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Orbital angular momentum light
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O (r, @) = A(r, )exp(ilp)
@: azimuthal phase

l: integer value, positive or negative
(topological charge)

Orbital angular momentum, +I[x per photon

Allen, Les, et al. Physical review A 45.11 (1992): 8185.
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Methods for generating OAM light based on FEL physics
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Harmonic lasing in helical undulator
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Methods for generating OAM light based on FEL physics
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Methods for generating OAM light based on FEL physics
« Self-seeded FEL with OAM

Chicane
I stage II stage Output FEL

FEL pulse in 1st stage Seed pulse in 2nd stage

Fig. 1 Schematic layout of the self-seeded FEL with OAM.

Jiawei Yan and Gianluca Geloni. Adv. Photon. Nexus 2(3), 036001 (2023)
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Methods for generating OAM light based on FEL physics
« Self-seeded FEL with OAM: Optical elements U(I’, Z) — u(r, Z) EXp(I|(0)
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Methods for generating OAM light based on Chicane e
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Fig. 1 Schematic layout of the self-seeded FEL with OAM.
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Enhanced Self-seeded FEL with OAM: limits and dream OAM-FEL light

SSOAM limits
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Enhanced Self-seeded FEL with OAM

e The scheme of ESSOAM
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Enhanced Self-seeded FEL with OAM

« Enhanced Self-amplified spontaneous emission (ESASE)
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FIG. 1. (Color) A schematic of ESASE x-ray FEL.
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FIG. 5. Energy and peak current modulations produced in interaction with a few-cycle laser pulse. Only a part of the electron bunch
affected by the interaction is shown.

Zholents A A. Physical Review Special Topics-Accelerators and Beams, 2005, 8(4): 040701.
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Enhanced Self-seeded FEL with OAM Chicane
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Enhanced Self-seeded FEL with OAM
>100 GW, ~ 150 as, 6 keV

The scheme of ESSOAM
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Enhanced Self-seeded FEL with OAM : two spike
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Enhanced Self-seeded FEL with OAM : two spike

Twin attosecond OAM pulse
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Summary

v Enhanced Self-seeded FEL with OAM is proposed to generate X-ray OAM pulse with
high OAM purity, high peak power and attosecond pulse duration;
v' The X-ray OAM pulse with two spikes can be generated in the ESSOAM scheme;

v' Optimization & experiment consideration for both schemes are further required.

Thanks for your attention!
Questions and comments welcome!
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