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Beta-Delayed	Neutron	Emission	
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BDN:	Two	quanPPes	to	measure	
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How	are	the	elements	made?	
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Astrophysical	processes	create	the	
elements	



How	are	the	elements	made?	
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The	r-process:	Rapid	Neutron	Capture	
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Nuclear	Physics	in	the	r-process	
Quan7ty	 Effect	
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Nuclear	Reactors:	The	second	moPvaPon	
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How	to	measure	beta-delayed	neutron	
emission	

By	measuring	the	neutrons,	of	course!	
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How	to	measure	beta-delayed	neutron	
emission	

What	if	we	could	cut	out	the	reacPve	layer?	
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The	iniPal	decay	already	has	a	charged	parPcle!	



Where	to	get	the	ions:	CARIBU	@	ATLAS	



Where	to	get	the	ions:	CARIBU	@	ATLAS	



How	to	trap	an	ion	
Side	view	 Beam	direcPon	

DC	Voltage	
RF	Electric	Field	



Using	the	Beta	Paul	Trap	for	BDN	



Measuring	Pn:	3	ways	with	the	BPT	
Method	1:	beta	singles	

Method	2:	beta-gamma	

Method	3:	recoil	ions	



Method	1:	Beta-Singles	
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Method	1:	Model	Dependence	



Method	2:	Beta-Gamma	
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Method	2:	EliminaPng	Trap	Background	
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Method	2:	Another	way	to	calculate	
fast	recoils?	

135Sb	



Method	3:	Recoil	Ions	

137I 
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Method	3:	Seeing	the	Difference	
137I	Literature	Value:	
Pn	=	7.14	%	

145Cs	Literature	Value:	
Pn	=14.50	%	



Results	

CalculaPons	done	by	A.	
Czeszumska	



Future	Plans	

Finalize	analysis	of	
previous	experiment	
isotopes:	134,135,136Sb,
137,138,140I,144,145Cs	

Next	GeneraPon	Trap:	
134,135,136Sn	
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