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I Asymptotic RABBITT delays

RABBITT — measurement of XUV ionization delays
using XUVzIR two-photon ionization
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Experimental method

CO:z/Ar mixture (2:1)

toroidal m.

1030-nm
driving IR

plate 1 _

< _. "/ g

g\‘

spherical m.
b
1, = @=—

30y, l_T_._’.l_S:l_e.V_._._ B 4zt
4a, l_T__ng'ff\ﬁ _____ C 22;;;

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

Photoelectron spectrum (arb.u.)

l

a8

gas jet

grating

fp ==
A

MCP

\

4

6

8

10

1
12

14

Photoelectron energy (eV)

16

18

[y
T

Intensity (arb.u.)

o
]

o

o
o

o
o)

o
s

XUV field spectrum |

2wr=2x1.2eV

25

30

35 40 45 50
Photon energy (eV)



Experimental method

] XUV field spectrum
CO:z/Ar mixture (2:1) T
= 0.
‘ g 20r=2%x1.2eV
~ 0.6
=
1 2|
a . MCP % '
grating N =
% e 0.2 ]
| = JININ
toroidal m. i} 0 . ‘ , . - .
25 30 35 40 45 50
s f Photon energy (eV)
1030'nm gas jet
driving IR 2 2¥ .
7 4 ~ plate 2 CO{
ot / TOF mass spectrum . 1 %
= . 2 gas jet
/‘\ ‘ 0.1 4
spherical m. . I . ‘ . . C ™
= SUIEE AT A A =
b 3 SR o 001+
8 AL £
£ SRR <
- 2 8 \ : ; l =
1, —I i—Tl?’_'S_e_V. X *m; g N 2 0001 5
im, — — g E \ /'\ He =
o : : ' I 1E-4 -
@ 1 1 0 1
30 l T 18.1eV B 2yt 2 : . \-/:\\_,l\ 1
U m—crmrmrmemes u = 1 ] 1 s Ny
o 1 1 1 1
l T -19.4 eV c 25+ 4 6 8 10 12 14 16 18 1E-5 . w T w . T .
4oy ——-ommomme g Photoelectron energy (eV) 10 15 20 25 30 35 40 45

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



Potential energy {eV)

* potential surfaces

Makos et al., arXiv:2604.23441
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RABBITT photoelectron spectra
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I RABBITT delays
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Small effect — and nonuniform at
low energies.
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Initial-state vibrational motion?
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I Pathway interference (B channel)

TR:zi; arg M'svur My = Coupling delay highly sensitive to relation of Asc and wir.
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I Pathway interference (B channel)
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I Pathway interference (C channel)
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I Pathway interference (C channel)
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I Three-path RABBITT

Transition in residual ion affects delay of photoelectrons...?
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I Three-path RABBITT

Transition in residual ion affects delay of photoelectrons...?

Spooky action at
a distance...?

Actually: entanglement
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I Entanglement

Degree of entanglement affects delay of photoelectrons
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I Entanglement

Degree of entanglement affects delay of photoelectrons
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