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Device and model:

Experiment is done on a Graphene-

SiNx hybrid resonator. Modes of

SiNx membrane interact

with fundamental modes of

graphene drums. We can think

of a model of many coupled

oscillator system which can

describe essential features we

observe experimentally.
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Mean field model equation:
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Time Crystalline Phases: Sub-harmonic, An-harmonic and Bi-harmonic:
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Observation of time crystalline phases with drive frequency detuning:

Depending on coupling, detuning, drive strength and drive frequency, system response

changes from one phase to other as shown in phase diagram. Experimental plot shows

more exotic behaviour than the phase diagram we get from two mode theory.

Experimentally we can’t tune coupling and detuning independently. We observe different

phases at different frequency detuning because of change in coupling detuning and

number of modes together.
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