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Laser-driven plasma density gratings in underdense plasma may act as photonic crystals for 

high power lasers. The gratings are created by the beating of two or more laser beams that 

trap electrons and initiate ballistic ion motion. This leads to strong periodic plasma density 

modulations with a lifetime on the order of picoseconds. The grating structure is interpreted 

as a transient plasma photonic crystal with time-dependent properties, e.g. the photonic band 

gap width. Such structures have potential applications as optical devices for high-power 

lasers, e.g. as filters, dispersive elements, polarizers or filters [1,2,3]. The damage fluence of 

plasma based devices promises to be many orders of magnitude larger compared to solid state 

devices. 

 

Here, we further discuss the possibility of manipulating light propagation via transient plasma 

photonic crystals. First, for propagating laser pulses in one-dimensional transient plasma 

photonic crystals, the properties of the band gaps are calculated in detail. They depend, e.g., 

on the polarization of the electromagnetic waves, and are also directly related to the strength 

of the density modulation. The time-dependent properties of the band gaps provide a potential 

experimental access for probing of the grating formation process [4]. Furthermore, 

generalization to two- and three-dimensional structures is discussed. First results, leading to 

new potential applications for the manipulation of high-power laser pulses are presented 
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