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Accelerating Discovery
The ALCF provides supercomputing resources to the scientific and engineering
community to advance fundamental discovery and understanding in a broad
range of disciplines.
As a key player in our nation’s efforts to deliver future exascale computing
capabilities, the ALCF is helping to advance scientific computing through
a convergence of simulation, data science, and machine learning methods.
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Leadership Computing
Aurora
Slated to be one of the world’s first exascale systems, Aurora will be capable of performing more than a
quintillion calculations per second. Designed in collaboration with industry leaders, Intel and Cray, the
ALCF’s next-generation supercomputer will help ensure continued U.S. leadership in high-end computing
for scientific research.
Theta
Theta, the ALCF’s Intel-Cray supercomputer, is the engine that drives scientific discoveries for the ALCF
user community. The system provides powerful capabilities for research involving modeling and
simulation, data science, and machine learning techniques.

Partnering with the ALCF
ALCF resources are available to researchers in academia, industry, and government laboratories through
competitive, peer-reviewed allocation programs supported by DOE and Argonne National Laboratory,
including INCITE, ALCC, and the ALCF Data Science Program. A special allocation program is available for
ECP projects.
ALCF computational scientists, performance engineers, visualization experts, and support staff help users
to maximize scientific productivity on the facility’s supercomputers. The ALCF also provides training
opportunities to prepare researchers to use its leadership-class systems for future science campaigns.

Enabling Breakthroughs

FDTD Simulations to Facilitate Early-Stage
Human Cancer Detection
INCITE
PI: Allen Taflove, Northwestern University
This project is using ALCF computing resources
to aid in the development of a low-cost,
high-throughput microscopy technique capable
of detecting macromolecular alterations
to predict and quantify the risk of cancer at
extremely early stages.
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High-Fidelity Simulations of Flow and Heat
Transfer During Motored Operation of an
Internal Combustion Engine
ALCC
PI: Paul Fischer, Argonne National Laboratory
Researchers are performing large-scale
simulations on ALCF computing resources to
advance our understanding of the turbulent
flow, heat transfer, and combustion processes
that occur in engines. Their findings will help
advance the development of more efficient and
environmentally friendly combustion engines.
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Simulation

Simulation allows researchers to create virtual representations
of complex physical systems or processes that are too
small or large, costly, or dangerous to study in a laboratory.

Data-Driven Materials Discovery for
Optoelectronic Applications
ADSP

Data

Advanced data science techniques and tools allow
researchers to gain insights into massive datasets produced
by experimental, simulation, or observational methods.

Phase Transitions in Water-Ice-Vapor System
DD

Learning

A form of artificial intelligence, machine learning refers
to a set of algorithms that uses training data to identify
relationships between inputs and outputs, and then generates
a model that can be used to make predictions on new data.

Kinetic Simulation of FRC Stability and
Transport

Deep Learning at Scale for Multi-Messenger
Astrophysics

INCITE

ADSP

PI: Sean Dettrick, TAE Technologies, Inc.

PI: Eliu Huerta, National Center for
Supercomputing Applications

PI: Jacqueline Cole, University of Cambridge

PI: Subramanian Sankaranarayanan, Argonne
National Laboratory

Using data mining tools, in conjunction with
large-scale simulations and experiments,
this project is developing methods to accelerate
the design and discovery of materials for
optoelectronic applications, such as solar cells
and data storage technologies.

Leveraging ALCF supercomputers, researchers
employed machine learning to develop a
new, computationally inexpensive water model
that more accurately represents the
thermodynamic properties of water, including
how water changes to ice.

Researchers are performing simulations on
ALCF computing resources to accelerate
TAE Technologies’ fusion plasma research
program, aimed at developing a
commercially viable fusion-power generator
for electricity production.
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Argonne National Laboratory is a U.S.
Department of Energy laboratory managed by
UChicago Argonne, LLC.

This project is spearheading a science program
at the interface of artificial intelligence and
supercomputing to maximize discoveries in
multi-messenger astrophysics. In one study,
the team leveraged deep learning to develop
a highly accurate method for classifying
unlabeled galaxies.
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