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LANLôs program focuses on plasma theory/diagnostics, fusion materials, 

and tritium processing tapping into the vast labôs resources 
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ÅContinue a strong program contributing to advancing 

fusion plasma theory to solve problems for future 

tokamak power plants, as well as novel diagnostics to 

validate our understanding

ÅDevelop a strong program to support the advancement of 

fusion materials needed to realize a fusion prototypical 

power plant in the 2040 time frame

ÅBuild capability to support the communitiesô need to 

utilize tritium for both proof-of-principle, scientific 

facilities, and future power plants.

ÅDevelop public-private partnerships to advance 

commercial fusion using the labôs capabilities

We want to continue LANLôs long fusion research legacy



LANL is poised with its capabilities to support the key recommendation 

from the 2020 FESAC report
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FESAC report :

ÅPivot the research and development focus toward fusion materials and 

technology

ÅImmediately establish the mission need for an FPNS facility to support 

development of new materials suitable for use in the fusion nuclear 

environment, and pursue design and construction as soon as possible

ÅSignificantly expand blanket and tritium research and development

ÅClose fusion pilot plant design gaps by utilizing research operation of 

DIII-D and NSTX-U, and collaborating with other world-leading facilities

ÅExpand existing and establish new public-private partnership 

programs to leverage capabilities, reduce cost, and accelerate the 

commercialization of fusion power and plasma technologies

Ådevelopment of innovative ideas that could lead to more commercially 

attractive fusion systems and address critical gaps with entirely new 

concepts



LANL continues to contribute novel diagnostics for fusion experiments
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ÅProvide key diagnostic measurements to the FuZEstabilized 
z-pinch experiment at Zap Energy.

ïElectromagnetic and Particle Diagnostics for Transformative 

Fusion Energy Concepts
ÅProviding neutron yield immediately after each pulse, at levels of 1x10^5 

or higher neutrons per shot.

ÅIdentify impurity content via visible spectroscopy.

ÅHigh-speed multi-frame x-ray movies of the plasma to study instabilities 

and plasma motion.

ïPortable Soft X-Ray Diagnostics for Transformative Fusion-Energy 

Concepts
ÅX-ray emission from the tail of the electron distribution can be used to 

estimate the time history of the central electron temperature.

ÅHigh-speed visible and multi-frame x-ray movies of the plasma to study 

instabilities and plasma motion.

ÅExtreme ultraviolet emission spectroscopy identify plasma impurities, 

from key spectral lines. 



For more information:

Webpage:

Portable Soft X-Ray Diagnostics for Transformative Fusion-Energy 

Concepts

Early Research Highlights:

ÅPlasma motion complicated our first attempt 

with four filtered PMTôs mounted on opposing 

sides of the FuZe machine.

ÅSwitch to compact 7-detector ñXUV7òsilicon 

detectors, all mounted on the same port. We 

now have good signals from all seven foils, 

with excellent S/N ratios.

ÅHigh speed visible imaging shows 

development of the plasma at the time of 

peak x-ray and neutron emission.

Next Steps:

Contact:  Dr. Glen Wurden, 
wurden@lanl.gov

Also, there will be a poster at 
the upcoming APS-DPP 
meeting, Nov. 2022

The EUV spectrometer is being checked out at 
Reno, and modified for Gv[fǃtchallenging 
vacuum environment, and will be fielded in 2022.
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For more information:

Webpage:

Electromagnetic and Particle Diagnostics for Transformative Fusion 

Energy Concepts

Research Highlights

ÅFirst data was obtained in Dec 2021, at the U of 

Washington via Zoom from Los Alamos. Then 

FuZe and the diagnostics were moved to Zap 

Energyôs new lab in Everett, Washingon.

ÅNow data runs are being made both in person, 

and via Zoom (linking New Mexico, Nevada, and 

Washington). 

Next Steps:
ïLANLôs Arsenic neutron activation system is 

operational at FuZe, and being used on each 

pulse.

ïLANLôs visible spectroscopy is also 

operational at FuZe, and taking data.

ïThe solid state multi-frame x-ray imager from 

Germany has been delayed into 2022 (largely 

due to Covid impacts).

Contact:  Dr. Glen Wurden, 
wurden@lanl.gov

Also, there will be a poster at 
the upcoming APS-DPP 
meeting, Nov. 2022
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We continue to evaluate the use of LANSCE to drive a Fusion Prototypic 

Neutron Source (FPNS)
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ÅOur efforts this year focus on addressing 

concerns raised for a beam driven source using 

LANCE:
ïReliability and run time for FPNS

ïBeam time/ space sharing with other programs

ïEffects of spallation tail for surrogacy

Current activities at LANL:
ïWe will hold a workshop to discuss surrogacy of a 

spallation source for fusion neutrons

ïWe are evaluating the thermal loading of the target

ïWe are examining designs that will support both FPNS and 

isotope production missions

End station concept

Team: E. Pitcher, Phil Ferguson (ORNL) 

The project benefits from NNSAôs investment in a new accelerator front end for LANL






















