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ABSTRACT	

Nearly	 100	 years	 a4er	 its	 first	 predic8on,	 the	 phenomenon	 of	 Bose-Einstein	 condensa8on	 –	 through	
which	a	macroscopic	system	of	many	par8cles	manifests	collec8ve	behaviour	and	quantum	coherence	–	
has	 been	 observed	 or	 proposed	 to	 be	 at	 play	 across	 all	 physical	 scales,	 from	 the	microscopic	 to	 the	
cosmological.	Following	a	general	 introduc8on	to	 the	 ‘universality’	of	such	a	phenomenon	[1,2],	 I	will	
present	results	across	3	dis8nct	physical	systems:	ultracold	atomic	gases	in	magne8c	and	op8cal	traps,	
exciton-polariton	condensates	in	microcavi8es	and	presumed	implica8ons	on	the	cosmological	scale	in	
the	context	of	fuzzy	dark	maRer.	Following	a	brief	presenta8on	of	those	systems,	I	will	discuss	the	phase	
transi8on	 leading	 to	 the	 onset	 of	 macroscopic	 coherence	 and	 the	 subsequent	 relaxa8on	 process	 in	
laboratory	 systems,	 while	 highligh8ng	 its	 dependence	 on	 system	 details	 (such	 as	 geometry	 and	
dimensionality)	 and	 related	dynamical	 effects.	Remarkably	 the	 ideas	of	quantum	coherence	may	also	
give	credible	predic8ons	to	the	proper8es	of	dark	maRer,	with	the	analogy	to	 laboratory	condensates	
and	arising	implica8ons	also	discussed	[3].		
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