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1. DENSITY MATRIX FOR INHOMOGENEOQUS
XXX-MODEL.

Consider the XXX anti-ferromagnet given by the Hamilton-
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R-matrix:
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Thermodynamical limit: N — oo. Mam result.
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2. CONSTRUCTION OF Q).

Explicitly,
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at \i = M\, A\j = A, kB # 4,7 only. In homogeneous limit
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3. DEFINITION OF )A(,gi’j>(A1, e A

1. Trace.
We define “trace over a space of fractional dimension”: unique
C|x] linear map

Tr, : U(sl) ® Clz] — Clz]
such that for any non-negative integer k we have
Trp1(A) = trpmr®(A) (A € Ulsly))
Tr.(AB) = Tr,(BA), Tr,(1) ==z,
Tr.(A) =0 if A has non-zero weight,

inh
T, () — sinh(xz)

sinh 2

2 2 _
Tr, ((H?+H+2FE)A) _ 7 _ Ly 4)

The point is that from
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L-operator:
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Consider a ‘transfer matrix’
~ 1

Xn )\ e ,)\n — —
( : ) )‘1,2 Hp:3 Al,p}‘lp
A1+ A
2

X TI’)\L2 (qul] (

where
THO: A, )
= Ly = Ao — 1)+~ LA = A, — 1)
X Lp(A = Ap) - -+ La(A — Ag).
For ¢ < 7, we define
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Here Rg ) 1s defined using R = PR:
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4. PROPERTIES OF )?,S,m()\l, ce )

1. Exchange relation.
Rt (Mo ) Bign st o) X5 (- Xy Ay, -+ ) =

= X PO N, A, - D Ree1Neor) Ry g (Mkse)
2. Two difference equations.
)?7(11,.7')()\1 — 1,0\ =
= Au(Ar - A X O, M)
)?éi,j)()\l — 1, \) =
= Ap(Ay, - - ,An))?,ﬁl’j)(Al, e A A A, )
where
Ap(Ar, s An) = (=) "Ria(Aiz — 1) -+ Ryp( A — 1) Pi
X Rin(A1n) - - - Ria(A12)
3. Commutation relation.
[)A(T(f’j)@h .. ,)\n%)??(lk,l)()\h ... ,)\n)] — 0
4. Nilpotency.
XD, A)X B - A) =0
if {egrn{k i} #0
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5. Recurrence Relation.
P XL, M) =0,
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6. Cancellation Identity.
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The meaning of XA/n(l’j )is the following. Recall that
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w(A) satisfies simple difference equation:
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5. EQUATIONS FOR h,(A1, -+, A\y).

According to Kyoto school h,(A1, -+, A,) satisfies the fol-
lowing requirements:

1. Invariance. h,(\{,--- ,\,) is invariant under the action
of 5[2

2. Symmetry.

hﬂ(.v.. DYDY v)

= Rj i1 M) By i) a5 Ajy Ajyn, oo 0)
3. Difference equation.

hn()\l — ]-7 >\27 te 7)\n>
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4. Normalization condition.
7)1_’1 hn<)\17 7)\n> —
— (_1)n_181,1 hn—1<)\27 e 7)\n>
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Why our Ansatz satisfy these requirement?
Invariance is obvious.

Symmetry follows from Exchange relation and

~ ~

Rjji1(Nj 1) Rigri(Ajyj)sn = sn.

Difference equation. Rewrite the Ansatz as
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Hence
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Recall the Cancellation identity:
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Collecting terms one finds:
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6. (GENERALISATION TO XY Z-CASE.

Here we use parameter ¢:

A=nt
The R matrix is given by
r(t)
R(t) = p(t
=P
3
1 9a+1(2t + 77) o o
r(t) == o KRQo,
( ) 2 az:% 904—1—1(”)
where
61(2t)
t| = :
d 01(2n)

Consider for simplicity only disordered regime:
n,t € 1R, —in >0

p(t) is given by
olt) = &2 (21 — 2t) y(4n 4 21)
V(20 + 2t) y(4n — 2t)°
y(u) =I'(u,4n, 1),

where
1 627Ti((j+1)7+(/€+1)0—u)

Mu,0,7) = H | _ g2mi(jr+ko+u)
7,k=0
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A(Z,

The main formula remains the same, but definition of {2,

changes:
QUD(ty, - 1 Zwa D) XED (- )

where

n(t) = o gl (OZ(%lnsO(), () = - (1)

25

7)



26



7. DEFINITION OF Aéf;@(h,--- o).

L-operator:
3

L@y:1§:a”ﬂ%+"%%®aa € A End(V).

2 0—0 9a—|—1<77)

where A is Sklyanin algebra:
[507 Sa] — inc(SbSc + Scsb)a
1Sy, Se] = 1(50Sa + S450),

where
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Casimir elements:

3 3
Ko=) S, Ky=) J.S.
a=0 a=1

"Transfer matrix’ with minor changes
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XUy, ) = (1= 1280 XDt L),

n
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C)/(\ifg’l;f)(tl, Lo ,tn) — (AT — TAl) A(172)(t17 o 7tn>7

n

where ¢ = 260 /6,(2n) and
Aaf(tla'“) :f<t1—|—&,)_f(t1,)

Traces are reduced to the following ones:

Tr)\l — )\,
Tr\S, = 2040




