5”,‘F+ic <table evxva\o!;e :?OR H;\B\ (Cz\

X = Hilh"(¢¥):= {j c €lxyd : dim, CDugl/3= “}
TORLLS Qct+ion T @ X " (X.ﬂ}ﬁ (X‘{H)j"}z>
More con venient+ choice &1t pazam.  a =t /4, , = tta

Torug fixed POIVH-S

XT=— {2.: =N |\ v\_} X IS a Nakad'fmq’;
7u,inv VaR[lej

|

[ v
J= <33, X 32) X3> /?;)‘(3 4’/?’/& //

l
T y |9n |9l
A= |

&
B
X\\\\




A
Fock spaw RepResemration o quan. +oRoida| Ui.+z(3rl’>

Mawlik — Ocounkov +heokj gives:
() Acton ok Uy, () C Fock
Fock= (55 Ky (Hilb™(€¥) = Qlp p.-Te Rlrdy)
- Ex. Slope o-sQ,\oa\g.

o ° @ ® o e o D
) S— '
6 o ¢ @ o % T//O:/ O{(:z = (an’ ! h 70
°© v o @ o’ ,o:’/o Py\, n < 0
e ¢ %o oo Slope, oQ —Sulm\?(dako.
o/,o"’/o [ ) ® ® ° ° 00)
; ° o @ © © o o O(( n = h-+l’l Macchnau
bPQR&q‘OR.

For each slope. s= e
S
Heisen \Dzvg H
2\

() ;)Y _ 1o =
[O(h,dm]_h %"‘“’" S@M%&&m n U4I+,_(8.11)



K - +heoretic  Stable basec

MO
ForR each s=%b =y basis S[Q?/\b) o+  Fock

in which Heisanbzzé Hajp 0c#s Tn " Simplest way"

E x: S{;:) — Schur Po\jnomfa\i (Pie.2§ Rules)
S(:) — Macd onald Polj nomiall
5(“)(”) — Rational” Sclur ?oljn.

b
For ac+ion ﬂ- Ha/l, Ih Qas;g S(‘;I_)

Sep A.Neﬂuj "The alb Pieri Rule”



Chav\% ol— s+able \:)&ST_S

Ih ”IV\'ﬁihf'/CSTma/ chanje LQ- S'ra,[a[e Easfs”
E.&oask\i and A. NeguA— Studied +RansHHON matries

WMQ Z T WD maé} 04 6 << |

Iv(.
| pl=h
=B , ﬁ
h=3 = | OO |, s=2 d c.l/ia%onou\ m atv i X
’XS ot monom. in a
Cr,0, ad3R(Em) Y such +hok
(172) laureat+

~ €Y o -\ _
=1 %0 0 — s T70 s polyn it
\O ) © ) | - DQP.QV\ clS QV\\:‘S on

donomina+oR ot s= %/b.



N\
LQQ‘Q,RC—TlﬂibOV\ InVolu.H"O\n §0R U*(%‘b)

Ct)lnje ctuRel
L-T

ghe
(2) A ction < Ha«/b

There exis+s Gn; que

involution of L\) T(a’”’) = T
Fock modale ok Uy (3h)

such  +ha+
ext+ends 1o
N al®) X+ b(’v\):j: alt) X + \o(i\“)g 3eome¢vic/gu—fovx
(?_3 m :\®> ot U’h (%\b)
@ $v = v
TRansition matvi X be+wa¢h 5+va4akibasfs \7\7
and A (S a matriX
TL‘T

g



Tn +his +ulk

« Al bases Sa;/\_b) appearR  as lim s

o+ '/elIiPHc Stable emm/o/:e”

o The_ el\iPHL S'l‘&HP_ Q.VW?,\OP?. h]&lﬂ
describeS 7 2D- miRROR RymmetRy)

X > X‘ <Symplec+ic>

iaqlf—!ﬁ

° CQWJCC-H&R es ﬁ— GN aRe vaious
fpom 3 D-miRROR gymmejvy =+

ell. Stable vazlo‘oe.



K“*’he«oﬁq U Elln'PHc colrLOMOlo_o\\\

Assume XT= {p,--- pay - finite Se+
Fix 1 € C* and E= Cx/clz - elliptic curve

K-—H\eokj class gékT(X) (f//fP+Fc cohom . c/ass-f‘
s 3= (5), Shee $4) | 5= (51 Sheo 3,

':'E\Pi - SuncHons  on SPQC(KT(W)=T —;HPi— secsions & Ime band les
Rk (T)

which ”glqc” To 8Ioba/ funcrion | over, El]T(ch)=T/<1°°"‘aR(T):E

On SPQC (KT'/X)> Wkl(.\/\ %lu& To q :EQV\C'H-O’\
on Elly (X)
£]p; — quasipearodicfanciions”
Spec (Kt (x)) < 1=° Ell + (X5
W q=0

3 < Section



E X+ewdecl e llipt+ic c,ol\omofoq,u\

(A=)
k(pr ran y
Er (x) = Ell+ (X) X [-_'—'2 (Prcy ) 7 a\'\?«R“ baram eeRs
J»jV\.OJ’YHCCL‘ FQRQW\Q_\_QRSH

For +he Hilber+ scheme  Picx)= 4 j

=7 :}\P - sections & line \Dou/\cjle,s OVLR, E3: E-l:,% —E{"lx EZ

Ell I'F+Ic Stable en ve,(opes

For every n E XT Aganagjc» Dkounkov (léOL/.004’23>
ConS+RuUCH a class

54_0.5()\) = Section &t 2 A over Er /X)

Such +ha+ in K- +h&o’2j QJMHIaV\J_ generic s &0

Jivn S—Hx\)(?\\%:

S
(1—?0 C\

(s Sl.ope_ S basi<
— o
S S s+ Focdle.



