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- A lk-SupudeuﬁL V= Vi@ V; 75 a Z;ﬂkaa(a( K-modyle

.A lk—Supwaﬁg_o,lom A: Ag@AT ?S an aﬁybra WL\fOlA (s
a kesupermodule , and  such that A As = Ae+$ for o €,8¢7,

o T¥ .fe/li) we wrle §=e) and refer
¢ as He Pofrd-? of §.

o We will aLWd(#«S assame that A ic
Free sf finile vank / k.



Some Exameres  A=A;-= Kk



Some Exameres * A=A;-= Kk

o The Clifford olgebra A= kL<]/(-1),
;= k€13 A= k§ed



Some Examperes * A=A;-=

o The Clifford olgebra A= kL<]/(-1),
As = kg1y A= k§e}

* The (Type A,) 219249 allgebra Zy is fle path algebra of

the guiver : /-x/—\\ R YT

e



Some Exampres * A=A; =

o The Clifford olgebra A= kL<]/(e2-1),
As = k§1} , Ar= k$c?

* The (Type A,) zigzag algebra Z, is fle path algebra of

3 e .ee
[ Modulbo : V\-/ ~— R ./ K/

0 Aﬂ.pmtks of hug‘Hﬂ 72 ave zero
o ALL noh—cg.clz pa‘l"U of hug‘Hq L are zerp.
o ML 2-¢yles based at Hle same vertex are egual,

el




Some Exameres  A=A;-=

o The Clifford olgebra A= kL<]/(-1),
As = k§1} , Ar= kée?

* Tle (Type A,) 214249 algtbora Z, i< fle path algebra of
the quiver : N A R
[ Modulo: > &-il\, / K/

0 Aﬂpaﬂts of fzugﬂa 7?2 ave zero
o AlL noh—cg_cﬁz pa‘l"ls of hugﬂq 2 ape zerp.
o AL 2-cyhes based at Hle same vertex are egual,

o TLC parﬂ-t} of a Pa‘l’h 7_ s gin\ bfé 1= hhg,“ﬂ(?,) mod 2.
> We use 3, b indinate He (Q&M)Suboﬂtaplorq of ,Qﬂ.ﬂgf“a 0 paths,
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SOME SUPERALGEBRA DEFORMATIONS

. S'g,muwl'rfcg_roup Gn W ~ Weeath Pmalu,aL G.IA W

+ Schur olaghra Sind) ~> “Schurifications” of A: $™(n,d) T2 (wd),
(Tarnev, Evseev- Kleshchev, Kleshcbev-M.)

o Affine Hecke Mg}.brq H, W ~~2 Affine wreath aLgt‘ofas H,A m

(Savay,) Rosso-3., Kheshcbev-M, (ostello- Grro) uoif’!ka‘)

o Heisenberg cadegory Heis % /% ~ Frobenius Herenbevg Heis(4) l%g P%

(Savage‘ Rosso - 3., Cautis-Licata J Bruwdau -§ - webster)

o S%mmeﬁ.z gﬂ-W&bs %fv) 7,?,
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D_g,i- Webge is He steict monoldal, lk-Linear Ca-‘eg,or‘a_ with
. Gv!mamh‘ug_ obj.&m‘s xe N ( O/ unit bbjed)
Ob(Webgg ) = § (5%, -, x,) | neN, x:¢Z50 3

. ﬁemm’nng_ Worp hisms:
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Q}_i‘ W&bge is He strict monoldel k-Linear Ca-‘eg,orsa_ with
. Gzl«un,m‘riug_ obj.&a‘s xe N ( \\O” unit bbjed)
Ob(Weng) ¢ (x5, k) | neN, %625,

. (nemmhng_ worp hisms:

X+y X
W ronmon Y mes

X 3 “merg’ Xty “split”
2 4
Ex 2 S 2 (3,2) = (24)




Composition of morphisms is giren bg vertual concatenation,:
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Composition of morphisms is giren bg vertual concatenation,:

