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Abstract: 
There is an intriguing duality between the equations of Fresnel diffraction and nan-owband dispersion. In 
addition, a quadratic time phase modulation applied to an optical wavefonn produces the dual of a lens; 
therefore it can be thought of as a "time lens" . By combining appropriate dispersion before and after the 
time lens we can create the temporal analog of an imaging system which allows for magnification, 
demagnification and local time reversal of optical waveforms whi le preserving their envelope profiles. Time 
lenses can be realized by electro-optic modulation as well as optical parametric processes of both second and 
higher order. The requisite dispersion is realized by the natw-a1 dispersion available in optical fibers or with 
delay lines based on prisms or gratings. In this lecture I will develop the dualities between the diffraction 
and dispersion problems, present the defining characte1istics of time lenses and develop the equations of 
temporal imaging, magnification, resolution, etc. Interesting applications include stretching time wavefom1s 
from the femtosecond to picosecond scale, pulse compression, signal processing and even temporal cloaking. 
The historical timeline for temporal imaging appears to have its roots in chirp radar, although all of the 
mathematics were available long before the advent of radar. 
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