Cchuwr and LT Po\7nomba\5
from Lot Models

Stj\ws’m ZM

Univ. MianeSvia

Joine vove witn s M Curran & TestrWolfy &V 2
pertovad, oy B.Bruboker C[recetie K Weber

0t UMN Conbinctnnied REY



O th'»Q\' ne

‘ Symmﬁh‘c Fwnctions, §SXT & Schur ?o—Q\’v\omw\\S_

‘ \‘I(,e' and  Schur ‘?"Q*/ nomatals

¢ Ribbon Tableaur anf LLT pekynomiols

Luthice Mo del Lor LT p&ymmi‘aﬂ':.

+* The S.Okme_(lofju:h'vt\7> W\.,del S 3{&;« CAc!ltt).eriﬂ‘H:] In
argiv 2a02,02%7b  (Corfeel ~ Gitlin ”Kmtl‘r\j’l\\azo\>

2 The Colored famnic \Jo vtax Mw\e\o{ ASS arwal - Bovudlin - Wheeley
(owxrv 2101, 01 699) Specieli bo mocdenald , Non s pmmcbic acdorod

LLT, fuctonal LLT ..oy
. \ro.ng - Baxter EE‘W.'\TGI\ n



Semi Standard Yowg Todeaus

CWesay h=(A A - AD & o partitin of A
f A7z 7% md Athe Agen

* T‘N.Y cen be K-PV'WVA bj Ynﬂj 4?0\81‘10\5 .

'A‘: (5)3:}.‘)

— W WUt

|
. \(vw\ﬂ Tobloaw ave £ \\'-‘13 ot o \’owj At‘oanw\ with |‘n'h3<lr$.

A talleou 35 coled somi-ctanderd ':(' row entvies s Wenkly
(.l\uaaSl’.S and Cu\Wm\ ewkhel ove g-bh‘rkly (nCreb 9}33

Dencte S5Y T{\ e set ok b Somi-storkord Toug Tablwmx whuse
$\MQO s A,



S%Y.‘ ond  Schuvr ?oQ\,f\om:alg

'E s SQ‘(T AN EAE T P
%'“‘ .* : ; > - SS\{TZ),,_) ;‘ z_;rr é SSY ‘(4’43\)
n ™

o Defie @ weight on SSYTy @ wi: SSYT; Y AL TR
k .
* in ¥
Wt(,-ﬂ = %i i
|

W

a0 y 4 &
_:‘L, )= .X'I’Xl Fx's K

©3 Wt(




S%Y‘ ond  Schw ?onnom:oLg
¢ the Schwr po Q\’Mmia\ of Shape ) 3 ‘\(J“(\,\A %o be

J}\(X.-“xn} = Z wt(T

TessYTa
Ea X: (’:,\3
| 2 2
3
SA(KU“A: ’X,‘ '*7_ T LK. + L Xz
(T LI D]
2 - )2 ' L_z_‘ )

_X“M\QV[\ Sck\ﬂ‘ r,Q\’r\om;a\s R S7mmL'lWC, IQ

I (%)= SA(y = ") For any ™ < Sy
\\PQY'M\R(ﬁ ‘the VM%\Q doesnd d\oqﬁl he p uef{\'mn‘ J\n




I ce An 2-dim e model & o {-N\cq of +he
‘Q"“Mﬂs disgam N [ ond — S0 heb
el Oxyqen at¥m (S connected to Q) hydmém ghoms.

H O H O H O ~H



I ce An 2-dim e model & o {-N\cq of +he
‘Q"“Mﬂs disgam N [ ond — S0 heb
el Oxyqen at¥m (S connected to Q) hydmém ghoms.

H——cl> A—O—H O0—H
H




I ce An 2-dim e model & o {-N\cq of +he
‘Q"“Mﬂs disgam N [ ond — S0 heb
el Oxyqen at¥m (S connected to Q) hydmém ghoms.