4
Al @
S
Monoidad strudure gjm by horizontel concatenation

2 2

Ao = AIY

2 2 2 2
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Relatons e Webyy

« ASSOCIATIVITY /2: ):;: \{S/ ng
x y 2 xty+2 x+yt
x+y xty

® SPLIT/MERGE

X+
Qs - ()
X+y x+Y
Z w 2 W
e MERGE/SPLIT W <
2 xT

- W‘t
t=-o
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SoMeE IMPLIED RELATLONS

Coxeler relations §< = % 32 = H

Mery,/spﬂhl iu-ler-/'wrming_ 3( = % >§\ = %
Me,rng/sp)&Jrs absarb CroHI'Vlg,J Q = /l\ 5: u

. Ruua-swqp nelation .
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The adcgorg, mod- al(k)s . al, (k) ¢ Ers | r;se[',m]g
vk V= k® be the natwol right madule for gl,(K);
V.= lk% v, ,; v’ Er's %rk s .

o Lot S V, be tte xth s?}um*rtc powev module
SV»lkgv ,.lr ré[‘ﬂg

D&Sr We, wmlﬂ MOA 222 (tk)g jcor 'H,.e, Mouow(al, cq,legorg.
of right al,(k)-modulos generated by. symmetnii powery
sf e natuvel wmodule:

Ob(mod-@,e”(u( ‘3) = é S '\/y\ ® —® Sx’c\/w I t )XU"‘/X{éZ;O%
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¢ Note S°(v,) = @ S(V) is a bralgebra witl

X20
assou . product Y S(V)® S(Vu) — §(W)
c6a$500. coproa(«-d AY S‘(\I.,,) — §(v,) S.(\I,,)-
e These maps restrict 12 movphisms in MOd—g]Q,.(uc)s.'
meu—ge)::: : SXV,,@ S, — aka'A

W W, ® Uy > W W%y



. NO‘-& S.(V,.) _ $ SX(VV‘) is ab‘\dg}bw& WI"H’L

X20
assoc. product V: §(Va)® S(Vu) — § (V)
coOas$s00. CDPV%(“-“‘ A‘. S‘(\[“) e 8.(\/")@3 S.(Vn)_

e These maps restrict 12 movphicms in Mod—g]Qn(N:)s.‘

mes—ge)::: . SXV,.@ S, — [akaVA
w-- W, ® u"—-u.a_ — W - W, u]--_u‘}
st 0 ST, — SVLe S
w, .,..'*U,W1 — E Wy Wy 9] “’S,“'Wsa
fre-en3u§s,<-<s,3= L x+y]



: Note S°(v.) = @ S*(V,) is a bialgghra witl

X20
assou. prokuck V: S(Vn)® S(Vu) = § (VW)
coas$s00. caproc(u.c'f AR S‘(\/h) — 8.(\/")@) S.(V,,).
e These wmps restrict 12 movphicms in Mod—gﬂn(k)sf
me»—ge \4 . SV.@ S, — ST,

S ) W - W WU oA
Wl"- wx® \A‘ Mta_ \ X %

SPR"*x+g, S, — $*V,®S*V,
W, Wy 2 Wy, W, O W oo Wy,
g'ﬁ“""‘x-i'-’isﬁ“’“ﬂ:[':“‘ﬂ
crossly . §¥V, © S, 3 SPV.® S'V,
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M Thewe 2xists a wmonodal fauctor:
II:” . Webﬂl — Mod'gah(“ﬁ)g
x > §7V,




Theowem There exists a wonodal fuuctor:
F,, : We’bgl S Mod—gawak)g

x > §*V,
X+\4_ X+9.
b — merge
X v_ XJ ‘9-
x ><+13_
\ > SPQH’XJ
X+y
x v_'x

X | > Lrossx/}
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Theowem There exists a wonodal fauctor:
E, - We’bgl S Wl,od—gawak)g

x > §*V,

X+\4_ X+9.

