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Abstract: 

The Sachdev-Ye-Kitaev (SYK) model was proposed in 2015 as a quantum 

mechanical model of (0+1)-dimensional N fermion with random, all-to-all 4-

body couplings. The model has been extensively studied as a promising 

candidate of a holographic dual of (1+1)-dimensional AdS black holes in the 

low temperature and large-N limit, as well as a model to approach the strange 

metal phase in strongly correlated materials. Several schemes have been 

proposed to experimentally realize the model, however the large number of all-

to-all couplings and the minus signs associated with the fermion exchange 

statistics have kept it difficult to reach large N in devices available. Previously 

we proposed a binary coupling sparse SYK model, which dramatically 

decreases the required resource [1] and still shows scrambling dynamics. [2] 

In this talk, after summarily introducing the SYK model, we introduce a 

quantum mechanical model of N/2 S=1/2 quantum spins, whose x and y 

components have all-to-all four-operator couplings. Equivalently, we replace 

fermions in the SYK model with hard-core bosons. We discuss the striking 

similarities and some differences between this model and the SYK model. We 

also discuss the possibility of quantum simulations. [3] 
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