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Three	(almost)	independent	lines	of	
development	–	the	unity	of	physics
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• Statistical	transmutation:	a	massive	particle	coupled	to	a	
dynamical	(statistical,	emergent)	gauge	field	with	a	Chern-
Simons	term	can	change	its	spin	and	statistics	[Wilczek;	
Polyakov;	Jain].
– Many	applications	(FQHE,	composite	fermions,	flux	
attachment,	…)
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• This	does	not	mean	that	a	second-quantized	theory	of	
massless	interacting	bosons	coupled	to	a	gauge	field	with	a	
Chern-Simons	term	is	dual	to	a	theory	of	fermions	(or	the	
other	way	around).
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The	supersymmetric	route
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Synthesis	[Aharony]
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Synthesis	[Aharony]
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Puzzles
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Derive	many	other	dualities
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Another	boson/fermion	duality
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A	fermion/fermion	duality
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More
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