A = - merge

)%

x 3

X ><+t3_

\Ij \ > SPM'x,g

X+y

¥ Y, x
5 Lrosy

>< | Sx,}

< ¥
o The functors F,, are asa,my%ﬁlaﬂg fathfull & essentiably surjective.,

o Fulluess of F, is directly related To Hhe exisine of
Howe daalities for gla(k).
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The CATEGORY Webl;®
e Lot A be a lk—sumralﬁ,}ora/ and Fix an even waaﬁybm ach,.
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THe CATEGORY Webly®
e lot A be a lk-supc,ralgpbra/ and fix an even SWbaﬁybm quo,

Def Web;é“ is He steiet monoidel k-Linear SU\PU‘CA“'CQ,OV“J_ with
. wamh“ug, ob?iu%s xe N ( O unit abjaf)
Ob(Webys) = § (x5, x| neN, %€ Z5,)

° G[Q.lea‘l'“'\ g_ Xty
Wworp hisms: A v (?
X 93

X+t,_ |

X @ ‘m X



THe CATEGORY Webj;*
e Lot A be a lk—supwalj,,bra/ and fix an evtn Sw‘?aﬁybm ach,.
Def Web:é“ is He strick monoidal Ik—l,fua:r super category  with
oG-wwmh"ug' ob#‘.&&s! xe N <\\O:uuﬁ‘ bbjed,)
Aa
Ob(Webnz) = § (x5, -, x) | neN, ¢ Z5,)

e Genevatin g_ Xty x .
Worp hisms: A y (?

X+ I
X Y s $eA

¥ & X

1 (31,2) = (24)
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RELATIONS in W&b;E:

e Al relationg in W&'oge hold ia Welo;f Jor “undecoraled l’movphn‘sms,
° Aﬁ/d:houaé Hewralwl ”rdaj—wus:

(]
-t+ a=x %
X X X X x X
x*", x+y = X 3

o XK A i

X+% X+y



ReLATIONS In Wab;,f:

e AL relationg in Webg o hold ia We,b;{‘ for “undecraled ‘morphisms,
o Additionsl decoraled relations:

+u t
« y M g t X
x+4 x+y

Cy-0 >4>< Ry

X"'"} Xty

\SUPER INTERCHANGE RULE: ?4’ _ (_3"5 4 T

3 * 3



The Lie superalgebra q,(A)

e an(A) = ?eq(‘k)@A R efahwnjravg_ m—‘-mceg; Efs = |- | o



The Lie superalgebra q€,(A)
e qlu(A) = 90, (M:)@A ~» elomentary matrices: E

. b W) kS EX | §<A nse )3

§

rs



The Lie superalgebra @l,(A) ;
e ql(A) = a0, (&)@A ~» lamentary matrices: Efs - r[og,o}
. g8, A)- k§ EL | oA nse L3 |

o i uper bracket:
e swperbmcked [g EE )= 5, e s ¥



The Lie Superaﬂgelom al,(A) )
B0 = QDA ~ oy b S - [s}
. gqL,A)- k$ X | §eA rselyn)d |

o Lie superbracket: [Ers E{?u] S\ Eaca_() 5 E

o Let VA= A" be the right natural module $or ql(A).
V' = H(% 'Uf ‘ :FeAJreD,h]%,



Sj_mmd-rfo power modules for ﬁQu(A)'

o Lot SXVA be e xth (Supw),s%mm#ic powev module :

S VA (VA®/ <w®u — (—l)ua’uﬁ)u.) >
ZOZ



Sj_mmg}rrfc power Modules for q, (A).

let SXVQ be 1le xth (Supw)sgmmﬁic powerv module :

Sx\/é = (Vf)g’/ <w®u - (“)aa)u@)“-’ >
ZOZ

SV kS ol [ AT SEAPY (% |




Sj_que,{-r[o power: modulde for QQ“(A),

Sy Sfo be tle xth (super)symmetric powev modude :

SVA = (\/f})@’/ <w®u — () uow >
Z2OZ

Sx\/:‘\ ) ‘ké Ui'—-- 'Ui: 'gu"'ﬁfx A )N x € [—llh]%

D_é- We wr te m"“‘ﬂQ,‘(A)s ‘for ‘H».a mouodal, Swl)lr(,a;legorg_
6§ right QQ,,(A)~moAuﬁn«$ 5e,um#ed by ngmekrtc powery
sf e natuvrel wmoduwle.



