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Abstract 

: 

 

Ground state criticality of many-body systems is a resource for quantum enhanced sensing, namely Heisenberg 

precision limit, provided that one has access to the whole system. We show that for partial accessibility the sensing 

capacity of a block in the ground state reduces to sub-Heisenberg limit. To compensate this, we drive the system 

periodically and use local steady state for quantum sensing. Remarkably, the steady state sensing shows a significant 

enhancement in its precision in comparison with the ground state and even shows super-Heisenberg scaling for a 

certain range of frequencies. The origin of this precision enhancement is found to be the closing of the Floquet gap. 

This is in close correspondence with the role of the vanishing energy gap at criticality for quantum enhanced ground 

state sensing with global accessibility. The proposal is general to all integrable models and can be implemented on 

existing quantum devices. 

In addition, we show that the same quantum many-body system can be used for AC-field sensing. Due to periodicity 

of the dynamics, any local block of the system saturates to a steady state which allows achieving sensing precision 

well beyond classical limit, almost reaching the Heisenberg bound. We associate the enhanced quantum precision to 

closing of Floquet gap, resembling the features of quantum sensing in the ground state of critical systems. We show 

that the proposed protocol can also be realized in near-term quantum simulators, e.g. ion-traps, with limited number of 

qubits. We show that in such systems a simple block magnetization measurement and a Bayesian inference estimator 

can achieve very high precision AC field sensing. 
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