
  

         Failed supernovae may help           
    understanding the Early Universe        
  
         

● Endpoint of Core Collapse: always SN or maybe not? 

● The importance of assessing the fate of massive stars

● A phenomenological scenario for GC Formation

● JWST reveals more activity at z~5-16 than“expected”
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The Outlook:



  

First Modern Supernova From Padova



  



  



  

Limong & Chieffi 
2018
Recommend no 
SNe above ~25Mʘ



  

What if stars >~20 Mʘ fail to explode?

● A 10 Myr Delayed FEEDBAK/transient       
    overcooling

● will facilitate local burstiness in star formation

● may facilitate the formation of giant clumps

● may help to form extreme baryon   
   Concentrations... such as GCs, very compact   
    galaxies and  early seeds to form SMBHs



  

The pre-JWST 
models adopted 
strong feedback to 
avoid overcooling



  

Establishing the mass ranges for successful and      
 failed supernovae resulting from the core collapse of
 massive stars is of paramount importance:

● In itself

● For understanding the formation of globular clusters

● For the formation of extreme baryon concentrations
 in the early Universe (compact galaxies, SMBHs, ...)

● Euclid wide-field imaging may settle the issue, by
 identifying large numbers of successful/failed SN
 precursors (a` la Smartt-2015)



  

 Thank you

 



  

The densest baryon concentrations we know of:  
Globular Clusters, Nuclear Star Clusters, SMBHs

☻Formed easily in the early Universe

☻Apparently, not much SN feedback was contrasting   
    a tendence of Baryons to cool, sink and reach 
    extreme densities while deepening potential wells. 

     Understanding how globular clusters formed may     
     help to understand z=9-16 galaxies and early 
     SMBH formation as revealed by JWST
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