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I	will	report	on	quantum	walk	experiments	employing	ultracold	Caesium	atoms	trapped	in	
polarisation-synthetized	 (PS)	 optical	 lattices	 [1].	 Polarisation-synthetized	 optical	 lattices	 are	 a	
conceptually	novel	 realization	of	 spin-dependent	optical	 lattices,	which	enable	 a	wide	 range	of	
quantum	walk	experiments.	Atoms	in	spin-up	and	spin-down	states	are	trapped	in	two	distinct	
optical	 standing	waves,	whose	 position	 and	 depth	 can	 be	 individually	 controlled	 in	 time.	 This	
allows	us	to	perform	arbitrary	shift	operations	of	atoms	in	a	fully	independent	manner	for	spin-
up	and	spin-down	components,	on	the	timescale	of	microseconds	and	with	a	spatial	precision	of	
about	1Å.	

The	next	frontier	for	our	ultracold-atom	experiments	is	the	realization	of	2D	discrete-time	
quantum	walks.	The	implementation	of	a	novel	scheme	for	spin-dependent	transport	 in	the	x-y	
plane	with	polarization-synthesized	optical	 lattices	 is	 currently	 underway.	We	plan	 to	 use	 this	
setup	to	study	Floquet	topological	phases	in	one	[2]	and	two	dimensions	[3].	I	will	also	present	
our	most	recent	technological	advances	[4]	about	the	construction	of	the	2D	experimental	setup.	
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