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The generation of circularly polarized ultra-short pulses is a very interesting topic that has

gained attention in the last few years due to the broad applicability of these pulses. It has been

shown that such circular pulses can be obtained from High Harmonic Generation (HHG) in gas

media and it has been proven with Particle-In-Cell (PIC) simulations that their generation is

also possible for HHG in laser-plasma interaction with overdense targets by using elliptically

polarized laser pulses at an oblique incidence angle [1, 2].

  

Figure 1: Ratio (left column) and dephase

(right column) for the filtered pulses. Level lines

indicate ratios of 0.9 (white) and 0.95 (black)

and dephases of 80o (white) and 100o (black).

The generation of these pulses using overdense

plasmas relies on tuning the polarization state of

the pulse that interacts with the plasma and its an-

gle of incidence, such that the electron dynamics

at the plasma surface give rise to a harmonic spec-

trum that produces fields in both polarization axes

with an equal amplitude and a dephase of π/2.

We present the outcome of a parametric study

in which we have addressed the generation of cir-

cularly polarized harmonics. Using the Relativis-

tic Electronic Spring model (RES) [3] and PIC

simulations with the PICADOR code [4], we are

able to study the generation of these pulses for

all possible polarization states and angles of in-

cidence of the incident laser pulse, proving that

circularly polarized ultra-short pulses can be gen-

erated in a variety of configurations, as shown in the examples of figure 1.
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