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	Modified	nucleosynthesis?	

	Intermediate	neutron	capture	process?	

How	d
o	CEM

P-s/r	
form???	



i	process:	n	≈	1015	cm-3	
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s	process:	n	=	107	cm-3	
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Higher	neutron	densiRes:	n	=	1010	cm-3	
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Higher	neutron	densiRes:	n	=	1012	cm-3	
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Higher	neutron	densiRes:	n	=	1014	cm-3	
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Higher	neutron	densiRes:	n	=	1015	cm-3	
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Higher	neutron	densiRes:	n=1015	cm-3	
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	i	process:	decays	
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Credit:	HST/NASA/ESA	



i	process	abundance	pagern	

135I	 135Ba	

Hampel	et	al.	(2016)	

-  Higher	[Ba/Fe]	

	very	ligle	138Ba	

-  Higher	[Eu/Fe]	

-  Same	[Sr/Fe]	

à higher	[hs/ls]	

	

also,	[Ba/La]	>	0	



CEMP-i	star:		LP625-44	

Hampel	et	al.	(2016)	



CEMP-i	stars:		Residuals	
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The	i	process	…	
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Producing	neutrons	

12C 13C 

(p,γ) 

(β+)

(α,n) 

13C(α,n)16O 

•  Take 12C and add protons: 

12C(p, γ)13N(β+)13C 

•  Need high temperatures 

•  Proton abundance determines 
neutron density 

•  It’s a bit messy… 

14C 

13N 14N 15N 

16O 14O 15O 



Neutron	Profiles	

Hampel	+	2018	in	prep.	
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Neutron	Profiles:	Less	is	More!	

	

Too	high	proton	fracRons	

	 	à	too	ligle	neutron	exposure	
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Total	neutron	exposure:		



CEMP-i	star:		LP625-44	

Hampel	+	2018	in	prep.	



Conclusions	

•  CEMP-s/r	stars	not	readily	explained	by	a	combinaRon	of	s-	and	r-

process	

•  An	intermediate	n-capture	process	does	a	much	beger	job!	

	 	à	CEMP-i	

•  Need	to	idenRfy	a	possible	source		

	à	proton	ingesRon	episodes	

	

–  Low	Z	AGB	stars	(e.g.	Fujimoto	et	al.	1990,		

	 	 	 	 	see	Simon	Campbell’s	talk…)	

–  Super	AGB	stars	(Jones	et	al.	2016)	
–  Massive	Stars	(see	Banerjee’s	talk)	

–  …	