Morpiisms in mod - 9¢,(4) ¢

Produd/caprodu,o‘/’ n S VA @ SVA ag,aua restrict b
(sign-adjusied) merge & split mvph»sw i mod -ql,(A)g



Morpiisms in mod - 9¢,(4) g

. Pfodud’/copmduof in S.V: - SXV’: a.g,a((a restrict o

acéZ7 R

(ngu—aijuskc() merge &spéd— w,ovphug‘m " WA‘QQ»;(A)S,
o Loft mobtiplication morphisius:
Ly: SV — SV
a.___ VEX —_ ,j'&___vfﬂx

r r
) x | x

v



Theonem (Davd&o'n-l‘“jawa' M.-Zha ) Thee exists a wonodel fauctor:

F™ Webys —> wod-gl,(A)g



Theowewr ( Davidson - Kugawa- M.~ 2Zha ) Thee exists a wonowdal fauckor:
P Webyy —> mod-gl,(A),

x > §$VA



Theowem (Davdgah-Kujawa- M.- Zl«u) Theve exists a monodad fauctor:
A}“ A,ﬂ
E, ‘ Webgl E— IMoJ—gQ.,,(A)g

x > §*vA

x4y xty
A > merge

\lj‘ — spl,

X+Yy

>< —_> Lro$s$

4}»—>L



Theowem (Davw(soh-Kujawa- M.- Zl«u) There exists a wmonoded fauctor:

E,Alai W@"’:Z E— MOJ—gQ.,,(A)g

x > §*vA

x+y
A > merge

\Ij‘ — spl,

X+Yy

9, %

>< — (ro$s X, 4.

é»—u

x+y.

. Ff“ is essewjrt‘aﬂ,«(, Sw}'edf\re

C F;\A"\ (' au&hphﬂmﬂy ‘fal‘\'\«‘fvl.
f a=A; or char(lk)'-'



Theowem (Davw(soh-Kujawa- M.- Zl«u) There exists a wmonoded fauctor:
Aa
E' . W&b:; — MOJ'ng‘(A)g . FA,« is CSSCWI"\“M/# Sup}"ec‘“ve

X — Sx\/"A - F;\Aﬁ\ ;S a‘(&h‘P.‘—o-‘-f‘m’_ ‘fal'Hk“:V"Q.

x+y ’ 20 . _
A | 3 merge x+3 1§ a'Ao o ch (’k)
 This “defintng representation

\Ij — 5[,2,1( for We,logf yrellds bases
x*3 for marpthM spaces n

>< — Lro;sua Welo;'z m tlese cases,

é»—u




w (Davdsou-Kujawa- M.- Zl"“) Theve exists a wmonoded fauctor:

x A
x —> SV - FAN asguphoticolly futlfut

x4y
A — merge," if a=Az or char(k):

A)a. A,‘\
F, We’bgl N Moo(—gQ.,,(A)g . FAS g esse,wjriaﬂ,} Surjective

e This “Aeﬁufmg, vepwscujra}tbh”

\Ij — SPQV]’H& for We,log’: (yeﬁ&s bases
x+3 for morphiym spaces in
>< —_— Lr”sa Y Web;'z m these cases,
- £, is full when
é — L Howe dualntg holdg Sov
(QQMM),gZ,’(A)) eq. k=€

A 5cmcm()ﬁ,



o For varwws choces of A,a, tle cateqory We'og’[ ngo-@tzes
some knowv web wactractions:

o A;,k ~> weflogl (ovLKSahw 44,4&?0@”)

(Ca—u«H,(—kanml'z(’.r-Movvl(oh ;
Brundau - Entova -Arzenbud - Etngst- Os+rik )



+ For varwus choes of A,a, tle cateqory We'og’[ agmerlizes
some knowv welb wactractions:

o A,_'k ~> We,logl (ovL\Sal«tw cak«?wg.”)