H—O0—H O—H O0—~nr
| \
H H H
H—o0 H—QO H—O0O—H

l
H H H

| \

H—e H—O—H O—H



'PeP\ate evely H—0 wt an anw H >0

- Fll ot the empby spaces with OV R

Cn
H—O0—H O—H O0—H H> 0<H €O<H <05 H

\ l V T T

H H H H H H

| ] T 0
H—o0 H—0O H—O—H H—+O~9H-—->O~>H—}O%H

\ v 1 4

H H H H 2 H

\ \ ¥ T \!
H—e H—O—H o0—H H20>SH—=0&H <0« H

Ay \ \Y,

H A \“

Thic {5 a \ b VMN‘ mth



The 6’V¢-Y+€$ Mer\ S o Con(-'n‘naawiti'm 6& Gvrsws ony
ewy edqss, ng a squae \sttce |, co thet ey verte

hat > in-anme and 2 oul - ANIWS

A A A
St
V)/\A
>

Vv</\<
A B A
YT Y




The 6’V€-Y+€$ MDAQ\ S o Con(-'-‘naawitfm 6& Gvrsws ony
ewy edqss, ovg a squae \sttce |, co thet ey verte

hat > tn-anms and 2 oub-owwS

Ther an 6 prsivle vevter can%mtmm

PR



The 6’V€-Y't€$ MDAQ\ S o Con(-'-‘taawiti'm 6& Gvrsws ony
ewy edqss, ovg a squae \sttce |, co thet ey verte

hae > in-anms and 2 oub-awWS

Ther an 6 prsivle vevter cnn(‘iam’wm

sw NS SE W EW NE
which can b€ -k\\ovg(hf as\‘ut\ice PW\S':

'gek ond wp = ro.-k\\ ; ﬁak\'. and down = Mo pad'h






BOH-ZMWW\ Wthw\'S W\& Fur‘hl‘ﬁon 1ch('j‘on
M\ Nt the same o if\Tf.gar fmr\-,s‘l:bn.

For every verter defrne S Bottamam aeigil as Jollows

o <[ o[

wWhev 1 15 fhe Yow number.

Nete thet Tty & 0-6“"9“*3 a 5 -vertes Ma&l‘,
be cause (—I—< s uv\m-‘g\n‘\'-z&.



BOHZMN\“ WHS\N\S 0\1\& Fur‘hl‘ﬁon jr—:umc(:r“cn’\

Rr o gien bomi«»j anditin’ | defie Yo putition £unction o be

X2 = 2 T (o)

a&ﬂM%\m v is &
ctotes T Vet 1

Fox the Fohowing Downdwy | tve pastian Awitan 75 >

>A,\\/ \/)
YT

1 %11
T %l %l

P(‘X.'Xz) = 'X\z’h* K'X),



BOH'ZM(MW\ WNQ\W\S w\& Fur‘hi‘ﬁoﬂ Furction

BOMA-M:’ Cbnc‘:{:im'
FW‘ [} :“3” ‘?W‘b\ﬂ\ A ) &eetc\e [ N bow\c\ﬂj Ondition :

,J:\A—\/V\j\ AN AT Y Y Y Y
A Js

:I_;_Vﬂ‘ y
AV ANL VY X

“Thedrem 1 The ?avh‘-h‘m -Q-\MCV‘O'\ wndar this \0ow\a\wj cond.tn
QTW‘S he Sclw\\r "v\ynmtq\. .

P (5-%) =S, (i

AVl

N/
vV V v N VY




Rib\oov\ Tolol eamx K \_LT ?b\\/nnmfa\s
Lcc\m. | astowy , Thi bon

"Rbvon Talteteer , ot -Lflevred Truckims, Gustun Afiwe Algebrss, aed Unipot esbs!
(arXsv 15120;!)

A rbbon 18 & (Skew) You:\j di aarom fhnt doent rtain

The Spin o-( a rbben s keca\n’c -1.

