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LAGUERRE-GAUSSIAN BEAMS: OPTICAL VORTICES
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Summary - EUV beams and attosecond pulses with tailored SAM-OAM are generated by driving HHG with a “bicircular” vortex laser field com-
posed of left-circularly polarized (LCP) 790 nm and right cirucularly polarized (RCP) 395 nm vortex beams. Conservation of SAM during the HHG process re-
stricts the amount of OAM in each harmonic, yielding exquisite control over the divergence, OAM charge, and polarization of the EUV vortex beams.

HiGH-HARMONIC GENERATION IN THE PRESENCE OF SAM-OAM SpPATIALLY IsOLATED, ATTOSECOND VORTICES WITH OPPOSITE HELICITIES

ABSTRACT
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- The angular momentum of light, present in spin and B
orbital tflavors (SAM and OAM, respectively), can be har-
nessed to control light-matter interactions, enabling new
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Optical Vortex

Summary - Light beams possessing self-torque —a temporal variation of their OAM— are produced and described for the first time. By driving
HHG with a pair of time-delayed infrared vortex beams with different OAM, EUV beams are emitted with an ultrafast variation of their OAM along the EUV

pulse. This rapid OAM variation leads to unique physics in these beams, such as an azimuthal frequency chirp and time-ordered OAM states.
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ConcLusioNs AND OuTLOOK

We have shown that HHG provides the ideal arena for the synthesis of EUV beams —and attosecond 1. Am. M. Yao, M. J. Padgett, Orbital angular momentum: origins, behavior and applications. Adv. Opt. Photonics, 3 (2), 2011.
pulses— with unique SAM-OAM structure. These beams, and the optical recipes that lead to their genera- 2. G. Vicidomini, P. Bianchini, A. Diaspro. STED super-resolved microscopy. Nat. Methods, 15 (3), 2018.
tion, can serve as ideal probes of ultrafast chiral dynamics in condensed-matter systems. The short wave- 3. K. M. Dorney, et al. Controlling the polarization and vortex charnge of attosecond high-harmonic beams via simultaneous spin-orbit momentum conservation. Nat. Photonics, 13 (2), 2019.
length nature of these beams makes them ideally suited for high-resolution imaging of topological de-
fects at nm length scales. At higher photon energies, SAM-OAM EUV beams could allow for spin-orbit
effects to be disentangled at emental absorption edges.
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