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WEEKLY DIGEST: PHYSICAL & EARTH SCIENCES

Exascale Computing Fuels Breakthroughs in
Scientific Research

Recent advancements in exascale computing are revolutionizing scientific
research across various fields. Europe's first exascale supercomputer, JUPITER,
has significantly contributed to projects like the Julich Brain Atlas, while NVIDIA's
new Al software tools are enhancing research capabilities in chemistry and
astrophysics. Additionally, innovations such as a superconducting X-ray detector
and NASA's Cold Atom Lab are pushing the boundaries of material science and
quantum technologies. These developments highlight the growing intersection of
Al and high-performance computing in driving scientific discovery.

KEY FINDINGS IMPLICATIONS

v JUPITER has advanced four key scientific - Exascale computing will accelerate
projects, including the Julich Brain Atlas. discoveries in various scientific fields.

v NVIDIA introduced software tools to - Enhanced Al tools may lead to

enhance Al applications in chemistry and breakthroughs in materials science and
astrophysics. quantum technologies.

v/ A new superconducting X-ray detector is - Improved sensitivity in detection

1,000 times more sensitive than previous methods could revolutionize experimental
models. astronomy.

Key Metrics: JUPITER is Europe's first exascale supercomputer.; The new X-ray
detector is 1,000 times more sensitive.; The solid-state material achieves a photo
upconversion efficiency of 1.9%.
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1. At ISC, JUPITER Shows What Exascale Science Looks Like

Category: Research

Departments: Computer Science, Biological Sciences, Earth, Environmental & Resource Sciences,
Electrical & Computer Engineering

Topics: Exascale Computing, Brain Microarchitecture Analysis, Climate Simulation Modeling,
Foundation Models

Impact Score: 26.0

Rubric Scores

Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5
Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

JUPITER, Europe's first exascale supercomputer, has enabled significant advancements in
four key scientific projects, showcasing the capabilities of exascale computing. Notably, the
Julich Brain Atlas project has developed CytoNet, a foundation model for analyzing brain
microarchitecture, utilizing 6.5 petabytes of data from 21 post-mortem brains and trained in
under five days on JUPITER. Additionally, the ICON model, which won the Gordon Bell Prize,
simulates the Earth's climate at a 1-kilometer resolution, allowing for comprehensive
modeling of interconnected ecosystems and achieving a world record in global climate
simulation. These projects demonstrate the potential of exascale computing to tackle
previously intractable scientific challenges.

https://blogs.nvidia.com/blog/jupiter-exascale-supercomputing-science

2. From Materials Simulation to Experimental Astronomy, New

NVIDIA Al Software Unlocks Scientific Discoveries

Category: Applications

Departments: Computer Science, Chemistry & Biochemistry, Metallurgical, Materials & Biomedical
Engineering, Physics

Topics: Science & Research, Data Processing Acceleration, Materials Simulation, Astrophysics
Applications, Real-time Data Analysis

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

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

At the ISC conference in Hamburg, NVIDIA announced the introduction of new software tools
designed to enhance Al applications in scientific research, particularly in fields such as
chemistry, materials discovery, and astrophysics. The NVIDIA DAQIRI library and ALCHEMI
microservices, along with the forthcoming cuPhoton reference code, significantly accelerate
data processing tasks that previously required extensive CPU time, achieving performance
improvements of up to 14,900 times for astronomical data analysis. Collaborations with
institutions like Princeton and CERN highlight the practical applications of these tools,
enabling real-time data analysis and insights from large-scale experiments and
observatories. The ALCHEMI toolkit also facilitates advanced simulations in materials
science, promising enhanced efficiency in research across various domains.

https://blogs.nvidia.com/blog/ai-for-science-software-cuda
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3. New superconducting X-ray detector is up to 1,000 times

more sensitive

Category: Research
Departments: Physics, Electrical & Computer Engineering, Biological Sciences
Topics: Al Hardware, Superconducting X-ray Detectors, Photon Detection Efficiency, Atomically

Thin Materials Research

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

A new superconducting Transition Edge Sensor (TES) spectrometer has been launched at
BESSY II, marking the first such instrument at a synchrotron facility in Europe. Developed
through a collaboration between HZB, MPI-CEC, and NIST, the spectrometer significantly
enhances photon detection efficiency, achieving improvements of 100 to 1000 times over
traditional X-ray emission spectrometers. This advancement enables researchers to
investigate the electronic properties of atomically thin materials and nanostructures, as well
as to conduct experiments that were previously challenging due to sample concentration
limitations. The system is now open for research proposals from the scientific community.

