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Donna Strickland received her B. Eng. from McMaster University and her PhD from the University 
of Rochester. Along with her PhD supervisor, Dr. Gerard Mourou, Donna Strickland co-invented 
Chirped Pulse Amplification.  Dr. Strickland was a research associate at the National Research 
Council of Canada, a physicist at Lawrence Livermore National Laboratory and a member of technical 
staff at Princeton University. Dr. Strickland joined the physics department of the University of Waterloo 
in 1997.  At Waterloo, Dr. Strickland's ultrafast laser group develops high-intensity laser systems for 
nonlinear optics investigations. She is a recipient of a Sloan Research Fellowship, a Premier’s 
Research Excellence Award, a Cottrell Scholars Award and is a Fellow of the Optical Society of 
America.  She served as the 2013 OSA president. 

Throughout history, optical pulses have been used to measure dynamic 
processes.  Muybridge used multiple cameras to perform stop motion photography to 
measure the motion of a horse.  Edgerton used electronic flash photography to 
capture the motion of a flying bullet. Since the advent of lasers, new mode-locking 
techniques have led to shorter pulses that could capture faster dynamical processes. 
Mode-locked lasers have now reached pulse durations of just 5fs.  However, even this 
short pulse duration cannot follow the fastest molecular dynamics.  To reach even 
shorter pulses, you need to generate broader spectral bandwidths than can be 
achieved from a laser. At Waterloo, we are studying the nonlinear optical technique 
of Multi-frequency Raman generation (MRG), which efficiently generates a picket 
fence of frequencies spanning the spectral region from the infrared to the ultraviolet. 
If all of these Raman orders can be added in phase, the bandwidth is sufficient to 
generate ~1 fs pulses, which would allow scientists to freeze frame the motion of any 
molecule.  

While trying to generate as broad a spectrum as possible, we have observed 
peaks in the MRG spectrum, which can't be explained by MRG theory. We have been 
investigating the possible causes and so I will also talk about what we think is 
generating these extra peaks in our spectra. 
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