(Cau,H,(—Ka.mmhf.r-Mowl(on )
Brundau - Entova -Arzenbud - Etmgef- Os+rik )

(] A = Cﬂl ) W&bi (grewq_kujan‘ Dav?d(olq )



o For varwws choces of A,a, tle cateqory We'og’[ ngo-@tzes
some knowv web wactractions:

o A;,k ~> weflogl (ovLKSahw 44,4&?0@”)

(Ca—u«H,(—kanml'z(’.r-Movvl(oh ;
Brundau - Entova -Arzenbud - Etngst- Os+rik )

OA: Cﬁl ] W&bqﬁ (Erowu_kujan‘ Davidcolq)
o More ?@umLLy,we construct tle owj-egoﬂg. We/b’;‘i@ | atsocated
1o awy small  k-Linear SUPERCATEGORY A, , and ewn

h”) R it;)

sub ca,kgov‘g Q. \

l(ﬂ j‘“ k( 1 k(s)



The matriy algebra Ma(4) . |k = owmm, domain with char(lk)=0



The matriy algebra Ma(4) . |k = owmm, domain with char(lk)=0
* Then  My(8), Ma()® ace kesupevalggloras. ((EL = T )




The matriv algebra Moa(8) . |k = owm, domain with char(k)=0.

‘Thew My (8) Ma(A)® are kesuperalyglras, (£, = )
o Gy acks ow M, (A)Q"d b‘a‘ @qpe,r) permutation.




The matriv algebra Ma(A) . [k = owm, domain with char (lk)=0.
* Then  My(8), My ace kesuperalygloras. ((EL = 5 )
o Gy ackk on M, (A)M b‘} (Super) permutation.
o We hawe the star product *:

d
KM, (A)% & M, (A®Y — M, (A"
+ e
<Eh,® @E,:Sd fuep ®Ei‘e)

$4 d
=5 (e ( 00 ®© E9 o ®Ef°;)
e'e
0-6 Gd Ge\Gd'l-e,



The matriy algebra Ma(A) . k = owmm, domain with char(lk)=0

* Thew M, (A) M, (A)° are k-superalgpbivas. (Eﬁ: -
o Gy acks on M, (A)Q“‘ b.} @u‘wr) permutation.

o We hawe the star product *: }
K M, ()% & M, A% — M, (A

-H %, 9e
< '@ - @Eusa Etu® ®E'Le,se,\)
-
- . 4 e
=5 (Ehi‘@@'ﬁrjsd ® El o ®Efe,§e,)
CG‘{XGQ\GA*&
o And tle shifled star Produd‘ :K\ .
®dA+Cll

%M, (A\“@ M. (A) —> M0 (A

4
<E°°® @Erjsd)* “@, @Eﬂa) (Eh,&) @‘E’Q"

7)

9, .
4, Sd E'tlm.l ws "|® —-®F

«Ld +n, S‘{'l-n

)



The Schurification TaA (n,d).
'LCS_— Set SA(V\,A) g bt ‘HJL Supemﬂjﬂbﬂ\ 04: G)c(*(Super)invarlanﬁ:
A d)i= (M, (a)°)%



The Schurifrcation T: (n,d).
D;C{- Set SA(V\,CD < bl ‘HL Supemﬁjeloﬂ\ 04 Gc(*(Super>iuvartanﬁ:
SA(V‘/‘():: (Mn[A)Qd)c.;d

; SA(v\,cl) hat a nataval spanning et % %fs

-y =

oA’ o5 e [10]' S
R

restricted

)



The Schurification TA(n,d).
l&ﬂ Set SA(V\,A) t be ‘HIL Superdjdoﬂ\ 04: Gc(*(SuPer)iuvarlawl'x:
Shmd)= (M, ()47

; SA(v\,ol) has a natureld spanning et g ?,,_lgs

-y =

beA' rsefu]'?
4\

restricted

)

