
A	boson	dispensing	machine	

We	present	a	technique	to	control	the	spa6al	state	of	a	small	cloud	
of	 interac6ng	 bosons	 at	 low	 temperatures	 with	 almost	 perfect	
fidelity	using	spa6al	adiaba6c	passage.	To	achieve	this,	the	resonant	
trap	 energies	 of	 the	 system	 are	 engineered	 in	 such	 a	 way	 that	 a	
single,	well-defined	eigenstate	connects	the	ini6al	and	desired	states	
and	 is	 isolated	 from	 the	 rest	 of	 the	 spectrum.	 We	 apply	 this	
procedure	 to	 the	 task	 of	 separa6ng	 a	 well-defined	 number	 of	
par6cles	from	an	ini6al	cloud	and	show	that	it	can	be	implemented	
in	radio-frequency	traps	using	experimentally	realis6c	parameters.		
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Single	par+cle	Spa+al	Adiaba+c	Passage	
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The	Hamiltonian:	

Existence	of	the	“dark	state”:	

The	process	must	be	slow	enough	
to	follow	the	eigenstate	
(adiaba6c).	
The	ini6al	and	the	final	states	
must	be	resonant.	
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Two-boson	Spa+al	Adiaba+c	Passage	

H = H01 +H02 + g�(x1 � x2)

The	Hamiltonian:	
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Resonance	is	no	longer	guaranteed	
due	to	interac6on	term	Transfer	fidelity	depends	on	the	interac6on	

strength	g	[2]	
	

as	g	spans	from	0	to	∞	
the	energy	goes	from	1	to	2		

g=∞	corresponds	to	Fermion-like	
behavior	plateau	for	intermediate	

values	

g=0	is	equivalent	to	
single	par6cle	case	
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Beyond	transport:	par+cle	separa+on	
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Lih	the	traps	while	moving	them	
to	compensate	for	the	
interac6on	energy	

Eg = 1.4

A:rac+ve	 Repulsive	



Separa+ng	more	par+cles	
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Vlift = MUint
Does	not	depend	on	the	
total	number	of	par6cles!	
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