
The history of discovery by Los Alamos 
scientists and engineers began with 
Project Y of the Manhattan Project in 
1943 and continues to the present day. 
The Laboratory’s ability to deliver on 
its several missions is made possible 
by excellence across the breadth of 
science and engineering. In pursuit 
of that excellence, the Laboratory 
delivers discoveries that change our 
understanding of the universe and 
underlie our ability to contribute to 
the nation and the world.

For more, visit:
https://m.lanl.gov/discoveries

Technical content by the Fellows of
Los Alamos National Laboratory

LA-UR-25-22170LA-UR-25-22170LA-UR-25-22170

NUCLEAR DETERRENCE THREAT REDUCTION TECHNICAL LEADERSHIP TRUSTWORTHY OPERATIONS

80+ YEARS OF
SCIENCE AND ENGINEERING

DISCOVERIES

Image courtesy of NASA

Dynamic Imaging
High speed photography and x-ray and proton 

radiography are essential to looking deep 
into weapons-relevant systems. These 
tools, invented at Los Alamos, include 

LANSCE/prad and DARHT.

Quantum Information
Los Alamos leads the way in understanding 

our quantum world, opening the door 
to quantum applications for 

computing and security.

Biomedical Isotopes
Both stable and radioactive isotopes, 
produced and isolated at Los Alamos,

 benefit biomedical research 
and medical procedures.
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Science of
Signatures

Quantum Materials
Los Alamos’ discovery of materials dominated by 

quantum e�ects, ranging from liquid helium-3
to plutonium metal, is opening the door 

to future quantum hardware. 

Plutonium Science
The history of Los Alamos is intimately intertwined 

with plutonium.  Every advance in plutonium 
science either happened here or was 

inspired by this Laboratory.

Advanced Manufacturing
Through prototype-to-production manufacturing, 

Los Alamos invented Pu and U alloys, plastic-
bonded explosives, and determined how 

material properties impact structural 
and dynamic performance.

Integrated Nanomaterials
Los Alamos discovers and develops nanomaterials, 

integrating them into devices for real-world 
applications, including quantum dot optical 

systems and active metamaterials 
to control light. Materials for 

the Future
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Computing and Algorithms
Progress in modeling complex systems requires 
both revolutionary algorithms and world-class 

computing power. Los Alamos has delivered 
both from the Manhattan project to 

today’s AI/ML breakthroughs.

Nonlinear Dynamics
Nonlinear wave equations, ubiquitous in 

physics, were pioneered by discoveries of 
chaotic behavior in simple systems by 

Fermi, Pasta, Ulam, and Tsingou
 and by Feigenbaum.

On-line Archives
The rapid distribution of scientific results 

via electronic arXiv preprints posted to the 
internet was invented at Los Alamos. This 

changed scientific discourse forever.

Information 
Science and
 Technology

Earth Systems
The Laboratory leads ocean and ice modeling for 

Earth models, interactions between natural 
and manmade systems, fire, hydrology, 
ecosystem vulnerability, grid resilience 

and treaty verification.

Fuel Cells
Fuel cell development for transportation 
needs began at Los Alamos. We advanced 

hydrogen-fueled systems from 1977 
onwards, delivering capabilities for 

national security needs.

Space Science
Los Alamos leads the world in space science 

instruments, delivering discoveries about 
the magnetosphere, solar wind, 

planetary environs, and the 
edge of the solar system.

The Planets
Los Alamos flew neutron sensors for nuclear 
security then went on to map water around 

the solar system. Our laser instruments 
explore the Martian surface.

The Genome
Los Alamos invented the flow cytometer, a device 

to count, sort, and identify individual cells. 
Our pioneering genome libraries led to 
the Human Genome Project and more.

The Subsurface
The Laboratory has optimized and controlled 

subsurface systems from  underground 
nuclear explosion containment to modern 

applications for energy extraction, 
environmental mitigation, 

and nonproliferation.

Complex 
Natural and 
Engineered 

Systems

LANSCE

Nuclear Applications
From Manhattan Project fusion discoveries 

to modern fission data, applied nuclear science 
is everywhere at Los Alamos. Applications 

range from nuclear safeguards 
to nuclear deterrence.

Neutrons
Ultracold neutrons, cooled nearly to 

absolute zero, open new windows in physics. 
A UCN measurement at LANSCE determined 

the neutron lifetime with 
unprecedented accuracy.

Cosmic Explosions
A new field of astrophysics—gamma-ray 

bursts—began at Los Alamos. The Laboratory 
has led the way in modeling the cosmic 

explosions that cause them.

Neutrinos
Los Alamos scientists detected the neutrino 

in 1956. Subsequent studies revealed its 
tiny mass and its oscillation between 

electron, muon, tau, and 
possible sterile states.

Nuclear and 
Particle Futures
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