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Detecting Spin Entanglement
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ÅExtending to two -dimensional spin -dependent superlattices ;

ÅMeasuring Four -Spin Ring -Exchange interactions ɕ╢●╢●╢●╢●;

ÅSimulating a minimal instance of Toric code model ɖ;

ÅScaling up the two -glphqvlrqdo txdqwxp vwdwhv> ɚ
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Spin-dependent Addressing
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ÅSpin -dependent Superlattice

ÅEffective Local Gradient B Field

Two-body State Detection

ÅHyperfine changing collisional lossÅ Vlwh-Uhvroyhg  Dgguhvvlqj
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Generating Spin Entanglement

Å VZDS- gate ÅTwo -Step Filtering Sequence
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ː Imaging ȿἃᴻ, get ὔ ;

˒ Merging double wells; 

˔ Imaging rest atoms, get ὔ .     

ˑ ȿἃᴻᵼȿἃᴻby adiabatic passage; 

˓ Two body collisional loss;
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First initializing the system from a Mott filling 
state ȿ ἃȟȢȢ to ȿ ἃȟȢᴻ , then letting the system 
evolve a quarter period of superexchange
process, 
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ÅControl Entangled Phase
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Singlet -Triplet Oscillation

Two -body Measurement

Experimental Setup
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Ultracold atoms in an optical lattice 
have excellent coherence 
properties and can be manipulated 
in parallel. It is attractive to create 
resilient entangled states for 
measurement -based quantum 
computation in optical lattices *.

Although the entangled spin pairs 
can be created during the 
dynamical evolution of spin pairs 
driven by exchange interactions ¦, it 
was not possible to directly verify 
the entanglement by measuring 
the spin correlations until now.
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Å in-situ imaging (N.A.=0.48)
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Towards Scalable Quantum Computing
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