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Abstract: We propose and characterize a driving protocol for an interacting central spin system to establish 

a perfect period doubling time crystal phase at certain values of interaction strength for any initial state and 

any system size. The nature of the time crystal depends on the odd-even parity of the number of satellite 

spins and the value of the central spin. Alongside the numerical simulation, we provide an analytical 

explanation for this behavior. Then we explore the sensing capability of this system to measure the 

interaction between the central spin and the satellite spins. The time crystal phase shows enhanced 

sensitivity as we see the Quantum Fisher Information scales as N
2
 (N being the system size). Along with 

this, we find some period 4, period 12 and period 24 time crystal at some finely tuned values of interaction 

strength.  
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