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Self-dual Potts model Loop formulation

SELF-DUAL POTTS MODEL

LOOP FORMULATION

two kinds of tiles
)( X
type a type b

statistical weight, w(y) is

(2€) pX) gH3) X 4(O)
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INTEGRABILITY

YANG-BAXTER EQUATION
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Prior Art Holomorphic observable

HOLOMORPHIC OBSERVABLE

observable on embedded lattice'
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Prior Art Discrete Holomorphicity on a rhombus

DISCRETE HOLOMORPHICITY

ON A RHOMBUS !

with  p(a)=€e'""29,  want Y w(z)Az=0
o

n2 (I-¢pa-m) az + n(l-¢la—n)+d(-m)—d(a)) by =0

n(l-¢pla-m+¢m-pa) az, + n?(l-¢(a)) b,=0

[_&]  Australian
<= National
G2 University

'lkhlef Y & Cardy J J. Phys. A 42 102001 (2009)

Imam Alam (RSPE, ANU) Discrete Holomorphicity and Integrability ANZAMP Meeting 8/16



Prior Art Discrete Holomorphicity on a rhombus

DISCRETE HOLOMORPHICITY

ON A RHOMBUS

m needed angle independent condition
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DISCRETE HOLOMORPHICITY

SELF-DUALITY

m dual weights given by a — 71—«

Gq _Qg-a _ Sin(% (7[—()!))
Ea - bi—a N sin(%a)

m satisfies self-duality
G @
be

G‘ll N

m réles of a and b are interchanged

[ ] Australian
«== National
=279 University

Imam Alam (RSPE, ANU) Discrete Holomorphicity and Integrability ANZAMP Meeting 10/16



Contributions A family of solutions

A FAMILY OF SOLUTIONS

m condition for discrete holomorphicity
cos((1 -o)m)=cos(21)

m positive solutions for conformal spin

g:m(g_&)
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m weights indexed by ¢
a_ e sin(3-09 aw _ e sin((1-F)u)
ba sin((2-¢)(n-w)’ b(u) sin((1-4)(A-w)
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C

INVERSION RELATION
DH = IR

DH on every rhombus with same o
internal edge cancels

five different chord diagrams
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Contributions Inversion Relation

INVERSION RELATION
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C

INVERSION RELATION
DH = IR

m quadratic equation in weights

B f=—a =

nNa,ad_g+adgb_g+bya,=0
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INVERSION RELATION
DH = IR

m quadratic equation in weights

B f=—a =
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m the inversion relation
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inversion relations for the dual weights
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Contributions Yang-Baxter equation

YANG-BAXTER EQUATIONS
DH — YBE

m third rhombus with a + +y =27
m infernal edges cancel

Imam Alam (RSPE, ANU) Discrete Holomorphicity and Integrability

ANZAMP Meeting

Australian
Naf

14 /16



Contributions Yang-Baxter equation

YANG-BAXTER EQUATIONS
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m infernal edges cancel
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Conclusion Summary

SUMMARY

m DH — IR+YBE
m DH fixes conformal spin

m simple geometric construction
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