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System & Motivation

B A new theoretical framework:
(GLFT) theory for Rydberg molecules [5]
B For Rb atoms we include D—, F— and G—wave e — Rb phase

shifts
H A family of high-L ULRMs — ¥ molecular symmetry
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B Neglecting atomic quantum defects:
numerical (green dots) calculations, dressed-ion pair predictions

B The Hamiltonian of the electronic degrees-of-freedom reads: (orange lines) and GLFT results (blue dots)
10 1 + B R (ao)
H(r) = —5=-——+ Vg (n)+ V3, °(Ir— RI) (1) el

B The polarization potential Vg‘oje between the electron and the
ground state atom reads:

VA o(r— R|) = 2nas(k)5(r — R)+ 62a3(k)Vs(r— RV (2)

B S— and P—wave electron-atom interactions — two types of
molecular states: the and , respectively [2-4].
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B Panels (a) and (b) show X~ and A molecular symmetry

B The Is 7 (blue dots)

¥ =\ Ror/(8r/® — € (7)
B The rescaled difference of successive energy levels Ae¢
(orange circles)

B The ground state atom is

(QUR)) = g P 9

B The positively charged core interacts with the

via Coulomb forces — F;(R) = (Q/(R)) /R?
B The molecular potential curves then read: E;(R) =

B The fractional charge Q is constant if §; ~ k2

B The phase shifts in Born approximation for L > 1 read: O (b)]
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tan SLB | = 3 k® with ap = (4)
s | (2L+1)(2L - 1)(2L +3) B Panels (a) and (b) show the vibrational spectra for the A and &
B Taylor expanding the high-L potential curves: at different electronic n manifolds

a 2a b6a
FulR) = P nmR n*R? ()
B The leading term is a attached to each electronic
Rydberg manifold n
Bl Vibrational spectrum — WKB analysis:
a R, o 2ua
P (v—ny)? "™
B The core and the dressed anion form a
with a small Rydberg constant

B The straight lines of blue, orange and black-dashed lines denote
a In the
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