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THE ADIABATIC HAMILTONIAN

* Subcritical dipole moment: d < 1.639D (Fermi-Teller) -,
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ZERO-RANGE ELECTRON-MOLECULE SCATTERING

David Mellado-Alcedo

Cs(40d)-RbCs(N=0)
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ELECTRONIC STRUCTURE OF Cs(38)-RbCs

(38,1 = 4:0) P = exp (— ) Landau-Zener
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ELECTRONIC STRUCTURE OF Cs(38)-RbCs
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VIBRATIONAL STATES OF Cs(42s)-RbCs(N=0)

Stabilization method
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VIBRATIONAL STATES OF Cs(42s)-RbCs(N=0)
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VIBRATIONAL STATES OF Cs(42s)-RbCs(N=0)
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CONCLUSIONS AND OUTLOOK

+«* Analysis of the electronic structure -> H,,, cannot be neglected

+* Including non-adiabatic couplings in the neighboring adiabatic potential
curves

< Identification of vibrational states that could be created by
photoassociation

< Future works-> including hyperfine, and electric and magnetic field
interactions

David Mellado-Alcedo Ultralong-range Cs-RbCs Rydberg molecule:

non-adiabaticity of dipole moments



In collaboration with:

Hossein R. Sadeghpour (ITAMP)

Rosario Gonzalez-Férez (U. Granada)
Simon Cornish (Durham University)
Alexander Guttridge (Durham University)




“§¥G". UNIVERSIDAD @ UNIVERSIDAD

. 3¢ : DEGRANADA CORDOBA

ULTRALONG-RANGE Cs-RbCs
RYDBERG MOLECULE:

NON-ADIABATICITY OF DIPOLE MOMENTS

DAVID MELLADO-ALCEDO

September 8th, 2023




SUPPLEMENTARY MATERIAL

** Landau-Zener: P =exp <_Z§g€> g = ‘(\IjJ%NJJ)
. . h2 d2
A Decoupllng: [_ QmR dR2 _|_ E(R)]X(R) — gX(R)

& Coupling: I+ Eg+ Add Aud Xd — & Xd
’ Png: Adu T + Eu + Auu XU XU

2 &
2mR dR2

Reduced kinetic energy: T = —

Electronic adiabatic potential energy: E; = (¢;|H.q|®i)

. h? 0 d 0
Coupling terms: A;; = (V;|T|V;) — m—R(\U,-]a—R]WJ-)d—R ((\U,-]“—]\IJ,) — O)
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SUPPLEMENTARY MATERIAL

** Weights of the Rydberg atom partial waves:

Wi = RICN (R (R)AR — Cx(R) = |C, v (R)
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