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Benchmarks for experimentally 

establishing an eigenstate-ordered

1. Drive parameters are varied to demonstrate stability of the phase in an extended 
parameter region and across disorder realizations

2. The limitations of finite size and finite coherence time are addressed, respectively, by 
varying system size and verifying that any decay of the subharmonic response is consistent 
with purely extrinsic decoherence assessed in an independent experiment

3. Existence of spatiotemporal order across the entire spectrum is established.
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How does the choice of an initial 

state affect the end result?

Position and disorder-averaged autocorrelator





Initial state 1: 00000010000 Initial state 2: 00000000000



Initial state 1: 0000001000 Initial state 2: 00000000000



Relative difference between the two signals







Conclusion:

1. The researchers have successfully showcased the ability to engineer and characterize 

non-equilibrium phases of matter using a quantum processor, presenting experimental 

evidence of an MBL-DTC. 

2. The scalability inherent in their protocols establishes a framework for future 

investigations into non-equilibrium phases and phase transitions on intricate quantum 

systems that surpass classical simulability.

3. The streamlined verification of eigenstate order introduced in this study could serve 

as a broad strategy for determining the presence of specific properties, such as distinct 

phases, within a quantum processor.
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