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WEEKLY DIGEST: PHYSICAL & EARTH SCIENCES

Innovative Technologies Transforming
Computing and Astronomy

Recent advancements in physical sciences highlight a shift towards innovative
technologies that could redefine computing and astronomical research.
Researchers at the University of Pennsylvania have pioneered a method using
light-matter particles for Al, potentially overcoming the limitations of traditional
electron-based systems. Meanwhile, a proposal for ultrastable lasers on the Moon
aims to enhance lunar navigation and precision timekeeping. Additionally, the
Haystack 37m Telescope has resumed operations, promising new insights into
astrophysical phenomena following significant upgrades.

KEY FINDINGS IMPLICATIONS

v Light-matter particles can power Al, - The use of light in computing may lead
reducing reliance on electrons. to faster and more efficient Al systems.

v Ultrastable lasers in lunar craters could - Lunar-based technologies could facilitate
revolutionize navigation and science. future space exploration and research.

v The Haystack 37m Telescope has - Enhanced telescope capabilities may
resumed operations with upgraded yield groundbreaking discoveries in
capabilities. astrophysics.

Key Metrics: Haystack 37m Telescope's significant observations made on December
8, 2025.
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1. Forget electrons, this breakthrough uses light-matter

particles to power Al

Category: Research

Departments: Electrical & Computer Engineering, Computer Science, Physics

Topics: Al Hardware, Exciton-Polariton Computing, Photonic Chips, Energy-Efficient Signal
Switching

Impact Score: 24.0
Rubric Scores

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

Researchers at the University of Pennsylvania have developed a new approach to
computing that utilizes light instead of electrons, addressing the limitations of
electron-based hardware in modern Al applications. Led by physicist Bo Zhen, the team
created a quasiparticle called an exciton-polariton, which allows for efficient signal switching
necessary for computing tasks while consuming minimal energy-approximately 4
quadrillionths of a joule. This advancement could enable photonic chips to process
information directly from cameras without the need for energy-intensive conversions
between light and electricity, potentially reducing the power demands of large Al systems
and supporting quantum computing functions in the future. The findings were published in
*Physical Review Letters*.

https://www.sciencedaily.com/releases/2026/05/260518041341.htm

2. Shooting for the Moon: Ultrastable Lasers in Dark Craters

Could Enable Lunar Navigation, Precision Timekeeping, New
Science

Category: Research

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

Topics: Science & Research, Ultrastable Laser Technology, Lunar Navigation Systems, Optical
Atomic Clocks

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 led by Jun Ye at NIST and JILA propose the construction of an ultrastable laser
in the Moon's permanently shadowed craters, which are characterized by extreme cold and
high vacuum conditions. The proposed optical silicon cavity, designed to minimize
temperature fluctuations and vibrations, would enable precise measurements of distances
and potentially detect phenomena such as ripples in space-time. This lunar laser could
serve as a GPS-like navigation system for spacecraft and facilitate the development of an
optical atomic clock on the Moon, providing a stable timekeeping signal comparable to the
best on Earth. The project aims to enhance lunar exploration and communication
capabilities by establishing a reliable lunar time scale and distance measurement
infrastructure.

https://www.nist.gov/news-events/news/2026/05/shooting-moon-ultrastable-lasers-dark-craters-could-

enable-lunar-navigation
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3. The Haystack 37m Telescope: A new era of astrophysical

research

Category: Research
Departments: Physics, Computer Science, Engineering Education & Leadership
Topics: Science & Research, Very Long Baseline Interferometry, Supermassive Black Hole

Studies, Asteroid Characterization, Complex Organic Molecules Search

Impact Score: 20.0
Rubric Scores

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

The Haystack 37m Telescope at MIT Haystack Observatory has resumed its role in
astronomical research after extensive upgrades, with significant observations made on
December 8, 2025. Utilizing very long baseline interferometry (VLBI), the telescope
contributed to the study of the supermassive black hole M87*, focusing on the structure of
its energetic jet that extends into intergalactic space. This collaboration with the Very Long
Baseline Array and the Greenland Telescope aims to enhance understanding of how
supermassive black holes influence their surrounding galaxies. Additionally, the upgraded
telescope will support various research initiatives, including asteroid characterization and
the search for complex organic molecules, while also providing training opportunities for
students in astronomical research.

https://news.mit.edu/2026/haystack-37m-telescope-new-era-astrophysical-research-0519
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