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The transport of large currents of fast, relativistic electrons in dense matter underpins 

numerous applications of high power lasers, including sheath-accelerated ions, the 

generation of intense X-rays sources and the fast ignition approach to inertial confinement 

fusion. An ability to tailor the transport pattern could have radical implications for these 

applications. We have recently demonstrated that completely new types of fast electron 

transport patterns can be generated by changing the target electrical resistivity evolution at 

temperatures as low as a few eV [1-3]. We have also shown that lattice structure plays an 

important role in defining the electrical resistivity of materials irradiated by intense, 

picosecond laser pulses, and that the resulting resistive magnetic fields and feedback on the 

fast electron beam transport are strongly affected.  

We report on new experimental and numerical investigations into the effects of lattice melt 

on the properties of resistive magnetic fields and fast electron transport in solids which are 

isochorically pre-heated using laser-accelerated protons [4,5]. Tailoring the heating profile 

enables the resistive magnetic fields which strongly influence the current propagation to be 

manipulated. The divergence, spatial-intensity profile and symmetry of the fast electron 

beam can be actively manipulated by tailoring temperature and resistivity gradients within 

the target. 
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