
⑧VERW : o preview many ways of thinking about lattice models .

(all in Baxter's
"

ExactlySolved Models in Statistical Mech
.

"

)
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arrays
: 7/4 paths
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no path / path on edge .
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GATE : Given boundary conditions ~
,
Evaluate partition
function

+ Boltzmann weights -

for vertices ¥¥¥¥IIstate
Bolt?wth)



OR IN REVERSE : find wts.
Favorite special function

+ bdy conditions
T

( ex. geometry / Schubert calc .

to recover it as partition repin thy of p-adic gps
,

function partition x probability . )

nv.TT
L solve forExempt

'

i ← boozing ~, partition
# sides function
#

T Pay
partition µ

Additions
? Allow wts.to depend on row.co/.paramsXn--.iXr.y,.-..syt.Zi.j:=XitOyjI=fZiij)



③ Allow edge decorations to be colored . partition At

C- gets n colors 77
color (permutations)

⇒ compositions .
C- (weights

-E)
similarly : 3- gets m (s) colors

① +② : partition functions are multivariate functions
indexed

by partitions (oof ! ) , permutations i compositions .

How do we prove that given
set of ants . . boundary

conditions lead to desired partition function
( i.e; special function) ?



'

÷¥: XI:
"

-
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"
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new see

for any
choice of 6 boundary

When solvable , get edges .

reins between partition
functions Also have following properties
under Xi→Xitl for R-matrix :

-
-

tkaigeebra fbi:#on
-

① XIE -

- *
.

TYIatf.mn ② XIX a
constant .



Fomin - Kirillov notation : Ha ,b
has general quad . rein

so these are of form Ho ,b

T? = aTi t b
in diagrammatic version

today .

with braid reins .

Ha , = ① ( Snp]

Upshot : study special functions
with Hecke algebra

action using
solvable lattice models .

colored models
uncolored models -

- % non- symmetric counterparts
symmetric functions
K- fixed vectors in repin

M Iwahori - fixed vectors in rep
'm

k =
w
INI

'



Aside about p-adic rep . thy . so not of the
-

above form -

Natural Hecke algebra GCI'k¥)
But we can do

has Ti = ( g
- 1) Ti t of affine linear charge

[ i.e. (Ti - q) (Titi)
= O ) of coordinates

..

Ai is natural in p-adic repenting
.

Ai = Citi t Cz

for some Ci ,Cz .

( "standard intertwines of Prinsen
's reins

"

) s.t. Af = b

qo±µ :
R- matrices describe actions some b .

of intertwining operators .



Approaches using solubility IYBE
: Izerginlkorepm

µ Kuperbag

① Solubility ⇒ Hecke algebra action
. Use this style"

t other axioms to uniquely determine partition function
in

poly . of bounded degree , etc .

②
pass to colored refinement of

uncolored models . §}Henrik's ,

talkin

e.g.
colors record permutations waw .

YBE gives recursion z wks.

he
PXCI ) = I dw ( base case)

w-r't- length in W.HN
W dw = di , - - - dik if w= Si

,

- - - sik

in simple 5- vertex case
÷
Demazure atoms

"Denature - like
"

divided

PX = Sx CE) s dwltt)
in Denature char . formula.

difference ops -



③ Algebraic Bethe Ansatz ( mentioned in Amol's talk ;

paper of Borodin /Petrov

For example , ing student
' "

Higher spin 6-vertex model . . .
")

Katy Weber has shown
in

above s- vertex t b-vertex gaiztns P
,
Cz) = ? W .

te)

dehorn
- (Weyl character formula)
④ Hamiltonian methods :

Describe lattice model as
discrete time evolution

of particles x :¥i (yl e
't

lay
n

:
-512 -

(talk to Andy Hardt .
2 I
i. prove

commutation
seminar attendee , on this) f : ¥i• reins .



$590 WhtHAT ? What can we do once we have a

connection between solvable models
-

and special functions ?

(1) Obtain all sorts of identities / relations which

can be seen to follow from diagrammatic pfs .

( Cauchy identities , branching
rules , ready-made y
← generalizations

5-vertex to from lattice approach
6-vertex f

(2) YBES should vncdg.TT/Iqqjmutsatgp .

↳
lattice models

arise from
modules for Sedore

! caffyn:th§pes
quantum groups .



(2) con't . so my
dream :

"

Brubaker 's Mittleren alters Traum
"

create dictionary between quantum gp
.
modules and

partition functions,
with enough understandingto

make

predictions in either direction
.

.



Some examples of diagrammatic identities .

Exaym.ie l
l Bump - McNamara

- Nakasji )

:II÷
an :÷::t¥÷:÷÷.

µ OI : we cut along middle
:

regular
boundaries

a x x

along every edge cut
,s-/T# record up

between
>

e arrows as

fixed pair
>-

v v v partition X
of rows



then split lattice into two pieces
[ Py ( bottom row

vars) - Pf ( top row vars.)
n
-

possible µ perform
180 rotation - -

a" "

-II.
→ItHuai:*.

✓ v . -
- V resulting in partition function for

conjugate partition .

Result : Dual Cauchy identity for ( factorial)
Schur functions .

in Bump - McNamara
- Nakasoji .



Usual dual Cauchy identity for Schur polynomials
:

§ salt ) Sig
' FI = lit xiy ; )

conjugate
partition

B- MIN :

§ SHE let sail FI -E ) = I Itxijj )
- a arm

factorial Schur functions


