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Title: Investigation of Multi-frequency Raman Generated Spectra 
Abstract: Since the advent of lasers, many different nonlinear optical techniques have led to 
shorter, higher-intensity pulses. At Waterloo, we are studying Multi-frequency Raman generation 
(MRG), which efficiently generates a large number of Raman orders spanning the spectral region 
from the infrared to the ultraviolet. The bandwidth of the Raman orders is sufficient to generate 
single-femtosecond duration pulses.  While the pulse duration is longer than what is possible with 
high order harmonic generation, the conversion efficiency is much higher. While most research in 
this field is concerned with making as many Raman orders as possible, we noticed that the spectra 
of the individual Raman orders changed dramatically when changing either the dispersion in the 
nonlinear medium or the laser pump intensity.  In this talk, I will discuss the possible physical 
process causing these changes in the spectra as well as how the changes affect the generation of 
ultrashort intense pulses. 

Bio: Donna Strickland is a professor in the Department of Physics and Astronomy at the University of Waterloo 
and is one of the recipients of the Nobel Prize in Physics 2018 for developing chirped pulse amplification with 
Gérard Mourou, her PhD supervisor at the time. They published this Nobel-winning research in 1985 when 
Strickland was a PhD student at the University of Rochester in New York state. Together they paved the way 
toward the most intense laser pulses ever created. The research has several applications today in industry and 
medicine — including the cutting of a patient’s cornea in laser eye surgery, and the machining of small glass parts 
for use in cell phones. Strickland was a research associate at the National Research Council Canada, a physicist 
at Lawrence Livermore National Laboratory and a member of technical staff at Princeton University. In 1997, she 
joined the University of Waterloo, where her ultrafast laser group develops high-intensity laser systems for 
nonlinear optics investigations.  Strickland was named a Companion of the Order of Canada. She is a recipient of 
a Sloan Research Fellowship, a Premier’s Research Excellence Award and a Cottrell Scholar Award.  She received 
the Rochester Distinguished Scholar Award and the Eastman Medal from the University of Rochester. Strickland 
served as the president of the Optical Society (OSA) in 2013 and is a fellow of OSA, the Royal Society of Canada, 
and SPIE (International Society for Optics and Photonics). She is an honorary fellow of the Canadian Academy of 
Engineering as well as the Institute of Physics. She received the Golden Plate Award from the Academy of 
Achievement and holds numerous honorary doctorates. Strickland earned a PhD in optics from the University of 
Rochester and a B.Eng. from McMaster University.  
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