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Ultrafast Lasers and High-field Physics
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With the development of ultrashort pulse lasers and broad-band laser amplifiers, now physicists can
generate extremely intense optical pulses in the laboratory. The peak electric field in the pulses is
as large as 10" V/m, with the corresponding optical pressure as large as 10° atm and the
corresponding intensity reaching 1020 times of sunlight on the earth surface. Such strong optical
pulses have pushed the frontier of experimental physics. For instance, one can accelerate electrons
to near the speed of light in the micrometer length scale, or accelerate protons locally to collide with
nuclei for fusion, or generate transient high-temperature plasma to make soft X-ray lasers, or even
simulate the physics near a black-hole by putting electrons in an accelerated frame with
acceleration 1022 times larger than the gravity on the earth surface. Such experiments require
precision control of the laser waveform as well as ingenious measurement techniques to meet the
challenge of exploration. With its high impact in fundamental physics and great promises in

application, | think this is an exciting field for the new generation of young physicists.





