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Recently Porras and Dombi showed [1], by performing analytical calculations, that it is possible to freeze or 
to control the variation of the carrier-to-envelope phase (CEP) of propagated few-cycle laser pulses in the 
focal region. These methods consist in changing the variation of the beam's spot size for different spectral 
components at the focusing element and/or placing a dispersive slab (or medium) in the way of the propagating 
pulse. 

We developed a numerical method to calculate the electric field of the laser in these special configurations, 
which allowed us to simulate high-order harmonic generation (HHG) and perform phase-matching (PM) 
calculations for different types of CEP variations of the input pulse. The fundamental pulse at 800 nm 
wavelength has a FWHM of 5 fs and peak intensity not exceeding 0.4 PW/cm2. HHG is assumed to take place 
in neon at low pressure (< 40 Torr) and the interaction medium is placed close to the focal region of the pulse. 
Under these conditions ionization rate remains low during HHG, thus in the PM calculations we do not take 
into account the dispersion due to plasma contribution and neutrals. We assume that the electric field is not 
perturbed during propagation and we perform PM calculations for different harmonic orders in the whole 
interaction region. 

We will present the effect of different CEP variations of the fundamental pulse on the high-harmonic 
spectra and will explore the possibilities to obtain strong coherent HH radiation under favorable PM 
conditions. 
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With the growing interest in filamentation in solid and liquid media, the regime of filamentation with anomalous 
dispersion is receiving more attention [1, 2]. In this work we show that basics aspects of the filament dynamics 
in this regime can be explained in terms of a novel type of light-bullet, which is not of solitary or of conical 
types, but a wave-packet that maximizes the energy dissipation into the medium while remaining localized and 
stationary in propagation. 

We first show that a nonlinear optical medium at a given carrier wave length at which dispersion is anomalous, 
supports "dissipative" light-bullets, i.e., waves localized in space and time and that propagate without change 
as a result of a balance between nonlinear compression and nonlinear absorption. Among them, the particular 
dissipative light-bullet with the highest possible dissipation is unique in a given medium, in the sense that all its 
properties are fixed by the properties of the medium at the carrier wave length. In this light-bullet, self-focusing 
continuously transports energy towards the pulse center by an amount that just compensates for the nonlinear 
losses. Figure 1(a) shows the radial profiles of the dissipative light-bullets that maximizes energy dissipation for 
several orders of multi-photon absorption responsible for the nonlinear losses. 
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