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AI Enhances Understanding of Cosmic
Phenomena
Recent advancements in AI are significantly impacting the field of astrophysics
and cosmology.​ Astrophysicist Chi-​kwan Chan is leveraging Codex to improve
black hole simulations, addressing limitations in traditional methods.​ Meanwhile,
a study highlights the potential of transfer learning to accelerate the discovery of
new physics, while research confirms the ongoing acceleration of the universe,
reinforcing the role of dark energy.​ Additionally, the Jiangmen Underground
Neutrino Observatory has made strides in understanding neutrino behavior,
providing critical data for future research.

KEY FINDINGS

✓ Codex is being used to enhance black
hole plasma dynamics simulations.

✓ Transfer learning could expedite the
exploration of physics beyond the standard
model.

✓ The universe's acceleration continues to
support the existence of dark energy.

IMPLICATIONS

→ Improved simulations may lead to
breakthroughs in black hole research.

→ Faster discovery of new physics could
reshape our understanding of the universe.

→ Enhanced neutrino measurements may
unlock answers to fundamental particle
mysteries.

Key Metrics: 59 days of data collected by the Jiangmen Underground Neutrino
Observatory.​; Research confirming the universe's acceleration challenges previous
skepticism about dark energy.
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1. How an astrophysicist uses Codex to help simulate black
holes

Category: Research
Departments: Physics, Computer Science, Mathematical Sciences
Topics: Generative AI, Plasma Dynamics Simulation, Mathematical Technique Development,

Particle Motion Tracking

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

Astrophysicist Chi-​kwan Chan from the University of Arizona is utilizing AI, specifically
Codex, to enhance simulations of plasma dynamics around black holes, addressing
limitations in current computational methods.​ Traditional simulations struggle to accurately
model the behavior of particles in the extreme conditions near supermassive black holes
due to the need for fine-​grained calculations.​ By employing Codex, Chan aims to derive new
mathematical techniques that allow for more efficient tracking of particle motion without
the necessity of simulating every individual interaction.​ This approach could significantly
improve the realism of black hole simulations and facilitate the transition from still images
to dynamic videos of black hole phenomena.
https:​/​/​openai.​com/​index/​using-​codex-​to-​simulate-​black-​holes

2. AI could uncover new physics faster but there's a surprising
catch

Category: Research
Departments: Physics, Computer Science, Mathematical Sciences
Topics: Science &​ Research, Transfer Learning, Negative Transfer, Cosmological Simulations

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

A recent study published in the Journal of Cosmology and Astroparticle Physics (JCAP)
explores the application of transfer learning in cosmology to enhance the efficiency of
simulating new physics beyond the standard cosmological model (ΛCDM).​ By initially
training an AI on simpler ΛCDM simulations before advancing to more complex models,
researchers found that this approach could reduce the number of expensive simulations
needed by over tenfold.​ However, the study also identified a challenge known as negative
transfer, where the AI's reliance on prior knowledge can hinder its ability to recognize
genuinely new phenomena, as demonstrated in simulations involving massive neutrinos.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​06/​260611024557.​htm
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3. Dark energy survives major challenge as universe keeps
accelerating

Category: Research
Departments: Physics, Mathematical Sciences, Earth, Environmental &​ Resource Sciences
Topics: Science &​ Research, Cosmological Models, Type Ia Supernovae Analysis, Dark Energy

Understanding

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

Recent research led by the University of Southampton has confirmed that the universe is
still expanding at an accelerating rate, addressing a challenge posed by a 2025 study that
questioned the evidence for dark energy.​ The new analysis, published in the Monthly
Notices of the Royal Astronomical Society, found that previous measurements of Type Ia
supernovae were accurate, and the discrepancies noted in the earlier study stemmed from
misestimating the ages of galaxies rather than issues with the supernovae themselves.​ This
work, which includes contributions from Nobel laureates Professor Adam Riess and Professor
Brian Schmidt, reinforces the robustness of current cosmological models and emphasizes
the importance of rigorous testing in scientific inquiry.​ The findings allow researchers to
refocus on understanding the nature of dark energy without doubting its existence.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​06/​260612032030.​htm

4. Giant underground neutrino detector brings scientists closer
to cracking the neutrino puzzle

Category: Research
Departments: Physics, Mathematical Sciences
Topics: Science &​ Research, Neutrino Oscillation Parameters, Mass Ordering Determination,

Measurement Uncertainty Reduction, Cosmic and Terrestrial Neutrino Studies

Impact Score: 11.​0
Rubric Scores
Research Relevance:​ 2 Educational Value:​ 1 Innovation /​ Novelty:​ 3
Practical Impact:​ 2 Interdisciplinary Potential:​ 3 Ethical /​ Policy Implications:​ 0

The Jiangmen Underground Neutrino Observatory (JUNO) has published its first significant
scientific results, achieving precise measurements of two fundamental neutrino oscillation
parameters using 59 days of data collected in late 2025.​ This analysis reduced
measurement uncertainties by a factor of 1.​6 compared to previous experiments, marking
JUNO as a critical contributor to the field of neutrino physics.​ The experiment aims to
determine the mass ordering of neutrinos and measure additional mixing parameters with
high precision, while also studying neutrinos from various cosmic and terrestrial sources.​
The findings have been positively reviewed, indicating that JUNO is poised to advance the
understanding of neutrinos and their role in the fundamental structure of matter.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​06/​260612032026.​htm
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