electrical current, lasting only picoseconds, to outrun
vortex dynamics that typically disrupt superconductivity. This approach allowed them to
drive the current density to high levels, reducing energy loss caused by vortex motion and
pushing the superconducting state closer to its fundamental limit. The team tested two
superconductors, NbN and YBCO, which represent different forms of superconductivity, and
found that NbN remained strongly superconducting until the current reached a distinct
threshold. The study reveals that the intrinsic current limit, known as the depairing current,
can be reached in superconductors.

https://www.sciencedaily.com/releases/2026/09/260930225452.htm
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7. This suitcase-sized spacecraft could hear the universe

before stars existed

Category: Research

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

Topics: Science & Research, Radio Frequency Detection, Early Universe Signal Processing, Dark
Matter Investigation

Impact Score: 10.0
Rubric Scores
Research Relevance: 0 Educational Value: 1 Innovation / Novelty: 3

Practical Impact: 2 Interdisciplinary Potential: 4 Ethical / Policy Implications: 0

The CosmoCube spacecraft, developed in the UK, aims to detect a faint signal from the early
universe, known as the 21 centimeter line, which originated from hydrogen atoms before
the first stars formed. The spacecraft will orbit the Moon, utilizing the lunar far side to block
radio interference from Earth, and listen for the signal at radio frequencies between 10 and
50 MHz. Over its two-year mission, CosmoCube hopes to collect 1000 hours of observations
to shed light on the universe's transition from a dark and empty place to its current state.
The mission also seeks to investigate dark matter's influence on the formation of early
cosmic structures.

https://www.sciencedaily.com/releases/2026/09/260927225034.htm
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