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AKLT model: Exercise

The ground state of the AKLT model has the following MPS form:

|ψ〉 = |~σN〉Tr[Bσ1 . . . BσN ], (1)

where

B+1 =

√
2
3

(
0 1
0 0

)
, B0 =

√
1
3

(
−1 0
0 1

)
, B−1 =

√
2
3

(
0 0
−1 0

)
. (2)

(a) Verify that B matrices are right-normalized.
(b) Compute the transfer operator T =

∑
σ`

B†α
′
`+1σ`α

′
`
Bα`σ`α`+1 , and verify that its eigenvalues are 1,−1/3,−1/3,−1/3.

(c) Compute the transfer operator for Ŝ z, Ŝ ±, and eiπŜ z
, using

TÔ[`]
=

∑
σ` ,σ

′
`

B†α
′
`+1σ′

`
α′
`
Oσ′`σ` B

α`σ`
α`+1 . (3)

(d) Compute the asymptotic ( lim
|`−`′ |→∞

lim
N→∞

) behavior of

χzz
``′ ≡ 〈ψ|Ŝ

z
[`]Ŝ

z
[`′]|ψ〉 (4a)

χ+−
``′ ≡ 〈ψ|

1
2 Ŝ +

[`]
1
2 S −[`′]|ψ〉 (4b)

χ
string
``′
≡ 〈ψ|Ŝ z

[`](Π
`′−1
¯̀=`+1eiπŜ z

¯[`] )Ŝ z
[`′]|ψ〉 . (4c)

Check your results: χzz
``′
∼ e−|`−`

′ |/ξ with ξ = 1
ln 3 , and χstring

``′
∼ − 4

9 .


