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Numerical model.— According to our previous theoret-
ical work [1], the lattice filament does not exhibit strong
space-time coupling effects [2], allowing us to omit dis-
persion and investigate here the spatial properties of the
lattice filament. The numerical model that is used in the
simulations resolves a nonlinear Schrodinger type equa-
tion:
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which describes the evolution of the slowly varying enve-
lope &(z,y, z,t) of the electric field E = R[€ exp(ikoz —
iwot)] of a laser pulse that propagates in the z direction
in a transparent Kerr medium. ko = k(wg) = nowp/c
and wq are the central wavenumber and frequency of the
carrier wave, respectively, ng = 1.5108 is the linear re-
fractive index of the medium (BK7 glass) and c is the
speed of light in vacuum.

The model takes into account diffraction and various
nonlinear effects N (£2, p):
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The first term of equation (2) accounts for the Kerr
nonlinearity, with coefficient ny = 2 x 1076 cm?/W
leading to a critical power for self-focusing P, = 3.37
MW. The second term accounts for plasma absorption
and plasma defocusing, ¢ = 5.23 x 10722 cm~2 is the
cross section for inverse Brehmsstrahlung, and 7. =
5.5 fs is the electron collision time in BK7. Finally
the last term in (2) accounts for multiphoton absorp-
tion, where 8x = Khwopook, and ox = 2.4 x 10727
em!® /W8 /s are the multi-photon ionization coefficients

for K = < Ui 1> = 3 photons in BK7 (U; = 4 €V is
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the bandgap of BKT).

Equation (1) is coupled with an evolution equation for
the electron density, which describes plasma generation
as a result of the laser pulse interaction with the medium:
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This equation takes into account multiphoton ionization
with rate Wiypr = ox I, as well as avalanche ionization
where pg = 2.1 x 10?® m~3 is the number density of
neutral atoms.

The refractive index variation is modeled as a lattice
of waveguide slabs using the following refractive index
distribution:
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where Ang = —4 x 1074 is the refractive index modula-
tion, m is the number of waveguides (m = 7), A = 25
pum is the lattice period. w; = 5 pm and w, = 25 um
correspond to the waveguide cross section.
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[2] More precisely, a comparison between lattice filament
propagation in cylindrically symmetric lattice with dis-
persion and in (x, y) lattice without dispersion has been
numerically performed.



