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Control of the carrier-envelope phase (CEP) of light pulses is one of the most advanced 
frontiers of ultrafast optics. The generation of optical waveforms with reproducible electric 
field profile is important in the case of few-optical-cycle pulses for which a CEP variation 
produces a strong change in the waveform. CEP-dependent phenomena are observable in 
high-intensity interactions, such as above-threshold ionization [1] and high-order harmonic 
generation (HHG) [2,3], moreover CEP stabilization is a fundamenta l prerequisite for the 
production of isolated attosecond pulses through H H G [4], 

In this work we propose a novel scheme for the generation of high energy ultrabroadband 
near-IR pulses with passive CEP stabilization [5,6], starting from an amplif ied Ti:sapphire 
laser system. A phase stable seed is generated by difference f requency generation (DFG) 
be tween the f r equency c o m p o n e n t s of a ho l low-f iber -broadened supercon t inuum. This 
configuration intrinsically provides a high CEP stability due to the absence of mechanical 
delays between the f requency components undergoing the DFG process. The seed is then 
boosted in energy through a multistage near-IR optical parametric amplifier (OPA), exploiting 
the broad gain bandwidths available around degeneracy. We generated ~300-,mJ phase-stable 
pulses at 1.6 ptm and, after compensat ion of the negative dispersion by propagation through 
bulk media , we have obta ined nearly t ransform-l imi ted sub-25 fs pulse durat ion, which 
corresponds to less than 4 optical cycles at the considered carrier frequency. To verify that 
CEP-stabilization is preserved after the OPA stages and that amplif ied parametric superf luo-
rescence is negligible, we used an f- to-2f interferometer. The appearance of a stable, high-
contrast fr inge pattern upon averaging is a clear proof of the shot-to-shot stability of the CEP 
due to the self-phase-stabilization mechanism. 

Once compressed, these pulses could be ideal.drivers for H H G experiments; indeed taking 
into account that the ponderomot ive energy of the recolliding electron scales as the square of 
the laser carrier wavelength, the use of near-IR pulses will enable the generation of higher 
order harmonics. Even more interesting is the possibility of using this system as a front-end 
for high energy OPA pumped by a 100-mJ, 10 Hz Ti:sapphire laser system, enabl ing niulti-
mJ-level self-phase-stabilized pulses. 
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