
• New	
  microscopic	
  constraints	
  for	
  nuclear	
  energy	
  
func4onals	
  for	
  the	
  neutron-­‐rich	
  extremes	
  
• Input	
  for	
  ab	
  ini4o	
  nuclear	
  structure	
  and	
  reac4on	
  
calcula4ons	
  
• Input	
  for	
  neutron	
  star	
  calcula4ons,	
  including	
  
gravita4onal	
  wave	
  signal	
  from	
  mergers	
  

From	
  neutron	
  ma+er	
  to	
  neutron	
  stars:	
  	
  
The	
  important	
  role	
  of	
  three-­‐nucleon	
  forces	
  

Accomplishments	
  
• Detailed	
  study	
  of	
  impact	
  of	
  
3-­‐nucleon	
  forces	
  on	
  the	
  
equa4on	
  of	
  state	
  

• Significantly	
  reduced	
  
uncertain4es	
  by	
  consistent	
  
renormaliza4on	
  group	
  (RG)	
  
evolu4on	
  of	
  nuclear	
  forces	
  	
  

• Derived	
  systema4c	
  
uncertain4es	
  for	
  masses	
  
and	
  radii	
  of	
  neutron	
  stars	
  

Objec1ves	
  	
   Impact	
  
•  Calculate	
  the	
  nuclear	
  equa4on	
  of	
  state	
  (energy	
  vs.	
  
density)	
  over	
  a	
  wide	
  density	
  range	
  
• Quan4fy	
  systema4c	
  uncertain4es	
  based	
  on	
  the	
  
most	
  advanced	
  nuclear	
  Hamiltonians	
  including	
  
three-­‐nucleon	
  forces	
  
•  Study	
  implica4ons	
  for	
  proper4es	
  of	
  neutron	
  stars	
  	
  

Different RG 
resolutions	



3N-induced to 3N-full 
shows important 3-nucleon 

force contribution	
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