E’j' [ I T

SP;r\ v2 | 1 o |



Rib\om Taboleamx K LY ?b\\/nnﬂu‘a\S

A n- »\m").m*\%l chnp 'S A ‘tl’ﬂf"a 0‘( & Skew \fw\\g
&t‘ugnm bg n-rn Ybons swh +het  the *\'b?— h‘awt (ornevr

of each ritbon touches -the novihem loowvlm'g.

Es, X




SQMi S‘Wﬂr d K“.»VW\ Taa e AKX

A SSRT js defined "‘"“"6”“5‘)’ to the $5YTs  with
boxes ve.g\au& b)’ rFibbons | such 4ttt Fhe restiction
t any nwnver i3 o herizerts | stnp.

E°3' | ( o4
213 )

Th othey words, A SSRT (5 of shaga 2 1S & S@wa@ of
?Mi‘h\'\) ¢"’7\.‘,; Al & =N A 6 weh Hwt
AN\Ae AL \X —~  an honsontoA st ps .



L LT pobynomiols

Gien patition N (il by n- ribns) |, defire the
n-LUT pohyromee] sssrinted 4o A 4o b2

spin (T)

G:)U\---'xq,b 2 4, wt (T)

Te ST,

wheve 9?“\ CT) 13 the swn G% Gf;'l\s o'ﬁ all  Abhons )‘nT



Examp\« J{' LA vay nbm»‘al.s

2 2| > (2')
| | 2122 6 (’)C\')(Z q/)

(3.3.%)

1

LI )
= Q/‘(’[I +¥|TL+%’FL+(XL)

2

F 6/4* MK ITENY

(2

9% %,

N : : G(’M»’;)(x‘ e 1) 2

2
RS % S A A 3
q/ ~Q 1 _ (x|+xz) = SD(_%,'X:‘)

"IT)emm (_LLT) o LT Pt\\,nomf&\s v Sjmmd"h'c.

o When 4=\ G;{“('K\""xha\) 'S a ?wdu'«c f

N Shuy rol7nomla)s



\Gw\a Tapkanx and Non irrl’ersccﬁnj [
SSTTS ave '@l&ss o‘( pArtimS

-o—
..s—-ej

T3

o e o e o o

[ (o] L [ (] o
o [ o L [ [
e O O O o o

of

M)

O O e O O o

®e e O e o0 o

0O O & o0 O o

[ L o O [ o]

® © o o O O

ea fa‘HnS

o lo

Peo-Lo-



\G\M\g Ta\o\uvxﬁ and No(\ i'ﬂ’ersccﬁﬁj (Lthice fm-lns
S59YTe ayre -@lo.sg of  parwms :

NNy AR X

T Lo

—+—o—

O —o—eo—0—0—o
(o]
(o]

F

Peo-Lo-




\G\M\g Ta\o\uvxﬁ and No(\ i'ﬂ’ersccﬁﬁj (Lthic fm-lns
S59YTe ayre -@lo.sg of  parwms :

LA R A

T Lo

Peo-Lo-

-—@
—o—o—o

-— 9o

do
TIT

CIQIM ﬁ\is ?S (8 M\\ﬂ\\"’- pmsew‘nﬁ b\‘aub‘oﬂ.



Buck to the Bekzmam wenyirts

(|| ke b e

wt(v)

* the o-mrju-kaa vartex ig when W?A'ﬂ\s intersect.

0 E"e"‘] left arod gets & ueight ;g




&4

2

3

%

3

| acttice yaﬁ\ €or Ribbon Tableaux 2?




LT
T




Tn each viboon
Ww-y.“ght o Mg

o the bstiowm btﬁ‘k} ® O ¢ o O ©® o o

\‘\\

otWers moved uY

L
L
e o
(] ° [
rb




Co\oveA Mm-il\“:QVSQCt?r@ Loc(-\-c‘c: rpd-h

”n
-T

=X

=i

gP}(\

—
o—

4t o ntersedm




Lottice Model 27




N - hbbon Lottice Model

) Y) ) 4
() ) ) 4

) ) ) 4,

) ) 4) 4,

bﬂm{h\rj Cord.Hhon.

