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LANL operates the multi-$B, MW-class, 800-MeV, Los Alamos 
Neutron Scattering Center (LANSCE) accelerator (120 FTEs)                             LANL operates DARHT (70 FTEs)

LANL is the lead laboratory for SCORPIUS (ASD) (15 FTEs)                                

LANL has about 100 additional FTEs in its accelerator capability, including for compact accelerators and accelerators in space

Axis 1 dose: 75 to 550 R at 1 m
Axis 1 spot size: 0.6 to 1.0 mm (50% MTF)

Axis 2 dose: 80 to 400 R at 1 m (up to 4 pulses)
Axis 2 spot size: 1.1 to 2.0 mm (50% MTF)

LANL has “no-kidding” world-leading accelerator facilities
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AOT thrust areas build upon our traditional strengths (high-

power accelerators and high brightness/advanced electron 

accelerators)

LANSCE-centric

1. Maintenance and operations

– Nominally four months of maintenance 
a year and eight months of start-up and 
“production” beam delivery

2. NNSA Capability-Based Improvements 
for LANSCE

3. Modernization and upgrade projects

‒ LAMP (LANSCE front end and PSR)

‒ 805-MHz HPRF replacement (including 
possibly solid state)

‒ multi-GeV pRad upgrade

‒ future light source

Other NNSA and Global Security

1. Space

– Science and national security missions for 
both electron and proton accelerators

– Synergistic with our solid-state HPRF 
research and autonomous operation

2. Medium dose 1-10R for above ground 
radiograph

– Febetron replacements

3. Compact accelerators for national security

– 1 to 200 MeV

– Synergistic with compact HPRF



April 26, 2024          4

At LANL, directed energy means:

EMP/HPM damage to 
electronics – focus on lower 
power, tunable rep-rated 
systems

AFRL HPM conceptualization

Charged particle beams

Neutral particle beam (1985-1992 
for SDIO), proton beams for PIXE 
(space) and electron beams for 
radiation-belt remediation (space)

High power photon beams

MW-class free-electron lasers 
(1985-1992 for SDIO, 2002-2012 for 
ONR for shipboard defense) - still 
the future of high-power lasers 
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High laser powers are needed for DE applications

From O’Rourke, “Navy Shipboard Lasers 
for Surface, Air, and Missile Defense: 
Background and Issues for Congress”, 
Congressional Research Service, July 
31, 2014

Or, through ablation, can couple 
10-100 N/MW into a target to 
deflect it
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R&D portfolio is strategically planned to prepare for 

future needs and to keep AOT world-competitive

• About 13% of AOT funding is through LDRD
• Broad portfolio supports LANSCE and other 

national security needs

• About 2% is from DOE/Office of Science on 

foundational accelerator R&D

• Additionally, we have another 3% from other 

government sponsors to develop 

technologies for compact accelerators, 

including space accelerators 

LDRD DR plus multiple 
DOE/SC projects on AI/ML

LDRD DR plus DOE/SC project plus 
multiple  LDRD ERs support high-
brightness electron beams in high-
gradient accelerators

AOT accelerator launched last November by NASA

Other R&D supporting space 
accelerators include developing 

highly efficient accelerator structures 
and novel electron gun architectures
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Accelerator Pipeline Program (APP) 

• To ensure we have a pipeline of qualified early career scientists and engineers, 

we have a pipeline program at Los Alamos dedicated to accelerator and DE 

technologies

• With our pipeline program, we fund undergraduates and first- and second-year 

grad students (with the intention of directly funding MS and PhD thesis projects 

programmatically) at:

− UNM

− Texas Tech University

− UCSD

− UCLA


	Slide 1: Los Alamos National Laboratory and Directed Energy
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7

