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Asymptotic RABBITT delays

RABBITT – measurement of XUV ionization delays
                   using XUV±IR two-photon ionization
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Experimental method
XUV field spectrum

CO₂/Ar mixture (2:1)

1030-nm
driving IR

2ωIR ≈ 2 × 1.2 eV

Makos et al., Nat. Commun. 16 (2025) 8554
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RABBITT photoelectron spectra

In coincidence with: CO₂  ~ X,A,B⁺ O  ~ C(ν=0)⁺

DC amplitude

2ω amplitude

B sideband area

2ω phase

Makos et al., Nat. Commun. 16 (2025) 8554 Makos et al., arXiv:2604.23441
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RABBITT delays
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RABBITT delays

CO2
+ B 2Σu

+, relative to Ar+(3p)

Makos et al., Nat. Commun. 16 (2025) 8554

► Small effect – and nonuniform at 
low energies.

► Theory-experiment agreement 
improves towards higher energies.

► Inadequate modelling of 
autoionizing resonances?

► Initial-state vibrational motion?

???

M=⟨Ψ f|(rpe+D ion)⋅ϵ IR|Ψ i+Ω⟩
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Actually: entanglement

Spooky action at 
a distance…?

Transition in residual ion affects delay of photoelectrons…?

B

C

mixmix

mix

Projection on B or C (after IR) mixes
photoelectrons associated with
the original B and C channels.

Makos et al., Nat. Commun. 16 (2025) 8554

Three-path RABBITT
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Conclusion

► IR-driven transitions in residual ion affect 
RABBITT delays.
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