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Credit: M. Tamburini et al. “Radiation-pressure-dominant acceleration: Polarization and
radiation reaction effects and energy increase in three-dimensional simulations”



Radiation pressure acceleration could produce high quality ion beams
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Light sail (LS) regime Predicted scalings from the model

• 𝑙!= target (foil) thickness

• 𝑛!= target density 

• 𝑛"= critical density

• 𝑎!= peak normalized laser vector potential

• 𝜏!= laser duration

with Attractive scalings with laser intensity (𝑎!)

Final foil velocity Peak energy per nucleon Energy conversion eff.

Credit: Hsuan-Gu Chou et al. “Optimization of ion acceleration from high-intensity laser-plasma interactions”.

overdense plasma 

Improved spectral quality (including quasi-monoenergetic ion 

features) has been very challenging to observe experimentally



Particle-in-cell codes provide first-principles description of plasmas
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Particle-in-cell (PIC) simulations were used to study RPA
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Measured acceleration gradients of the order of 10 TV/m! 

A. Matias | January 28, 2026 | PIC24

Ion beam energy spectra from 1D PIC simulations

Peak energy stays well localized around 2 GeV after 
the acceleration ceases (𝒕 ≈ 𝟔𝟐𝟓	𝝎𝟎

$𝟏)

Acceleration gradient ~ 10 TV/m

5 orders of magnitude higher than 
in conventional RF accelerators


