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Abstract:
We study the acceleration of heavy ions generated by 
the interaction of high-power ultrashort laser pulses with 
structured silicon targets. We compare the yield of heavy 

air-bridged silicon oxide membranes with the yield 
from structured silicon metasurfaces resting on similar 
membranes. Experiments carried out at the ALEPH 

reveal that this enhancement is due to the generation of 

generation.

Summary of Research:

Ultrashort, high intensity pulsed lasers have enabled 
the creation of tabletop ion accelerators which rely on 
a driving electron component and the resulting electric 

where a laser beam incident on a solid thin foil target 
creates an electron sheath on the rear of the target which 

pulse generates hot electrons which form a charge 

and it accelerates the ions in a direction normal to the 
surface.

2

acceleration to relativistic energies which are far greater 

2 membrane serves a key purpose where it prevents 

accelerated electrons at a high temperature. We prepared 

control targets. We also prepared gratings oriented in 

acceleration scheme.

2 
on the handle layer to be used as a hard mask for the 
handle layer etch. We carry out e-beam lithography on 
PMMA spun on the device layer and evaporate Al2O3 on 
the PMMA after development. The PMMA is then lifted 

2O3 acts as a hard 
mask for the anisotropic etching of the device silicon 

recipe. We remove any remaining Al2O3 in Al etch and 

2 on the handle layer 
is then patterned via backside aligned photolithography 

process.
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We perform our experiments at the ALEPH laser 

diameter focal spot on our targets leading to intensities 
2. The energies of the ions generated 

are measured using a Thompson Parabola spectrometer 

2

charged ion species. Using the geometry and electric 

species to the traces obtained on the image plate and 

compare the yields and energies for these various ion 

the highest yields and energies while the foils and the 

lowest yields.

Conclusions and Future Steps:
We have demonstrated a scheme to enhance the 
acceleration of protons and massive ions from 

2

lends our scheme to easier translation to industrial 
settings as well as greater control over target geometry 
compared to standard nano-wire targets. In the future 
we plan on running our experiments with additional 
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