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Figure credit: Steven Burrows and KM group, JILA
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Our approacnh: highly nonlinear optics
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Attosecond pulses and high harmonic generation (HHG)
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Driving IR fs pulse
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Yield (arb. units)
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Yield (arb. units)
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Driving IR fs pulse
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More than a decade of angular momentum transfer in HHG

EUV/x-ray attosecond pulses

| HA | |
\Jv-—«w \JV—J} Lr—«ﬂj. \jv—«ﬂJ jv
stet
Circularly polarized high harmonics High harmonic vortices
First experiments: First experiment:

Fleischer, et al. Nat. Photon. 8, 543-549 (2014).

. _ M. Zirch, C. Kern, P. Hansinger, A. Dreischuh, Ch. Spielmann,
O. Kfir, et al. Nat. Photonics 9, 99-105 (2015).

Nature Phys. 8, 743 (2012).
Previous theory works:

H. Eichmann, et al. Phys. Rev. A, 51, R3414 (1995). Understanding picture:
S. Long, et al. Phys. Rev. A 52 2262 (1995). C. Hernadndez-Garcia, A. Picén, J. San Roman, L. Plaja, PRL 111, 083602 (2013).
D. Milosevic, et al. Phys. Rev. A 61 063403 (2000).
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More than a decade of angular momentum transfer in HHG

IR fs laser pulse

EUV/x-ray attosecond pulses
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Circularly polarized high harmonics

First experiments:
Fleischer, et al. Nat. Photon. 8, 543-549 (2014).
O. Kfir, et al. Nat. Photonics 9, 99-105 (2015).

h, Ch. Spielmann,

y field (a.u.)

Previous theory works:

H. Eichmann, et al. Phys. Rev. A, 51, R3414 (1995).
S. Long, et al. Phys. Rev. A 52 2262 (1995).

D. Milosevic, et al. Phys. Rev. A 61 063403 (2000). Nature Photo‘nics 12, 349-354 (2018)
Optica 8, 484 (2021).

n, L. Plaja, PRL 111, 083602 (2013).
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Orbital Angular Momentum transter in HHG
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Experimental characterization of EUV harmonic vortices
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Attosecond light spring
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Orbital Angular Momentum transfter in HHG
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IR multi-OAM mode driver &%
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Time-dependent orbital angular momentum - self-torque
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Time-dependent OAM Self torque and azimuthal frequency chirp
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OAM EUV Harmonics Vector EUV harmonic beams
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STOV focusing dynamics
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Numerical simulation results
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Experimental generation of EUV harmonic STOVs
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Theory-experiment comparison

Numerical Simulations Experiment
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Attosecond
STOV?

High-harmonic
STOVs

focused STOV at gas jet STOV at focusing lens
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Attosecond STOVs
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Topological charge scaling vs OAM conservation
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|solated ultrafast and ultraintense
magnetic fields
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Generation of intense, ultrafast magnetic fields

Driving fs laser
vector beam
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Nonlinear B-field driven magnetization dynamics

Circularly polarized B field
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[solated circularly-polarized B fields
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We can generate many kinds of
structured light beams at the
attosecond timescale

EXCItiNg future prospects in
HHG Iinteracting with solids &
ogeneration of Isolated B-fields

Figure credit: Steven Burrows and KM group, JILA
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