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Plan of the Talk

MABA for the twisted XXX spins chain

Moditied Slavnov's formula

Full counting statistics for the twisted XXX spins chain (with A. Hutsalyuk)
Rectangular 6-vertex model with general boundaries conditions (with M. Cornillault)

Open problems



MABA for twisted XXX spins chain

Conjecture (B, Pimenta 2015)

Proof (B, Slavnov 2018)

Twisted one dimensional spin chains

[Heisenberg 28],[Bethe 3 1],[Sklyanin, Takhtadzhyan, Faddeev 79], [Slavhov 89],...

R(u)=u+ P  Rgp(u—v)Rec(u — w)Rpe(v — w) = Rpe(v — w) Rge(u —

R matrix Star-triangle, Yang-Baxter equation.

[Yang 67][Baxter 72]

w) Rap(u — v).



Quantum group : The Yangian

Rop(u — 0)Ty(w)Tp(v) = Ty(v)Ty (uw)Rap(u — v)

A
Monodromy matrix TCL (u) — Ral(u) o RCLN (u) T(u) — ( CEZ%
Transfer matrix t(U) — t?“(KT(U))
Twisted XXX spins chain H — 2 i (111 (t(U))) — N
du u—0

N
m H:Z<0Z®Ji+1+Uz®gz“+0’i®"5+1)
k=1
O'%_H — wagaﬁ

1



Modified operators

(kKT
« Mysterious » Twist decomposition K =BDA = _

One constraint, one free parameter kK™ — (p1Kk + p2R) + p1p2 = 0.

Moditied monodromy matrix

Moditfied transfert matrix




Modified representation

Off shell Bethe vectors




Off shell action of the transter matrix

K

H2)r12()|0) = —-r12(2)112(w)|0) + Ay’ (2, 2)v12()|0)

M
+ 9(ui, 2) B (i, ) vaa(2)v12(3)0)

A (z,2) = (R — p1)M(2) f(@, 2) + (k — p2)Aa(2) f (2, B),
EY (ui, @) = (k — p2)da(wi) f(wi, @) — (R — p1) M (wi) f (Ui, us)-

For finite dimensional representation

N
E 287; =95
=1




N
Fixed number of Bethe roots Hu =) 28 =25

Produce the mhcmog eneous 1Q equation (off diagonal Bethe ansatz Cao &al, 13)



Slavnov formula

Conjecture (B, Pimenta 2015)

Proof from linear system method (Cramers rule). (B, Slavnov 2019)

N
> M X; =0 X; = Sk (1, 0)
1=0



Full CQUDUDQ statistic (B, Hutsalyuk to appear)







Calculation of the overlap from Modified Slavnov formula

Use Iree parameter of the twist decomposition

P1 P1 P2 P2
Kk_  K_' Kk_  Kk_'

p1p2 + K_Kq — (K1p2 + K2p1) = 0, p1p2 + K_Kq — (K1p2 + Rap1) = 0.



Calculation of the overlap from Modified Slavnov formula

Use Iree parameter of the twist decomposition

P P1 P2 P2
K_  RK_’ K_ K_~




Close formulas fonctions of Bethe roots

3 A (0la)\* detr (52 ) det caAng;klﬂ)
<exp (Q(e) (ﬂ)) >K B Z,,: 9(u, @)lg(fv,a) (AZE((; :‘3) deti Ecay%lzku)% det Ecay%:kv)g ,

aAK(z.k|ﬁ)) det; (CBA%(Zz;klz))

<exp (Q(E) (B)) >K 1 dz 1 ) (AK(O 1}))3 detr, (C D,

o Uk (U L _
v ) det s, (cc’?y%(ujkl )) H yf{(zjlz)
j=1



O-vertex modadel

Definition 1.1. The partition function of the inhomogeneous six vertex model on the
n X m rectangular lattice with general boundary conditions is

an('&'ﬁlBlé) = 13% (H B,, H ébj H H Raibj (’U,Z — ’Uj)) : (17)
% \i=1  j=1

i=1j=1




Rectangu

ar b-vertex model with GB

S (B, Pimenta, Slavnov 2024)

Definition 1.2. We define the following twist

B=|e)® (w| and C =|s)® (n|.

We can rewrite the partition function with the following formula

Zm (@|0|B|C) = (W| @ (N| (HHRa,bJ(ui - ’Uj)) |E) ®|S)

i=1 j=1




Proposition 1.1. [BPS2/] The partition function of the inhomogeneous rational siz-
vertex model with general boundary conditions is

tr(B)"tr(C)™ 1 K®) (alo) (1.12)

an(ﬁ|'l7|B|CA') - (1 — ﬂ)m g(ﬂ 1_}) o

with
g—1- BBIC) By twle). tr(C) = (nls) and tr(BE) = (nle) (wls) .
tr(BC)
(1.13)
The modified Izergin determinant can be expressed with two formulae [BSV18]
K(ﬁ) 1 — 1 t . (S f(a7vk)f(vk’fl—)k) 1.14
nm(UIl ) lg(k,?ém ( ’B K * h(’vk, ”U[) ( )
_ m—n _\ & f(ug, )
o (1 o /8) lé(i’?ltSn (f(uk’v)(sm o ,B h(’U,k, ul) ' (115)

(Gorsky, Zabrodin, Zotov, 2014)



Proposition 1.1. [BPS2/] The partition function of the inhomogeneous rational siz-
verter model with general boundary conditions is

A

tr(B)"tr(C)™ 1

Zm‘n(m@'Blé) - (1-8)" g(a,?)

K'Y (alv) (1.12)

with
51 mBE(C) (B) = (wle), tr(C) = (nls) and tr(BE) = (nle) (wls) (Gorsky, Zabrodin, Zotov, 2014)
tr(BC)

(1.13)

The modified Izergin determinant can be expressed with two formulae [BSV18]
K® (o) = det (B + 1% kS (Vk, V) 1.14
nm(ulu) 1<(k,(l<m ( POkl + }),('Uk, Ul) ( )
— (=B det ([ flup, 0)6i; — pLIK ) (1.15)

1<k,l<n I h(ug, up)

HQng ANEOLIS hmit (Cornillault, B to appear) (Foda, Wheeler 2012)

A

tr(B)"tr(C)™
(1 _ ﬂ)min(n,m)

r =—=U—7. 8 lé’i,jé(%ne;(n,m)

Znm(z|B|C) =

with d = |n — m)|.




Thermodynamic hmit (Cornillault, B to appear) (Korepin Zinn-Justin OO)

Ft(xt, 1)

Ft(xt, 0)

[

(a) For § = —1,0 and 1 (respectively in blue, green and red).

Ft(xt, -1)

Ft(xt, 10)
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(b) For 8 = 0,1 and 10 (respectively in green, (c) For f =0,—1 and —10 (respectively in
red and dark-red). green, blue and dark-blue).

Figure 4: Graphs of F' for different values of 8. “xt” corresponds to Z and “Ft” to F




SOme open proplems

e XXZ and XYZ cases

* Thermodynamical limit
e Open boundaries cases
* Higher rank cases

e« Ft au-dela ? »
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Grazie per 1’attenzione !




