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Discrete Time Evolution and Baxter's Q-operator
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Road map
: quantisation of the Ablowitt - Ladik chain

Classical integrate system [Abeowik . Ladik ' 76 ] Quantum integrate system
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Ablowitt . Ladik chain : separation of time flow

Equations of motion
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Decomposition of Hamiltonian into left - and right movers
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Auxiliary time flow
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Since all 3 flows commute
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we can consider them separately .



Datboux matrices : Dj+ ,
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What is the quantum analogue of this evolution eqn ?



of - boson took space periodic boundary conditions
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Quantum Backlund transform → Baxter 's Q . operator [ Pasquier - Gaudin 1992 ]
( Todachain )
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.it#n : find Q

Define Qcv ) as the transfer matrix of an exactly solvable vertex model :
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Lattice configurations & of
- Whittaker polynomials
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Quantum Backlund transform pjcv ) = Qlv ) PjQ(v5
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Qcv ) is the row - to - row transfer matrix of the of
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Multivariate Biicklund transforms & TQFT fusion matrices
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ZD TQFT ± Symmetric Frobenius algebras [ Aliyah

19881
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ZD TQFT operator version of
- bosons

ZCQ
) E Vec

. ,

F=Z[ 9- it
' '

] Bethe algebra Bmkc End ( Fr ,
)

si 
p÷j§)eHom(
Zcssozcs

's ,Zcs 's )

Q×Qµ=FNdi%9*
÷ of ]

IF 1-
Z ( @ )eHom( ZCSYOZCS 's ,ZC . ) ) < Qx,Qµ>=£xµ*Fh[mica ) ]q !

invariant bilinear form ×= imizmz ... nmn

Z ( O ) E Horn ( IF
,

ZCS
'

) ) Qcn
,

... ,n ) Qx = Qx
unit element

ZCEXETER: :#) TQFT partition function Tr (,§Qx§*)9
"

genus g surface



ZD TQFT operator version of
- bosons
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AIM : describe the discrete time dynamics in terms of the TQFT



Two Q . operators Q±cv)=§,ovrQ±r
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T±M0 Functional identities 0(u1= GZNU "
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Because we are dealing with non . commutative variables in the quantum case
,

the

equation defining the Darboux transformation is now replaced with the Yang - Baxter eqn :

Dfduiv) Lytu)Esjlvl=Ltsjlv) Ly. lu )Dfzluiv )

This allows one to define Q± in a similar way as Tcu ) = Tr Lncul . :L
,
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Q± . operators for the of boson model [ CK 2013
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Current operators ( formal power series in v with coefficients in of
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explicitly known



Omitted from the discussion

D Combinatorial approach to compute Ny,u ( q ) e z [ of 1 f.
Hall polynomial

Recall skew Macdonald functions : Px ,µ( x ; of it ) = ? ftp.vlq.tl Pvlx ;qH
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with e = el "k+h ( QFT : Chern . Simons )

→ Geometric interpretation at of to ?