Limids &t e//:'lb,l—fc = K -+heogr etic

Ex: n=3
Srab () [, g
- A - _
! 87 schus sl M
/ [ Smlb) N
B °® 8 © v ® L @ © e \\’
-\ A A 0 Il ), Y 1 S ER

Wallg = {%’é@: \b\Sh}

Palzq\/ Sec]utz_nc& 5‘- l4’«Ve,[ n.



Ex: h=12 { E'»ED}

—_ )

L e+ §: S-&ab( EI) ) Then +he componentS are
flg = TEITED

¢ . (el p(ead o (@) | T Ol Tl D) Thi:2 )
o T(t) 9@ TED) T(E4t.) IE@)

Theta function J(x)= (x"z—x"'z)]:] [1—X76> [1- {{“/XB

[ | st
IVI K “j'l'l‘Q.OR\/ hW\;"‘ q_70~_ H\-joaq PQR"' S

-y I 1(7( X 2-3

] B -Lsl-1/z,
) q”‘:o /O'(%) Z= qs

F(X) > x - X




2AD-miRROR Sy mmetRy
)

Detfine T)\m (a,%,2) = S‘I'Ctl)()\\\ﬁ

Conjecture: y y
J 1 )-) /
T(ﬂ,ﬁ,%> — T{Z, 1t ) a

— N

Ellip tic s+eable Elljp+ic stable envelope
envelope, s+ X s+ X‘I ~ )(

a - eﬁuj\/m(a.m—k >< Z2 - equibaziau+
2 — Kahler > a— kahlep

Note: Ln K- theory limi+ we lose 2

So ,we lose +he Symmedtry @ 7 Z.



K —+h eory limit 40 o wall

Tnstad st lim ghxl)\ s Consider | lim S+aL\ e
e 2= >0 2—-261
q-2 9 92
- Tlazqs) _ A ﬁ e
e S - —g—1ly
q-2 (%q ) |'__q%_2 QS /) seZ as betoge
a b
limits To ST - \222613 limi+s +o wallg
Re%ulaR (a/b) , ’ " \\ o J_o.Pe_nJ on all
Poivt+S ae y |l \ \\\ PaQameJ&RS Q,-Zl"h
depend bnN [&,'l‘i) ," l' ' \
' \
@ © \V @ \(/ © “/ \z © - 4 o
0 '/5 I, /3 4

..7-{3



K —+h eory limi+ 40 o wall

T (a,%,2)
- T~ K -+heor S+. env.
/’, \\\ w 1+ Slo“)_& S+E
ll \\\
l’ \
S-€ , \ S+e
Alat) v VA (a %)
v v
® @ @
S
K7(a4,2)

&QPQVLJS on
Ke\/ O\DSQ.RVC\-I-TOV\ (S _facwk';%aﬁo«u: L/ 20 Or\|\7l

K'(wh2) A ) = s Flh) e
,]\SQMQ olmg.

ma+kix
asin GN



Tl'\eokew\ ]:Y Keonohov — S—J
Let S=a/b  and KS (0 42) = lim T(a,t,%qs)

0‘——‘1'0
Then
K*(a,%,2)= Y 27 2%) zs Asfqelﬂ = Ys 2 28y AS(Ze,t)

St
® A 6—- matricel d— k-H\ S-\-o.\oLQ Qv\veloPes d— X

+

o 72 [2,k)- mareices & K-+h stable envelopes
l

o? YS — X with S(al;es e

1\ Ms |
wi- ! 27
Mg = <ev S>=Zb acing on X' via -z_qe?gz
Note : Walls = ‘{SEQ Such That \g# XTS



PRoo-L o-]- GN covsjecmRes

For a wall S=a’/l>J whepe +he acton ot
A\
U'ﬁ (%[b) comeS Lrom (()

) 201S Q,
= e -
X < > g - Rotates
O /A+he. lboP
M= <eﬁ“s> ih +he c"u_i\fe-S

")
=

Ys _ XMs;

X(hlhz--“b) WREAN

hy+ne —-+p=h
)( IV\I-_.V\Q =

@ l’('l‘(\rSB = Fock module Gf— Uﬁ(g/lt)

S ’@j Maalfk— 0koankov CONn SHUCHON .




PRoo-L o-]- GN covsjecmRes

\/\/l'\\/ the Lecl.aRC~T\f\f‘>ov\ MatRieS C,oThc{Ja
with +ransiton matri@eS {Sq/)fpe}—? {Sq“’%’} (,)
Factoriza +ion a+ a wall s=alb %ivesz

¥ Fiz k) zs' Atlad) = s 2 2 H)%s A Sffﬂ

— S+é€ =) - -~
7 Aty A, t) = s g*(zstB Z(z,h) Y s
e —~
G—oRSk\/- Negq—l— TrRansHON  matrix '@Row\ N
+RaNSIHOM  matriX To I in Focl - medule
U, (9h)
ﬁ Up- GS S {Sq/HeS ° g

For small slopeg + ¢

1S THJQPU\QLU\-!- & z.



Con c\quThg\ RemaR kS

o These ideas wagrk for all X
where Stab can be dofined

cq X=T'6/g <= X =T (6I)

® /4 10+ KJ— Po%enh'a/ aP/o/fcah"OnS 70

enumeRatve ge Om e—hrj) Z
i A CONN LCHON
ﬂlu,ctwrum irHem»ﬂ‘a I eo’tw,HOY\S < K 1on3

4’012 X -‘-OR >< I



