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Message from the Administrator 

The radioactive decay of the plutonium contained within a U.S. nuclear weapon's primary has 
potential cumulative effects on nuclear weapon performance. This cumulative effect of 
plutonium's radioactive decay is referred to as plutonium aging or pit aging. To improve 
scientific understanding of this phenomenon, the Department of Energy's National Nuclear 
Security Administration (DOE/NNSA) established a National Strategy for Plutonium Aging in 
2017. This National Strategy, which was updated in 2020, is focused on obtaining experimental 
data to improve and underpin DOE/NNSA's numerical simulation of nuclear weapons 
performance. 

Pursued through the National Strategy and guided by the 10-year National Plutonium Aging 
Research Program Plan, the National Plutonium Aging Program will provide DOE/NNSA with 
improvements in understanding the potential impacts on weapon performance due to 
plutonium and pit aging. This data will support the a·ssessment of enduring stockpile systems 
and certification of ongoing and future warhead acquisition programs. 

Pursuant to legislative language, this report is being provided to the following Members of 
Congress: 

• The Honorable Patrick Leahy

Chairman, Senate Committee on Appropriations

• The Honorable Richard Shelby

Vice Chairman, Senate Committee on Appropriations

• The Honorable Dianne Feinstein

Chairman, Subcommittee on Energy and Water Development
Senate Committee on Appropriations

• The Honorable John Kennedy

Ranking Member, Subcommittee on Energy and Water Development
Senate Committee on Appropriations

• The Honorable Rosa L. Delaura

Chairwoman, House Committee on Appropriations

• The Honorable Kay Granger

Ranking Member, House Committee on Appropriations

• The Honorable Marcy Kaptur

Chairwoman, Subcommittee on Energy and Water Development
House Committee on Appropriations

• The Honorable Mike Simpson

Ranking Member, Subcommittee on Energy and Water Development
House Committee on Appropriations
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supports a wide variety of activities supporting the U.S. nuclear deterrent, including non­

nuclear testing of components of weapons that are in the current U.S. stockpile as well as 

investigating technologies for remanufacture of plutonium parts in nuclear components. 

Superblock houses modern equipment for research and engineering testing of plutonium. The 

directors of the national security laboratories submit annual assessment reports each year that 

provide the technical basis for certification of the stockpile and confirm that the nuclear 

components for which they are responsible are safe and reliable. Ongoing research in 

Superb lock contributes to this process and is ultimately submitted to the President through the 

annual Report on Stockpile Assessments. 

Proton Radiography 

LAN L's Proton Radiography (pRad) facility uses the 800 mega electron-volt, or MeV, protons 

from the Los Alamos Neutron Science Center (LANSCE) to image the properties and behavior of 

materials driven by high explosives (HE). The energy of the proton beam provides sufficient 

penetrating power to image fine, internal details in objects with a wide variety of densities such 

as lead, plutonium, uranium, or HE. Since the beam consists of discrete bunches of protons, 

pRad can also produce images of the test object at multiple times during the experiment. The 

frames of the event under study may be spaced from one second to 0.1 microseconds apart. 

pRad provides quantitative measurements of material densities under extreme conditions. 

Los Alamos Neutron Science Center (LANSCE) 

LANSCE is a complex of facilities at LANL that provides experimental capabilities serving 

stockpile stewardship needs. The centerpiece of LANSCE is an 800-MeVproton linear 

accelerator that provides proton beams for dynamic plutonium pRad capability (Pu@pRad) and 

neutron beams for material studies and weapons nuclear physics research. The neutron beams 

at LANSCE are created from the 800-MeV proton beam by directing the proton beam into a 

heavy metal target (e.g., tungsten). When protons collide with atoms of the target, the process 

of nuclear spallation results in the release of neutrons with a wide range of energies. The 

neutrons travel down multiple beam lines for various experimental applications. LANSCE has 

two major neutron spallation targets. The target at LANSCE's Weapons Neutron Research 

(WNR) facility is unmoderated, producing relatively high-energy neutrons for nuclear physics 

studies such as cross section measurements. On the other hand, the target at LANSCE's Manuel 

Lujan, Jr. Neutron Scattering Center is moderated, producing lower-energy beams that are 

useful as probes of material properties and in specific studies of low-energy nuclear cross 

sections. 
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