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Evanescent waves like the ones present at the interface between a laser and an overdense plasma

are a key mechanism in many applications, for example in microscopy, where systems like the

superlens [1] can be used to overcome the diffraction limit. These waves provide extremely

localized fields that are able to induce rapid deceleration in charged particles. Through theory

and simulations, we showed that in this scenario, the emitted radiation pulse can be as short as

the skin depth of the plasma divided by the Lorentz factor of the radiating particles, squared,

and the pulse-length does not depend on the laser intensity. This result opens an unprecedented

pathway to produce ultra-short, high-frequency radiation. Using typical solid density plasma

could then lead to broad-band x-ray emission with low-intensity lasers (a0 � 1).

In this work, we explore the fundamental physics behind this phenomenon, as well as dif-

ferent setups to generate evanescent fields, using the recently developed radiation diagnostic

for OSIRIS (RaDiO), that captures the spatiotemporal properties of the radiation emitted by

charged particles with built-in spatial and temporal coherence.

Figure 1: Instantaneous spatial profile of

radiation emitted by action of evanescent

waves at a spherical detector.

Here, we also show that the localized nature of

the evanescent fields also facilitates the control of

the radiation point of emission for each charge for

example by shaping the particle beam, allowing for

an accurate control of the spatiotemporal profile of

the emitted radiation, and opening the door for the

exploration of coherent radiative phenomena such

as generalized superradiance [2] to increase the ra-

diation intensity. Figure 1 shows an example of such

a scenario, where the instantaneous spatial profile

of radiation cointains a point of accumulation of ra-

diation resulting from an optical shock due to the

spiral shape of the particle beam.
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