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A laser propagation and ionization model successfully predicts IWAV dynamics The IWAV tracks the FF peak intensity in the far field

- The flying focus (FF) allows for unprecedented dynamic control of a
laser’s focus such that the peak laser intensity can propagate at an

arbitrary velocity over distances much greater than the Rayleigh length* Laser parameters Target parameters Propagation equation in moving frame (£ = ct - 2) Electron density

- An ionization front will track the intensity isosurface at the ionization
threshold of a background gas, resulting in an ionization wave of arbitrary
velocity (IWAV) that propagates at the FF velocity**t
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- IWAV’s were demonstrated in the quasi-far field using a novel spectrally vFI:.phot_o!onlza_tlop : t (ps)
resolved interferometry diagnostic that also makes it possible to ocr: collisional ionization
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characterize the density scale lengths of the ionization front
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- The effect of ionization-induced refraction (IIR) is mitigated for forward- IB: inverse bremsstrahlung
superluminal and backward-FF velocities, which allows for the formation 0 3.0
of long, uniform plasma channels** ‘
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The flying focus decouples the laser’s peak intensity 15

from its group velocit Intensity
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Measured IWAYV velocities agree with analytic predictions
of the FF velocity
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A spectrally resolved schlieren diagnostic was used

to diagnose IWAYV velocities in the far field Shot 8632 2.85 J —56.8 ps
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Two-dimensional data in both regimes show that IR can be mitigated and uniform channels can be produced over many millimeters, with large diameters achieved in the quasi-far field
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