
 

 

Primordial  

Black Hole 
Archaeology 



•

•

•

•















Λ

 𝜌 

 𝑎 

𝜌 
𝜌 ~ a-4 

𝜌 ~ a-3 

 



Λ

 𝜌 

 𝑎 

𝜌 
𝜌 ~ a-4 

𝜌 ~ a-3 

 



𝐻𝑜𝑟𝑖𝑧𝑜𝑛



𝑚𝜙~10
13GeV







 
 



 
 

∆𝑁𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 ~ 50 - 60 ∆𝑁Λ𝐶𝐷𝑀 
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𝑓PBH 𝑀 = 𝛿(𝑀 −𝑀PBH)

 



𝑓PBH 𝑀 = 𝛿(𝑀 −𝑀PBH)

 





















  

  



 



 





 

















 



 



 



 



 



 



 





𝑓PBH 𝑀, 𝑎 = 𝛿 𝑀 −𝑀PBH × 𝛿(𝑎 − 𝑎∗)

𝑓PBH 𝑀, 𝑎 = 𝐹 𝑀 −𝑀PBH × 𝐴(𝑎 − 𝑎∗)



[D. N. Page, Phys. Rev. D 14, 3260 (1976)] 

Generic 
solution(𝑧, 𝜏) 
for any 𝑀1 
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Thermalization 
Of PBHs products… 
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Thermalization 
Of PBHs products… 
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0 < 𝑤form. ≤ 1    ⇒       0 < Ω BH < 1 


