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Carrier-envelope offset (CEO) control of ultrafast optical pulses is essential in many 
research areas, such as precision optical atomic clocks [1], attosecond pulse generation [2], 
frequency-comb spectroscopy [3], etc. These areas have much to offer from a fundamental 
perspective.  

This talk will describe our research in CEO-controlled ultrafast sources based on optical 
parametric frequency conversion.  With CEO and repetition-rate stabilized optical 
parametric oscillators (OPOs) we have achieved frequency combs from the UV to the 
mid-IR, across nearly three octaves of bandwidth, with modal line widths of less than 
3 kHz [4]. Related work has also shown that the pulses generated in this way can be 
interferometrically combined with as little as 30-attosecond timing jitter [5], allowing the 
coherent synthesis of ultra-broadband "daughter" pulses from a set of relatively narrowband 
"parent" pulses. These results may provide an enabling technology for performing 
phase-coherent measurements across an unprecedented spectral range, and may also allow 
certain time-domain "attosecond" measurements to be translated to the frequency domain in 
the UV / visible by using only oscillators.  

 
Fig. 1. Coherent pulse synthesis using the 
pump and the signal second harmonic 
pulses with corresponding spectrum 
(right). When the CEO frequency of the 
two sources were not controlled, the 
auto-correlation showed a 6:1 contrast 
ratio, i.e. not a single pulse (upper left). 
But once both were locked to a common 
frequency, the autocorrelation had an 8:1 
ratio, indicating single pulse synthesis 
(lower left) .  
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