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Yang-Baxter σ-model	

•  The	deformaHon	breaks	the	G×G	symmetry	to	U(1)rank(G)×G	

•  The	YBσM	is	an	integrable	deformaHon	of	the	PCM	on	a	Lie	group	G	

PCM	 YBσM	

Input:	R-matrix	saHsfying	mCYBE	

Summary	

		Defining	relaHon	of	
[Delduc-Magro-Vicedo,	13]		

Defining relations of Uq(Lg)	

•  We	show	that	the	local	and	non-local	conserved	charges	of	the	YBσM	saHsfy	the	defining	relaHons	of	the	infinite-dimensional	Poisson	
algebra													,	which	is	the	classical	analogue	of	the	quantum	loop	algebra													,	where						is	the	loop	algebra	of						(rank(G)>1)					

•  These	defining	relaHons	are	proved	without	encountering	any	ambiguity	related	to	the	non-ultralocality	of	the	integrable	σ-model	

•  Despite	the	non-ultralocal	nature	of	the	model	considered,	there	are	no	ambiguiHes	in	the	Poisson	brackets	entering	the	defining	
relaHons	of	the	infinite-dimensional	Poisson	algebra	

q-Poisson	Serre	relaHons	

		Defining	relaHon	of			

•  At	the	two	poles	at	λ±=±iη	,																					belong	to	opposite	Borel	subalgebras	of		 •  The	middle	line	depicts	the	level	0	charges	of	the	finite-dimensional	Uq(g),	
with	the	red	and	green	porHons	corresponding	to	charges	coming	
respecHvely	from	Tg(±iη).		

•  The	dots	on	the	ends	of	the	upper	and	lower	lines	correspond	to	two	new	
level	±1	charges	of	the	infinite-dimensional	Uq(Lg),	coming	respecHvely	
from	the	next	order	in	the	expansion	of	Tg(λ)	around	±iη.	

•  The	Poisson	bracket	of	the	Lax	matrix	depends	on	the	twist	funcHon	φ(λ)	

YB	deformaHon	

DeformaHon	parameter:	η				[0,1)	

Monodromy	matrices																	give	conserved	charges									,									which	saHsfy	
the	defining	relaHons	of	

Simple	root:																																																																								highest	root	of				:	

•  							associated	with	the	affine	simple	root	are	extracted	from	the	linear	terms	in	the	expansion	of	Tg(λ)	around	±iη	,	respecHvely	

•  R	is	a	skew-symmetric	soluHon	of	mCYBE	

Here	we	choose	the	standard	R-matrix	of	Drinfeld-Jimbo	type	

•  The	double	pole	of	φPCM(λ)	at	λ0=0	splits	into	a	pair	of	single	poles	of	φYBσM	(λ)	at	λ±=±iη			

Expansion around the poles of the twist function	

[Delduc-Magro-Vicedo,	13]		

[Delduc-Magro-Vicedo,	13]		
[Klimčík,	02,08]		

•  Unlike	the	Yangian																			and	SU(2)	YBσM																																																		,	the	problemaHc	terms												never	showed	up	in	the	
derivaHon	of	the	defining	relaHons	

[MacKay,	92]				 [Kawaguchi-Matsumoto-Yoshida,	12]		

•  Although	the	defining	relaHons	of														are	unambiguous,	the	Poisson	brackets	of	certain	conserved	charges	are	sHll	ill-defined	

e.g.																																does	not	appear	in	the	defining	relaHons,	but	contains											terms	

Expanding	the	path-ordered	exponenHal	

Charge	densiHes	associated	with	the	roots	–θ	+	r	αi	:			

•  Charges	associated	with	the	string	of	roots	–θ	+	r	αi	saHsfy	the	q-Poisson	brackets,	

Since	–θ	+	(q+1)	αi	is	not	a	root	by	definiHon	of	q,		we	have	that								t																	,	hence	the	q-Poisson-Serre	relaHon	is	saHsfied	
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q	is	the	smallest	integer	s.t.–θ+(q+1)αi	is	not	a	root	

•  												is	related	toηas														with		


