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Outline

• Entanglement-Enhanced Optical Clock Phase Measurement
- Nature, 588, 414 (2020)

• Time-Reversal-Based Quantum Metrology
- ArXiv: 2106.03754 (2021)



Quantum Projection Noise
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Entanglement on Optical Clock Transition
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Cavity Feedback Squeezing
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Theoretical simulation
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Entanglement on Optical Clock Transition
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Time-Reversal-Based Quantum 
Metrology with Many-Body 

Entangled States
ArXiv: 2106.03754 (2021)



Time-Reversed Evolution
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Signal Amplification
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Signal Amplification
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Signal Amplification
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Quantum-Enhancement
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Conclusion and Outlook

• Quantum entanglement on optical clock transition.
• 15x quantum improvement with time-reversed quantum metrology.

• Improve clock laser coherence
• Squeezing-while-rotating
• Multi-ensemble clocks. 
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