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Abstract: The precise characterization of ultrashort laser pulses is a challenging task and a hot
topic of research, since this kind of lasers are nowadays implemented in different applications. In
We study and discuss the spatial distributed second harmonic generation obtained in a disordered
nonlinear crystal, having a random size and distribution of nonlinear domains with homogeneous
refractive index. The particular distribution of the nonlinear domains generate a transverse
second harmonic signal emitted in all directions of the plane perpendicular to the propagation
direction, with a similar efficiency over a very broad wavelength range, without the need of the
phase matching condition. On the other hand, the crystal itself serves as a highly dispersive and
ultra-broadband nonlinear medium, acting on the pulse propagating trough it.

We implement these particular nonlinear properties of such crystal to different configurations of
a novel single shot auto- or cross-correlation technique, capable of measuring the most important
parameters of an ultrashort laser pulse: pulse duration, chirp parameter, wave front tilt and, in a
particular configuration, also the spectral phase. This method does not require phase matching
condition nor sensitive alignment of thin nonlinear crystals and the same set-up can be used for
the measurements of pulses with duration between 30 fs and 1 ps and wavelength in the range
of 800 and 2000 nm.

We show that the same effect can be implemented to an indirect, non-destructive optical method
for domain statistic characterization in random nonlinear crystals. We apply this technique to the
characterization of different random media, with drastically different statistical distributions of
ferroelectric domains.

Figure 1: Schematic representation of the transverse auto-correlation trace in a media with spatially
randomize quadratic nonlinearity
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