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quantum mechanics:
spin chain model

Physics

















ASM

Alternating  sign  matrices

Combinatorics



Alternating sign  matrices
- entries:  0, 1, -1
- sum in rows and columns = 1
- non 0 entries alternate in sign
       in each row and column











enumeration  of  ASM



alternating  sign  matrices  conjecture
Mills, Robbins, 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”













Razumov - Stroganov  
(ex)- conjecture  2000-2001

proof  by :   L. Cantini  and  A.Sportiello  (March  2010)





Combinatorial  physics

Physique   combinatoire



Quadratic  algebras
and

physics



 
Heisenberg
operators

U, D
UD = DU + I

"normal  ordering"



Lemma  
Every  word  w  with  letters  U  and  D  can  be  written 
in a unique way





U
D

permutations     n!



Towers
placements on a
Ferrers diagram

D
U

=  D U U U D D U U D U U



The  PASEP  algebra

DE  = qED + E +D
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alternative  tableau

Ferrers  diagram
(= Young  diagram)



alternative  tableau



n = 12

alternative  tableau
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rows
columns red

blue



The  PASEP

Partialy   asymmetric  exclusion  process







The Matrix   Ansatz

Derrida, Evans, Hakim, Pasquier  (1993)



stationary  probabilities
for  the  PASEP



rows
columns red

blue



permutation tableau





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

Brak, Corteel, Essam, Parviainen, Rechnitzer  (2006)
Corteel, Williams  (2006,..., 2010)
Corteel, Stanton, Stanley, Williams  (2011)
Josuat-Vergès  (2008,..., 2010)

(P) ASEP

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

..........  
  



alternating  sign matrices   (ASM)
and  a  quadratic  algebra
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“planar” 
proof:
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“planarisation”  of  the  “rewriting  rules”
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combinatorial  objects  
(Q-tableaux)

associated  to  a  quadratic  algebra  Q

The  «cellular  Ansatz»
first    part:



Q-tableaux










