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Quantum	spin	ice	

•  Substan[al	quantum	fluctua[ons.	
•  Quantum	tunneling	of	magne[c	charges.	
•  Classical	magne[c	charges	è	Spinons	
•  Spinons	are	responsible	for	many	physical	proper[es	
of	QSI.	But	how	does	the	spinon	move?	

QSI	Survey:	M.	Gingras	and	P.	McClarty,	Rep.	Prog.	Phys.	2014.	





Single-spinon	dynamics	
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Spinon	walks	on	a	tree	
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A	chicken	and	egg	problem	

•  Background	spins	guide	spinon	mo[on.		
•  Lafce	contains	loops.	
•  New	spin	background	each	[me	spinon	revisits	a	
site.		



Ground	State	
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Characterizing	single-spinon	dynamics	
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Probability	of	observing	the	spinon	on	site	j	at	[me	
t	provided	it	was	observed	on	i	at	[me	0.	



Spinon	path	integral	
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Trace	out	spins,	acquire	memory	
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Spinon	likes	retracing	its	steps.	
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“Diffusion	Constant”:	
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Outlook	

•  Spinon	dynamics	is	(infinitely)	strong-coupled	at	
lafce	scale.	

•  Spinon	behaves	as	a	nearly-free,	massive	par[cle	at	
low	energy.	

•  Incoherent	spin	background?	


