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• Fast particles collide with moving 
magnetized clouds (Fermi, 1949). 
Particles can gain or lose energy, but 
head-on collisions (gain) are slightly 
more probable

• First-order ‘Diffusive Shock 
Acceleration’ (Blandford & Ostriker 
1978; Bell 1978) is very efficient, 
however in several astrophysical 
contexts, second-order Fermi is more 
relevant (Petrosian, SSR 173:535, 
2012)

• The evolution of CRs as they are 
accelerated in the plasma is governed 
by a diffusion equation (Kaplan, 1955; 
Cowsik & Sarkar, 1984; Blandford & 
Eichler, 1987)
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Several plasma diagnostics characterize 
the properties of turbulence and fields
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➜ 3 MeV and 15 MeV produced 
by DD and D3He fusion 
reactions

➜ 300 μm pinhole used to 
collimate proton beam

➜ As protons pass through the 
turbulent plasma they acquire 
transverse deflections 
(diffusion)

➜ Larmor radius of these 
protons much larger than 
magnetic field correlation 
length:

                   
An analogue for Ultra High 
Energy Cosmic Rays (UHECR)!
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● Interaction length: ℓi~0.5–
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On NIF we expect to reach conditions 
where intermittency is important
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Summary
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