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Recently there has been increasing interest in studying the interaction of Orbital Angular 

Momentum (OAM) mode laser pulses with plasmas [1].  Such modes can carry additional 

angular momentum which can be coupled into the plasma.  When focused at high intensity 

into plasma there can be additional circular currents and accompanying magnetic fields 

generated which may modify the interaction with the plasma.  Previous reports have shown 

some improved collimation of protons using similar hollow modes [2].  Recently it has been 

shown that OAM modes can be generated very easily in high power laser systems using an 

off-axis spiral phase mirror positioned in place of one of the normal mirrors in the laser chain 

[3].  We have embarked on a study of the interaction of such modes with thin foil targets at 

intensities in the range of 1019 - 1020 Wcm-2, to determine whether such modes can lead to 

enhanced guiding of MeV electrons and MeV protons, generated via TNSA at the rear foil 

surface.  Experiments have been carried out with the VEGA 2 laser system at CLPU, Spain, 

using 130 TW pulses focused onto various thickness foil targets.  The electron generation and 

divergence was characterised using the k-alpha emission from a buried copper tracer layer at 

various depths. The x-ray spot size was measured with a Bragg crystal imager and the 

electron energy spectrum using a magnetic spectrometer for escaping electrons and a novel 

multi-channel scintillator-photon-detector Bremsstrahlung Cannon system for bulk electrons.  

The absolute electron flux was measured using a HOPG x-ray crystal spectrometer.  Proton 

spectra were measured using time of flight and Thomson parabola measurements and spectra 

and divergence measured using RCF film stacks.  Measurements were made using TEM00, 

LG+1, LG-1 and LG+2 mode beams.  The results will be presented and discussed. 
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