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Abstract:  

Recent progress in the study of the Sachdev-Ye-Kitaev (SYK) model and its 

variants have attracted renewed attention in the characterization and quantization of 

quantum chaotic dynamics. Experimental realization of the SYK model has been 

proposed in various atomic and solid condensed matter setups, [1] including a Majorana 

wire array coupled to a quantum dot and the surface of a 3D topological insulator covered 

with a superconductor film having an irregular-shaped hole.  

We propose two quantities for characterization of quantum many-body chaos. 

Firstly, we define a simple quantum generalization [2] of the spectrum of finite-time 

classical Lyapunov exponents. [3] We study its statistical features for the SYK model and 

find random matrix behavior, which is lost when the model is deformed away from chaos 

towards integrability [4] by a random two-fermion term. Secondly, we propose that 

two-point correlation functions can also characterize quantum many-body chaos [5] with 

numerical evidences for the SYK model as well as for the XXZ spin chain with random 

field. Finally, we discuss the plausibility of laboratory experiments. 
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