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The Yang-Baxter Wess-Zumino model

Deform known integrable model whilst preserving integrability
— understand ‘integrability’
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The Yang-Baxter Wess-Zumino model

Deform known integrable model whilst preserving integrability
— understand ‘integrability’

The Yang-Baxter Wess-Zumino model:

S = —% / dodr(g710, g, (al+ SR+ fyRZ)g_la_g)
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The Yang-Baxter Wess-Zumino model

Deform known integrable model whilst preserving integrability
— understand ‘integrability’

The Yang-Baxter Wess-Zumino model:

1
S = ~5 / dodr(g 0. g, (ol + SR+ 7R2)g7107g)
™

k

——1 4= 1=—1 4= =—1 4=
. d d d
o M3<g g.[g "dg,g "dg])

Integrable model (PCM) + deforming using R
+ WZ term

with R solving the modified classical Yang-Baxter equation

[Rx,Ry) = R([Rx, ] + [x,Ry]) = [x,y] and R®=-R V¥x,yecg
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YB-WZ model extends n-model

Reduces to an 7-model:

1
=——— [ dodr{g 'O 1 2R g 1o_
S 2M(1+772)/ odr{g '01g, 1+ 1R +1*R%)g " 0_g)

Integrable model (PCM) + deforming using R

by taking

n n
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What do we learn from the YB-WZ model

The YB-WZ model combines remarkably properties:
1
S = 5 / dodr{z 'O, g, (al + AR+ 7R2)g*16),g>

k o
+-—— [ (g7'dg [ 'dg, 5 'dg])
247T Ms

@ Determines an integrable system!
extending the n-deformation

For any group G, at one-loop RG remains a consistent sigma-model
relates to class. intb and quantum group structure

Currents determine a quantum group
that is preserved by the RG flow
o Features very simple Poisson-Lie T-duality
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(Quantum ?) integrability

o Integrability ?

Eoms = flat Lax connection — oo tower of conserved charges

@ Yes, flatness ensured by algebraic constraint

"integrable locus "

2_ Y2 2
B—a(a -y k)

o [Delduc, Magro, Vicedo]
@ Surprising

classical integrability condition preserved by RG flow
classical property < quantum phenomenon

[SD, Driezen, Sevrin, Thompson]
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YB-WZ: RG flow preserves the o-model structure
Example for G = SU(3) and k = 4

@ Green regions are physical

@ Flows to the WZW-model in the IR

@ Trajectories labeled by an
RG-invariant

ala(a —7v) — K2
v

0?2 =

10

[SD, Driezen, Sevrin, Thompson]
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Quantum group structure

Integrable models closely related to quantum groups

Deformation enhanced symmetry group of the PCM to a quantum group
[Kawaguchi, Yoshida]

GLx Gr  —  Y(g) x V(9)
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Quantum group structure

Integrable models closely related to quantum groups

Deformation enhanced symmetry group of the PCM to a quantum group
[Kawaguchi, Yoshida]

deformation

GLx Gr —  Y(g) xV(g) V(g) x Uy(a)

Non-local charges )/, " O
QH _QH

{Qtn—}zi"q_‘; 7L Qf ) {aF oMy = +int.

The quantum parameter g is an RG invariant!

q = exp {ﬂ] where e? =

ala(a —7) — k? ‘

@2+k2 0%
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E-models of Poisson-Lie T-duals

The basic ingredients

First order formulation of Poisson-Lie T-duality  [Klim&ik, Severa]

& — model: (0,(-,-)p,hCd) and & ]

algebra and subalgebra an operator

l

First order Hamiltonian
Hgon D=H®H,
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E-models of Poisson-Lie T-duals

&—model: (d,(-,-),,&,h)

First order
Hamiltonian Hg on

D=H® H,

% : DIH, % : DIH,

>
Poisson-Lie

S=Show+ dela (PL..L),
dual

S= 85w+ dezo (PL.L),

where L, =g 'd,g, g€D
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E-models of Poisson-Lie T-duals
“Famous” Poisson-Lie T-duals: n & A

&—model:(d,(-, ")y, &, 5H)

First order
Hamiltonian Hy on

D=G =K®AN

K = G/AN AN = G/K
6 - model o -l

D —— AN = G/K
K = G/AN Poisson-Lie

) “\-deformation”
7-deformation (up to anal. cont.)

[Hoare, Klimcik, Seibold, Sfetsos, Siampos, Thompson, Tseytlin]
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Poisson-Lie applied to YB-WZ model

&—model: (0,(-,:)y,€,H)

First order
Hamiltonian H, on

— C _
D=G®=H, H,
P:G=G/H,

S= —Jd2a(L+, (a+ﬂ.92+y.%2) L)

+ Swzw.k

where L. =g 'd,g, g€D
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YB-WZ: surprisingly simple Poisson-Lie duality

& —model: (D,(-,-)y,&.b)

First order
Hamiltonian Hg on

— C — 7
D=G°=H,H,

@:chclf/ \“qw?;czcc/ﬁ,,

The YB-WZ model on G The dual of YB-WZ model on G
S=—|Po(L,, (a+BR+1F) L) possonti 2 K BY g2
= ) b4 ~/) Poisson-lie S=—|d%0(L,,(— +/R+|—— ) R*|L)
+S dual “ r
Ay + Swzwi

[Klimcik; SD, Driezen, Sevrin, Thompson]
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YB-WZ: surprisingly simple Poisson-Lie duality

@ Resembles simple radial ‘inversion’
@ Remains on the integrable locus !

a k2/a Canonical transformation [Sfetsos, Klimgik, Hlavaty]

8 =
~y

Swaps the physical regions of the RG flow
The RG fixed pt WZW also self dual under PL

[
™ @
N
~
3
e o

Quantum group parameter q is invariant
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Conclusions

Summary

The YB-WZ model is an integrable extension of the n-model
@ The one-loop RG flow shows

classical integrability «— the quantum RG flow

@ Displays a remarkably simple behaviour under PL duality
Future directions

@ Understand in the PL manifest DFT framework [ HaBler's talk]

@ Interpretation of the dual as a A-model
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