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How to measure the Universe?
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Another way to measure the Universe?
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How to know the elapsed time in the timer?
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How to obtain 𝑎(𝑡) ?
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Standard timers in dynamical systems
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How to extract the physical evolution time?



The evolution of the PBH mass function
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Can we see them?



Yi-Fu Cai, Chao Chen, 
Qianhang Ding & Yi Wang
2105.11481 



How to extract the redshift from the observable?



Primary Hawking radiation from the PBH clustering
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Redshift from the inverse problem
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Standard Timers from Primordial Black Hole Binaries
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How to extract the physical evolution time?



The evolution of probability distribution in PBH binaries
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Can we see them?
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How to extract the redshift from the observable?
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Redshifted Chirp Mass

B. P. Abbott et al. Observation of Gravitational Waves from a 
Binary Black Hole Merger. Phys. Rev. Lett., 116(6):061102, 2016.
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Thank you !


