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The electric field waveform of light contains the history of its interactions with matter. However, it oscillates so quickly that that only after the arrival of 
measurement techniques with attosecond time resolution have we been able to record it. Time-domain measurements of subtle changes in the 
waveform, and their use to time the rate of transitions inside of solids have given us a detailed, cycle-by-cycle picture of energy transfer[1]. 
In turn, this rapidly modulated energy exchange can be used to perform petahertz-bandwidth metrology in solids[2]. 
Extending these techniques to imaging and microscopy has some fascinating implications. Completely resolving the electric field at each pixel of an 
image, building on electro-optic sampling in the near infrared[3], allows the direct measurement of electric field dynamics inside photonic devices and 
structures, with a wide range of possible applications in other fields[4]. The underlying nonlinear optics provide promising routes to high-resolution, 
time- or frequency-resolved imaging that circumvents traditional limits imposed on imaging optics. The imaging modality opens a path towards
hyperspectral microscopy with simultaneous sub-wavelength resolution and wide-field imaging capabilities. We apply this to the study of the 
spatiotemporal control over broadband lightwaves offered by metasurface optics, and a time-resolved look at field enhancement in subwavelength
structures.
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