) ) ) Yy

) Y) 4) 4

) ) ) Gy
) ) ) 4
) ) ) 4
) ) ) G

v

SN

i,



M- Fbbon Lotice odel, + pdmisble vertices

(RY)
(R?)

(R2)

wt(v)

e—— tw\'s‘\’eA ¢ 5\32

9§ = Stm:akt dgl
¥ of Inaww = F "" wt anow

ND (\Mﬂ}@ o( avrow 0N s-(;m:‘alr(: edaz%.

Belzmonn We uﬁ‘\\'s

s %o 4 in O

eSS

X

%%#%ﬁ%%@

g8 KPS

a X



N - Nbbon Lotkice Model




UMMM/
UMM
ﬁnﬁ
&
MR iL%
NN, |
/ ele‘e

i

. .::. ﬁ;

N - Pkbvon Lottice Model




= n-CthQJ NILP

n-Ribn L pdtice

), 0,00
) D) G

/), ) ) ).

(RN
LML)
) X
0 9L
IR

/) ) UY )

) 0 D
) AN Uy




= n-CthQJ NILP

n-Ribbn L ottice

Qv
2

- o

N
o
o
OS]

x2 &

/), D)
/) D) G

() AL/OE)

(ORI
O () B
W)
D .
ORI

/) ) UY )

(BB 30)
D QXD

bl




5!'(\3& Ribben

X v 1 4 9, 1
% of ntesectiont  jo ecattly cLe-\uué b}' the Bdzwam Jgsl:ts,

Pick vp one  X- weigl\'b ot e Left-mest orved

T\"LO\&M 2 Fowh‘-kﬁm _‘w,\c\—.\,n ,,.Q e rhlov |ptice
= LLT \;.Q\,nomﬁs !




LL’\' F'\7 nominds QW ﬁ M-&vgw! D‘? § char rﬂyﬂw:a\S

Fbqg Fbg Fbgrbj



\(OJ\ 3 BO\K‘\'QV thﬂfﬁoﬂ

Fow the Tece mu(h\ introdute  new vertlees cdlled R(n‘ vertices

X

T olctim 4o+ ory Bacter Epetim o & sel of eiyds fov

“ - verbices c.w:\r« At o

¢ B 9 &
$ = z 0 ><
w; T —b 065 | ¢ b

'eov anY\OOW\hV} 18¢) 1410 O\PTK\DC.




\(BE iMp\ng gymme‘\w\}'

2

X
3
&
)
6




YRE implies Symme‘\?«\}

X




YRE implies Symme‘\?«\}

vt & w = WM




(RE inglies Symmety

«u-‘-l-“w><
R

~ vy Hw — N



x.‘):._lral-
N K

“,__/
-_—n$ W0 o




\(BE iMp\ng gymmc\w\}'

()

6

wt(X)-

~ ot Ff w VO ¥V

~ A Hw =N

-~ Y PV N =

_ﬁ\ﬂ Pav‘bl‘-biov\ -Q-(Ay\cvov\ W\{S xrhe same  but K, ond Xz s

e suﬂaé?_



S ohclion to Schur YBE Rm w‘g\\*s

D A G S



YBE '(:W nf‘RibeL R(Mf verticed

b¥s

° BQCause OYYIWA (_w\m't C\l\w%q on g—byu.‘a\n&. ealg’qso miSt  (ntendr
QGQSCL O Ve Q(m& (CKLQP'(: .eor 1,)

o —H\QW.‘QWE \‘.{—CM \ne So\wc\ a‘w\o vk the Sowme \90\13 as 'H/Q L- \ﬁVt‘(ﬁ Ml&'ﬁ\
but with Some Ctmp\iCa'Uon ‘QVDW\ thq ‘lIS_

v Theem < The R Lueigits we q-onslagve of prdcts of ROt



Thank Yoo ¥



