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The XXZ quantum spin chain model with periodic boundary conditions is one of
£ e‘mmch has becn investigating by the Bethe Ansatz

method during the last 35 years [3]. It is described by the Hamiltonian
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The nonzero wave function components are

N=3: vY1=1
N=5: vYoo11 =1, - %101 = 2;
N =T7: voooo111=1, ooo1101 = Yooo1011 =3, Yoo10011 =4 Poo10101 = 7.

All components not included in the list can be obtained by shifting. Notice that the
components of the ground state are positive in accordance with the Perron-Frobenius
theorcm.

Let us continue the list. For N = 9 the components of the cigenvector with the
encrgy —27/2 and S, = —1/2 are

Yooooo1111 = 1, Yoooo10111 = 4, Yoooo11011 = 6, Yooo100111 = 7,
Yooo101011 = 17, Yooo101101 = 14, Yooo110011 = 12, Yoo1001011 = 21,
Yoo1010011 = 25, Yoo1010101 = 42.

Let us continue the list. For N = 9 the components of the cigenvector with the
encrgy —27/2 and S, = —1/2 are

Yooooo1111 = 1, Yoooo10111 = 4, Yoooo11011 = 6, Yooo100111 = 7,
Yooo101011 = 17, Yooo101101 = 14, Y000110011 = 12, Yoo1001011 = 21,
Yoo1010011 = 25, Yoo1010101 = 42.

We omit nonzero components which can be obtained by the reflection of the order of sitcs
since this transformation is a symmetry of our state, as it is for the ground statc. For
example, we have

Yoooo11101 = Poooo10111 = 4.
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Combinatorics

ASM

Alternating sign matrices



Alternating sign matrices
- entries: 0, 1, -1
- sum 1n rows and columns = 1
- non 0 entries alternate 1n sign
in each row and column
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alternating gn matrices conjecture
Mills, Ro®0ins, Rumsey (1982)




Robbins
The Mathematical Intelligencer (1991)

“These conjectures are of such compelling simplicity that it is hard to
understand how any mathematician can bear the pain of living without
understanding why they are true”
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Razumov - Stroganov
(ex) - conjecture 2000-2001
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The nonzero wave function components are

N=3: vY1=1
N=5: vYoo11 =1, - %101 = 2;
N =T7: voooo111=1, ooo1101 = Yooo1011 =3, Yoo10011 =4 Poo10101 = 7.

All components not included in the list can be obtained by shifting. Notice that the
components of the ground state are positive in accordance with the Perron-Frobenius
theorcm.

Let us continue the list. For N = 9 the components of the cigenvector with the
encrgy —27/2 and S, = —1/2 are

Yooooo1111 = 1, Yoooo10111 = 4, Yoooo11011 = 6, Yooo100111 = 7,
Yooo101011 = 17, Yooo101101 = 14, Yooo110011 = 12, Yoo1001011 = 21,
Yoo1010011 = 25, Yoo1010101 = 42.

Let us continue the list. For N = 9 the components of the cigenvector with the
encrgy —27/2 and S, = —1/2 are

Yooooo1111 = 1, Yoooo10111 = 4, Yoooo11011 = 6, Yooo100111 = 7,
Yooo101011 = 17, Yooo101101 = 14, Y000110011 = 12, Yoo1001011 = 21,
Yoo1010011 = 25, Yoo1010101 = 42.

We omit nonzero components which can be obtained by the reflection of the order of sitcs
since this transformation is a symmetry of our state, as it is for the ground statc. For
example, we have

Yoooo11101 = Poooo10111 = 4.
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Ferrers diagram
(= Young diagram)







alternative tableau

A

A




A

A







DE =qf& D + £ 4D

(T

Td‘:’uvmh»& tublaun w*\\w{i» w
(M) =W o []
L(T) = wh rows witbhout blue
) = N columns wibhout red L



The PASEP

F’artialg asgmmetric exclusion process
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The Matrix Ansatz

Derrida, Evans, Hakim, Pasc]uier (1993)



stationaty Probabilities
for the PASEP
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TASEP

Shapiro, Zeilberger (1982)
Bralk, Essam (2003), Duchi, Schaeffer, (2004),
Angel (2005), XGV (2007)

(P) ASEP

Brak, Corteel, Essam, Parviainen, Rechnitzer (2006)

Corteel,Williams (2006,....,2010)
Corteel, Stanton, Stanley, Williams (201 1)
Josuat-Verges (2008,...,2010)

Derrida, ...
Mallick, .... Golinelli, Mallick (2006)



altemating sign matrices (ASM)
and a quadratic algebra
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“planarisation” of the “rewriting rules”
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The «cellular Ansatzs

Hrst pa rt

combinatorial objects
(Q-tableaux)
associated to a quaclratic algebra )
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