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In collaboration with : Bucivmas , Bump , Gustafsson GBE)

( primarily focus on 2 recent papers w/ arXiv #
'
s .

1902 . 01795 , 1906 . 04140 ,
t one in progress )

See also :

"

frozen pipes
"

2007 . 04310

solvable lattice models for Grothendieck polys ( double p - )

with C . Frechette , A . Hardt , E. Tibor , K
. Weber

See also
,

also : Buciomas - Scrimshaw 52020 ) :

Plan for the talk :

- Overview of ubiquity of lattice models
- Brief overview of objects in p-adic repin thy .

- How deep does connection to
lattice models go ?

- New wrinkles in lattice models arising from
our story .



The Big Picture about Lattice Models :

( from my limited point of view)
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Harish -Chandra philosophy : prove theorems for all
semisimple gps simultaneously.

Goat : Use lattice models as a bridge to
methods / connex. to quantum gps which

might hold in great generality.



A Primer on Matrix Coeffs . of p-adic Groups .

Given (TN ) rep
-

n of GIF) : split red . alg . ,
gpl p-adic

L : linear functional from field f

v- a

v. EV .

Then define 4cg) :=L ftp.vo)

Example : Whittaker functional on fav ) : unprincipledseries .

L -

- Whittaker functional is made via
integration against character 4 of N

-

: opposite Unip in
over U

- G > B - TU

( it ,V) : X :
T#Yao , → Cl

"

, inflate to B

s induce to G .
rig of info of

⇐
imma.im:4?EIn....:y.-.zi....zircaaturesult Tz

Li !It, .ro ) - { feet "I! ←

cha:
. on
:c
.

t (T
"
!
: wear) , Vo : Glo) - fixed vector ' ' spherical⑦ in v) vector

"



Ancient History - ( B .

- Bump - Friedberg
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Levers we can pull . . . ( Generalizations )
-

- change group : other classical gp $11
* change vector : Pick vector fixed by I.Iwahori

smaller cowpats'S '
Gcoy=wUIwI

- change the functional : ew

integrate against others.gs . Glo) -ing.
M Hall-Littlewood polys .
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'

nthrts
of unity .
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lwahori Whittaker functions t Lattice Models .
-
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A few notes about Iwahori Whittaker lattice models :

- the model is fermionic ( no superposition of same

particles ) but multiple distinct particles may

occupy columns .

- we must use combinatorial version of fusion ,
not tied to a quantum gp module interp . ,

in order to render YBE a finite
computation .

- The R-matrix 13 (a Drinfeld twist of ) an rtl - dinil

module for Utv ( gill 417 ) ,
but in fact quantum gp can

[ quantum param related vary ( can be UrTgllrt'T
according to Boltzmann

since vertices weight of 4
like these do no# -

appear in
our lattices any vertex

( according to our choice of boundary) with sage color

we are free to choose either . intersecting itself .

but we'll say more
about this

in a minute . a



Comments about repin theory in this model :
- Just as in M - Wheeler 's talk , lwahori Whittaker

functions are expressed as Denature ops . why ou-like

easily evaluated initial state . ( " ground state
")

- Initially ,
we only allowed boundaries corresp

. to

1 : dominant wt . in Wcfl Ct , I .

But with Iwahori - fixed vectors , need larger set
of

values to determine WC 0/7 .
Won't be precise , but

we must evaluate at tjw with txt Tff) : tons .

Where X is
"
W- almost- dominant

" WE W : Weyl gp
( see paper for def

'

n )

Pairs ( Acw) are in bijection with compositions
and remarkably , using that composition in the

lattice

boundary ,
the resulting partition function MATCHES !

the Whittaker function value Wcfl Haw ) .

- Can also evaluate parahoric fixed vectors ,
and in this

model , 1- vertices are necessary . Reveals that quantum
superalgebra is the

"

right choice
"

for rep . theory .



each vertical
edge carries both

f
"biter

÷:L no
. I:

n

F
io Ffs ion
h

q
s

we can have]multiple distinct D L "

fully fused¥÷÷÷÷÷÷÷*i÷÷÷÷:
Mn → I - GIF) . d

'

Andeey - of
fusion .


