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Abstract: Simulation of quantum magnetism with AMO systemsis now afully fledged enterprise. In thistalk, | will discuss how Rydberg molecular
interactions can be exploited to simulate indirect spin-spin coupling, with Rydberg atoms acting as localized impurities. Engineering chiral spin
Hamiltonians with Rydberg atoms is also described.
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Spatially programmable spin interactions in neutral atom arrays
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RESEARCH ARTICLE

QUANTUM SIMULATION

Observation of a symmetry-protected
topological phase of interacting
bosons with Rydberg atoms

Sylvain de Léséleuc'™ 1, Vincent Lienhard™, Pascal Scholl’, Daniel Barredo’,
Sebastian Weber™, Nicolai Lang®*, Hans Peter Biichler®,
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XY Hamiltonian
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vdW or dipole -dipole interaction
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NO has a small permanent electric dipole moment, d~0.15 D

vdW or dipole -dipole interaction

Netural and charged scattering occur
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Rydberg orbit interactions

e - dipole interaction

V. (r—R)=BN*—d-F(r —R)

F=d-(R—r)
IR—r|’

- long-range anisotropic interaction
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Electron scattering

2rag(k)S(r — R) + 6za’ (k)3(r)V - V

- short-range channel interaction
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Rosario will elborate much more later today ....
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.. a typical polar molecule interacting with a
non-degenerate Rydberg atom

Quadratic shift of rotational energies

(No rotational mixing)
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Simulating “RKKY” Hamiltonian with Rydberg molecules
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DOI: 10.1103/PhysRevA 98.043609
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Quantum magnetization with chiral DMI interaction

Magnetic Skyrmions are chiral spin structures which topologically
protected. This is because Skyrmions cannot be continuously
deformed into FM or other magnetic states.
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Spin chain quantum magnetization with chiral DMI interaction
Matteo Magoni - Tubingen/ITAMP

N
:—J§ ; Gip1) = DY (G x Gipn) kY o,
=1

#FIRyd
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A) DMI with D = (D_,0,0)

B) DMI with D = (0,0,D,)

Simos Mistakidis - ITAMP
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B) DMI with D = (0,0,D.)
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Friedel (1952)
“The distribution of electrons round impurities in
monovalent metals”

Virtual bound states

ot THEORg 7,

10.1. General

LOCALIZED STATES IN DILUTE ALLOYS

E. Daniel

Institut de Physique
Strasbourg, France

and
J. Friedel

Physique des Solides-Faculté des Sciences
Orsay, France
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Vik;, ky k) & (R ;- R5)(R; X R5) - (S;XS,)
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Lena Kuznetsova (with Seth Rittenhouse and Susanne

Yellin)
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-+ simulate variety of indirect (and chiral) interactions with Rydberg excitations

-+ calculate from first principles the RKKY and DMI couplings
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