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We report here recent work on an optical-field ionized EUV laser at 32.8 nm, which is seeded by an
external high order harmonic source allowing to improve the spatial properties of the EUV laser while
exploiting the energetic qualities of the plasma amplifier (up to 14 puJ were measured in the ASE regime
for a 20 mm long amplifier).

The gain lifetime of the EUV laser amplifier strongly depends on the depletion rate of the lasing
ion population. Indeed, electron collisions with the lasing ions contribute to build up a population
inversion but also lead to the overionization of this ion, and therefore to an anticipated interruption of
the gain. When increasing the plasma density from 3x10'® cm™2 up to 1.2x10?° cm ™3, the gain duration
monotonically decreases from 7 ps to unprecedented shortness of 450 fs FWHM [1|. The EUV pulse
duration being dictated by the duration of the gain, we recently implemented a single shot diagnostic
allowing to measure the temporal profile of the EUV laser and observed a reduction of the pulse duration
with respect to the electronic density down to 900 fs FWHM at 7.6x10™ cm™3.

Recently, we employed ptychographic coherent diffraction imaging [2| for characterizing the EUV laser
beam in amplitude and phase with high fidelity. By observing the diffraction patterns produced by the
illumination of a sample, one can reconstruct the incident complex-valued wavefront in the sample plane.
Backpropagation of the field up to the source allows determining source properties, therefore revealing an
inner sight of the ionization mechanisms and in particular inhomogeneities in the plasma resulting from
the required strong optical pump field.

More newly, we demonstrated second harmonic generation (SHG) on a table-top XUV source for the
first time by observing SHG at the Ti Mj 3-edge with a high harmonic seeded soft X-ray laser|3].
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