https://www.sciencedaily.com/releases/2026/06/260623083108.htm

4. NASA's Cold Atom Lab is creating one of the weirdest forms

of matter in space

Category: Research

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

Topics: Science & Research, Bose-Einstein Condensates, Quantum Technologies, Ultracold
Gases, Microgravity Research

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

NASA's upgraded Cold Atom Lab has resumed operations aboard the International Space
Station, enabling advanced investigations into the fundamental nature of matter and the
development of quantum technologies. The facility cools atoms to temperatures near
absolute zero, allowing the formation of Bose-Einstein condensates (BECs), a unique state of
matter that exhibits quantum properties. The microgravity environment enhances the
observation of ultracold gases, enabling longer study durations and the formation of larger
quantum waves. Currently, the lab supports multiple international research teams and
serves as a testing ground for quantum instruments applicable to Earth science and future
exploration missions.

https://www.sciencedaily.com/releases/2026/06/260622091507.htm
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5. A tiny diamond defect could reveal a mysterious new kind of

magnetism

Category: Research
Departments: Physics, Electrical & Computer Engineering, Computer Science
Topics: Science & Research, Quantum Sensing Methods, Altermagnet Detection, Magnetic

Defect Analysis

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

Physicists at the University at Buffalo have proposed a new quantum sensing method to
identify altermagnets, a recently recognized class of magnetic materials that combine
properties of ferromagnets and antiferromagnets. The technique involves detecting the
influence of an altermagnet on a magnetic defect within a diamond, allowing researchers to
observe changes in the defect's magnetic signal over time. This approach could facilitate
the exploration of candidate altermagnetic materials, which have the potential to enhance
the speed and energy efficiency of electronic devices. The study, published in Physical
Review Letters, aims to establish a foundation for future experiments to confirm the
theoretical predictions surrounding altermagnets.

https://www.sciencedaily.com/releases/2026/06/260621060304.htm

6. VAST Data Helps DKRZ Advance the Data Foundation Behind

Modern Climate Research

Category: Applications

Departments: Computer Science, Earth, Environmental & Resource Sciences, Engineering Education &
Leadership

Topics: Al Hardware, High-Performance Computing, Scientific Workflow Optimization, Climate

Data Management

Impact Score: 18.0
Rubric Scores
Research Relevance: 3 Educational Value: 2 Innovation / Novelty: 3

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

VAST Data has announced the deployment of its Al Operating System at the German
Climate Computing Center (DKRZ) to enhance its high-performance computing (HPC)
environment. This modernization aims to facilitate faster development, simplify operations,
and improve the resilience of scientific workflows related to climate research. The initiative
is part of DKRZ's efforts to advance the data foundation necessary for contemporary climate
studies.

https://www.hpcwire.com/off-the-wire/vast-data-helps-dkrz-advance-the-data-foundation-behind-mode

rn-climate-research/
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7. New solid-state material converts sunlight into

higher-energy UV light

Category: Research

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

Topics: Science & Research, Triplet-Triplet Annihilation, Photo Upconversion Efficiency, Organic

Semiconductor Optimization, Solar-Powered Technologies

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 Kyushu University have developed a solid-state molecular material that
converts visible sunlight into ultraviolet (UV) light, achieving a photo upconversion
efficiency of 1.9%. This process, known as triplet-triplet annihilation (TTA), involves the
absorption of visible light by a donor molecule, which transfers energy to an acceptor
molecule, resulting in the emission of a UV photon. The breakthrough was made possible by
modifying an organic semiconductor, dihydroindenoindenedene (DHI), to optimize
molecular spacing and enhance energy transfer efficiency. The material, which can be
synthesized from inexpensive components, has potential applications in solar-powered
technologies, including air purification and 3D printing.

https://www.sciencedaily.com/releases/2026/06/260623083058.htm

8. Chinese Scientists and Sugon Representatives Visit DKRZ

Following ISC 2026

Category: Research

Departments: Computer Science, Earth, Environmental & Resource Sciences, Electrical & Computer
Engineering

Topics: High-Performance Computing, Climate Research Applications, International

Collaboration, Knowledge Exchange in Al

Impact Score: 16.0
Rubric Scores
Research Relevance: 2 Educational Value: 3 Innovation / Novelty: 2

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

On June 25, 2026, the German Climate Computing Center (DKRZ) hosted a delegation of
approximately 25 Chinese scientists and representatives from Sugon, following their
participation in the ISC High Performance Conference in Hamburg. The visit aimed to
facilitate collaboration and knowledge exchange in high-performance computing. The
delegation toured leading German high-performance computing centers to explore
advancements and applications relevant to climate research.

https://www.hpcwire.com/off-the-wire/chinese-scientists-and-sugon-representatives-visit-dkrz-followin

Qg-isc-2026/
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