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Many high field intensity experiments that use few cycle laser pulses require a stable
carrier-envelope phase (CEP). Amplification of the oscillator pulses by chirped pulse amplifier (CPA)
is normally used for producing high intensity laser pulses, adds ﬂH%;cuations and shifts to the CEP
even when the CEP of pulses from the oscillator itself is controlled .

Carrier envelope phase can be explamed by considering an example of a beat pattern created by
summing of two frequency components

E =E,cos(ayt +0)+ E, cos(w,t +0)
E =2E {cos[(w, + ,)t/ 2+ 0] cos(w, ~w,)t/ 2}
Where wand , are the two frequency components.

The envelope cos(w, —w)t/2 g independent of the common phase of the two beams, and rapidly
oscillating term cos[(a, +@,)t/2+0]; phase dependent. In materials, the envelope moves with the

group velocity and the carrier moves with the phase velocity, so the phase 0 of the oscillation

changes with respect to the envelope changes.
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Fig. 1. SI setup for the measurement of single shot CEP shift.

In this work we measured the CEP fluctuations of amplified laser pulses using a technique that
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measures the Spectral interference between the white light continuum and its second harmonic. The
spectral interference fringes contain information on the carrier .envelope phase. The spectral

interferometer setup is shown in Figure. 1.

To generate the SH components, spectrally broadened pulses were sent through a lmm BBO
crystal. The fringes were observed only when both components pass through the polarizer. For
single shot measurements the spectra were measured using a spectrometer at 60Hz, this rate being
limited by the spectrometer characteristics. Figures. 2(a) and (b) show the spectral interference
fringes in the wavelength range 520 nm to 550 nm obtained for two successive pulses. The data
shown were obtained using our CEP stabilized oscillator, CEP locking was achieved using a direct
locking method which operates in time domain and locks the shot-to-shot CEP slip to zero. From

this data we calculate the CEP A@ change between the two successive pulses(z' 9 The CEP

fluctuations introduced during the passage through the amplifiers occur at a much longer time scales
and therefore could controlled using feedback signals derived from our Spectral Interferometer setup.
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Fig 2. Spectral interferometric signal (a) and central part (b) of the spectral interferometric
signal measured for two successive shots.
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