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ARPA-E’s mission
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Ensure America’s

• National security

• Economic security 

• Energy security

• Technological lead

Catalyze and support the development of 
transformational, high-impact energy technologies 
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Focused programs
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Creating new learning curves
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‣ Recent analyses suggest a potential sweet spot between MCF and ICF

‣ Recent promising work lends support to some of the many possible paths

‣ Advances in codes, computation, diagnostics, pulsed power in past decade(s)

‣ Research tool development appears compatible with our funding/time constraints
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Minimum fusion facility cost vs. n and T
Lindemuth and Siemon, Am. J. Phys. 2009

Why intermediate density fusion?

Temperature and yield from MagLIF shots
Gomez et al, PRL 2014

October 2013 ARPA-E workshop: http://arpa-e.energy.gov/?q=arpa-e-
events/drivers-economical-fusion-technologies-workshop



ALPHA FOA released August 2014

‣ Driver/target tools to enable rapid 
experimentation/learning and low 
cost development

– high shot rate

– low cost per shot

‣ Long-term envisioned goals: 

– 1018-1023/cc at Lawson

– ηd Gd > 5, rep rate ≥1 Hz

– driver < $0.05/MJ (delivered)

– target < 0.05¢/MJ (fuel)

‣ ~$30M, 3 years, ~12-15 awards
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Metrics for prototype tools
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*A successful shot is one that meets all the 
required plasma parameters (within diagnostic 
error) to demonstrate and validate physics of 
tools for scale up and integration beyond the 
ARPA-E program.

Parameter Requirement

ηd (driver efficiency, wall-
plug to useful energy)

>20%

successful shots* >100 shots

total shots in program >500 shots

power or intensity defined by applicant

precision, jitter, symmetry defined by applicant

Category 1: Drivers

Minimum 
intensity for
cylindrical 
(Fig 2b)

Category 2: Targets
Parameter Requirement

successful shots >50 shots

total shots in program
(include development, 

testing, and demo)
>500 shots

plasma lifetime max (τLawson, τdriver) < min 
(τthermal losses, τlifetime)

plasma parameters n, T, τ, r, B defined by 
applicant and measured 

within ±20% for each shot

modeling codes defined by applicant



ALPHA calendar
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10/2013

8/20144/2015

7/2015

2015-2018

concepts: 10/2014
full: 1/2015
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www.arpa-e.energy.gov


