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Let R € M4(C) be the 6-vertex trigonometric R-matrix. The Yang-Baxter algebra is : Ri2(A/ ) M1g(N) Mag(p) = Mag (i) Mo1(A)Ri2(A/ 1)

We consider Lg,(A|P,), the following general cyclic representation |[1| of the Yang Baxter algebra :

. A0y — Bn/A 01 w, (¢ 2an0, + ¢12b,0,1) _unnn; = qi“mv]?un
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- u,, and v,, are the
generators of a local
cyclic Weyl algebra.

= dim(H,) = p

One can describe the sine-(GGordon model, the chiral-Potts model or the XXZ spin s chain, with p =2s +1

To describe general integrable boundaries, we have to consider the reflection algebra [2] :

Ri2(Ap) U-19(A) Ri2(A/q) U2 () = U2 (1) Ri2(Ap/q) U-1g(N) Riz(A/p)

A solution is given by U_gg (M) = MOQ()\)K_O()\)MO_C;(l/)\). The transfer matrix reads T'(A|Pg) = tro { K+ (A) U—og(N)}-

In |3| and |4|, we solved the spectral problem associated to this transfer matrix using the Separation of Variables |5|. For general parameters,
the eigenvalues £()\) are a particular type of polynomials, satisfying an inhomogeneous Baxter equation :

tA)QA) = a(A)Q(A/q) + a(l/A)Q(gA) + F(A)

_e cyclic-cyclic fundamental R-matrix

We are interested in the cyclic-cyclic fundamental R-matrix, which does the intertwinning for
two different quantum spaces a and b :

Sba(Pb|Pa) LOa()\|Pa) LOb()\‘Pb) — LOb()\‘Pb) LOa()\|Pa) Sba,(Pb‘Pa)

Existence of § : — The intertwinner is known for the chiral-Potts case. [1]
The parameters have to be on the so-called chiral-Potts curves.
— We generalized the existence conditions and the expression of &
The reflection equation for mixed representations :

L3587 (PalA) K _o(A) L22(A[Pa) K _a(Pa) = K_a(Pa) LES(APa) K_o(A) Loa(A|Pa)
— We find an expression for §. We find a diagonal scalar solution K_,(F,).
Based on 6], we construct the dual equation and we find a diagonal scalar solution K, ,(F,).
The dressing of this equation leads to the commutation |[T'(A|Pg),7T (P.|Pg)]| = 0,

with the following cyclic-cyclic fundamental transfer matrix :

T(PalPo) = tra { K +a(Pa) S (PolPu) K-a(Pa) i (PalPa) |

5Qa(Pq|Pa) = SQna(Poy | FPa)---5Q.a(Pq, |Fa) and Suq(FPulPQ) = Sa@, (PalPQ,)---Sagn (FPalPoy )
The cyclic-cyclic reflection equation gives the commutation [T (P |Pg), T (P.|Po)| = 0.

Sl (Py|Py) K_o(Py) S (Pu|Py) K_u(Py) = K_t(Py) Sp2 (Po|Pa) K_o(Po) Sap(Pa|Py)

For cyclic representations, tr, { K ,(P, )} = 0. We thus compute the second order derivative

d? T(P,|P — dK_,(P
( 2‘ Q) = Z Hy 41 + @ 1( 1) + By + cst
d g Py k=1 dz1 |p-
The boundary term By has a non trivial expression involving K., d(ﬁ* and the first and
o

second order derivatives of S.
For a quantum space of dimension 3, we explicitely check :

The hamiltonian boundaries are symmetric and tr, { K ,(P, )Hns} oC id
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R (P2|Py) K_1(Py) R{3(Pi|Py) K _5(P)
= K_5(P2) RS} (Py|P1) K_1(Py) Ryo(Py|Py)
e R encodes the collision of the particles,

depending on their relative positions at
asymptotic times

e The reflected particle is modified by an
automorphism ¢

e The equation holds from asymptotic
conservation of momentum

The standard procedure introduced by
Sklyanin |[2| is to consider the first order
derivative of the transfer matrix. It leads to :

d T (P, P, .y dK_{(P
T( ‘ Q) :tra {K—I—a(Pa )} 1( 1)
dx, P dz, P

N-1
tra {K+a(Py)} ) Hikst
k=1
+tro { K o(Py, )HNg} + cst

The local interactions are expressed thanks to
the derivative of S and the permutation oper-
ators :

_ dSuk(PulPi) gy dSuk (Pl Pi)

Hy
& dx,, dx.,,




