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Angularly resolved RABBITT experiments in the gas phase
on FAB 10
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Photoionization of molecules: Electron-ion coincidence 3D momentum Spectroscopy

Dissociative photoionization of simple molecules
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Photoionization of molecules: Electron-ion coincidence 3D momentum Spectroscopy
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Complete experiments: access to the complex
dipole matrix elements

Valence and inner shell photoionization
Photoionization and photo dissociation dynamics
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Motivation: Time delays in molecular photoionization, angularly resolved in the MF
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Two-photon XUV -IR photoionization in the RABBITT scheme
Reconstruction of Attosecond Beating by Two-photon Transition: XUV APT (comb of HHs) and IR
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Electron-ion coincidence momentum spectroscopy @ ATTOLAB-FAB10 XUV-IR beamline

* XUV spectrometer
* spectral/spatial control
* XUV/IR delay line

| * TOF-MBS electron spectrometer — —
5 * Spectral phase diagnostic (RABBIT) ,
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= 3 modes of XUV spectral / temporal selection

Type E AE AT XUV /IR delay NO and O,
» Very broadband | 10-100 eV 10-30 eV 100 as Mm <100 as
Broadband |32, 54,916V | 1-5eV T Ar and Ne
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Angle resolved RABBITT scheme: Photoemission time delays & XUV-IR photoionization
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I.p(0,7) PAD: formal expansion in state-to-state transition matrix elements

Ar (3p®) + APT (+IR) — Ar+(3p°)+e

d _ - —
S 4o — Pt Tt 5,
I A [\ 1. 'Y p
: LAy ' s
v......1 ' . - O S
EEEEENEEEEN [N} \ pdp pdp
T ] p =f pdp
S + +
df+ O 0
3 continuum P paf paf
[ bound
+
+
6
Ar(3p®) Ar(3p®) ) pdp+ O, 5pdp
Al=+1; Am=0 Ar(3p°®)
Table 1. The m-independent radial parts (/;I'l r) of the matrix elements. Table 2. The [-dependent phase shifts for final continuum states p ({f = 1) and f (I = 3)
Transition  (psp) (pdp) (pdf) Sideband 8 (rad) 4 ¢ (rad)
11 +1IR 218.61 — w12 08.85 —wr131.71  —105.92 + 1w 300.93 12IR —6.17 —3.25
13+1R 184.21 —1w23.20  228.06 —wx 100.71  —109.65 + 1w 204.17 14IR —6.12 —2.66
15+1IR 158.12 —ix28.15 23046 — 1w 64.57 —69.98 + i 145.4 16IR —6.10 —2.30
17+1IR 137.63 —ir29.74  216.63 — 1w 37.66 —30.08 +i7 104.40 18IR —6.10 —2.05
13 -1IR 80.16 — 1w 36.48 61.55 — 1w 178.13 —14.76 + 1w 89.25
15-1IR 80.79 —imr36.02  196.80 —ix114.78 —17.47 +ir82.34
17 —-1IR 86.06 —i1w34.67 208.93 — ir68.41 —11.3 +wr67.71
19 — IR 80.78 —1w34.07  179.56 — 1r38.23 —4.73 +1w 52.10
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Access to the complex matrix elements in a RABBITT experiment

Example: d intfermediate state
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Example of comparison with calculations or experiments
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Preliminary results : XUV-IR RABBITT interference: PI NO, O,
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