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Bursts of extreme ultraviolet (XUV) radiation are generated by the nanoscale oscillations

of surface electrons in plasmas illuminated by intense, linearly-polarised laser light. We show

that this re-emission is especially efficient when the plasma electron density is between 1 and

10 times the relativistic critical density and the laser incidence angle is around 60◦. The re-

sulting XUV flash, averaged over the reflected pulse duration, has brilliance in excess of 1023

photons/s/mm2/mrad2 (0.1% bandwidth) in the 10–100 eV range, far above that of a third-

generation synchrotron light source [1].

The physical origin of this radiation is near-micron scale oscillation of the plasma surface,

which temporarily stores a large fraction of the laser energy in a longitudinal electric field; this

compresses the re-emission into an attosecond burst that has larger amplitude than the incident

light. The relativistic electron spring (RES) model successfully describes this phenomenon by

assuming that emission from the separated ions and electrons compensates the incident radiation

within the plasma bulk, while allowing energy accumulation in the separation region [2].

We present the results of a parameter scan in intensity, plasma density and angle of incidence

that demonstrate the inherent advantages of the RES mechanism, showing that the laser-target

configuration that maximises XUV generation is plasma with ratio of the electron number den-

sity to the relativistic critical density S' 4, illuminated by laser light at an angle of θ = 60◦.
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