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Space-time coupling in femtosecond and attosecond science 
 

EVENT DETAILS: Space-time reconstruction of the femtosecond and attosecond pulses is 
critical to both science and technology. Hitherto most research work in the field implicitly or 
explicitly assumed that the ultrafast pulse waveforms are space invariant. 

I will present SWORD (Spectral Wavefront Optical Reconstruction by Diffraction)- a powerful 
technique for complete space-time reconstruction of the attosecond pulses. Using SWORD, we 
have discovered that attosecond pulse duration significantly varies across the beam. Measurement 
of spectrally resolved wavefronts along with temporal characterization at one single point in the 
beam enables complete space-time reconstruction of attosecond pulses. 

I will also present a new approach for space-time calculation of the carrier-envelope phase (CEP) 
within a focal volume. Using this approach, we find a significant variation of CEP in the focal 
volume of refracting focusing elements and accurately calculate its value. I will discuss the 
implications of these enabling capabilities to ultrafast science and technology. 
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