${ § 9 & ¥
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The Schurification TA(n,d).
% Set SA(V\,A) t be ‘HIL Superdjdoﬂ\ 04: @A*(Super)iuvarlawh:
Shmd)= (M, ()47

; SA(n,ol) has a natureld spanning et g ?,,_lgs

-y =

beA' rsefu]'?
A\

restricted

)

${ § 9 & ¥F
e4 572 cplotlopd « foElet, tESe Lok,

— 12
li, 2273

<% 5643)



The Schurifrcation T: (n,d).
-We define rescaled edoments: ‘Zf‘s = [b/

- -



Tkﬁ Sohuw'{n‘cafwu T:(h,a‘),
-We define rescaled edoments: ‘Zf‘s = [br g]l. ’23 .

=)=

- —

wheve! l-_b.,‘c,i‘]\.: T[ :&:gf[ b;:b} rl.:.r‘IS;:Sg./
beA\a
rselln])



The Schurification TA(h d).
-We define rescaled edoments: ‘Zb ] ['2,[‘,2]\, E!i s

- -

where: [pe,s)\ = TU 487 [ bimb n=r, 5753
beA\a
rse(),n]
eq. $4,9 3 g f 3®E§+ 3 ;@Esl
— 7’11/ 223 2 En@E O + £, 0@, T E®E,2C,

(% $ga)



The Schurification TA(n,d).
Def Tle Schurifuation of (Aa) is the Sub—SuPeraﬂ—jebm!

20 = kg e 3 S



The Schurification T:(h,d),
Pef Tle Schurification of (A,a) is the Sub-SuPeraljelomt

TA(nd) = kg g2, 3< SHnd),
. TQA(h,cl) IS a gcuu-m«k waaly,bm of SA(V‘IJ).



The Schurifrcation T: (n,d).
Def Tle Schurifuation of (A a) is the Sulo-SuPeraljelom‘-

Tind) = ki1 3= Snd),
. Tf(h,c‘) IS a qcuu-mnk Subal}e'om of SA(V‘/").

«TF Fis a )Cl&eo( with "z—-B}F/ thew :

T:( /0‘) SAH:("‘/G()
h { a

SAME DIMENSIIN, NON -ISoMORPHHL !



The Schurification TA(n,d).
Def Tle Schurifuation of (Aa) is the Sub—SuPeraljebm!

TA(nd) = [k% ‘Z?i% e $Mnd).
. TQA(h,cl) 1S a qcuu—muk waaly,'om of SA(V‘/“).

T% [Fis a )Cl&eo( with ”z—éﬂ:/ thew :

T2(wd) S (nd)
« o

SAME DIMENSION, NON -1S0MORPHIL !

« TF A, is SYMMETRIC/CELLULAR | QUASI-HEREDITARY, Tlan
TQA(”/A)/F will be as well™) but SAF(nd) may not be.

XK SOME RESTRICT/IONS APPLY



The Schurification T:(h,d),

* Tle akyphras TA(nd) are af fie hesrt of a number sf
theorems and conjectures about Locad objects

J&swu‘bn‘ua blocks of groups and d.(a;loms up b Morita <.



The Schurification T2(n,d).

* Tle akyphras TA(nd) are at He heart of a number sf
theorems and conjcc‘ruws about Aocad obgech
d&son‘lm‘ua blocks of groups and aﬁc",doms up s Morita ¢,.

eT§ F is a §idd of chavactertic P, and B & a RoCKk btk
D:(_ -I’Lp_ ;amue;l'ﬂ\(, g_roup of wefg,lﬂ’ d



The Schurifrcation T: (n,d).

e Tle alg,a,bms Tf (nd) are af He hesrt of a number of
theorems and conjectures about Locad objects
J&sw»‘lon‘u# blocks of groups and olca,doms up s Morta. ¢q .

e T§ Fis a §idd of chavactertic P, and B & a RoCk btk
D:(' ‘I’LQ Samuvl'ﬂ‘(, gVOlLP Of Wefg,l'ﬂ’ A) then:

= Zp-! d Evseev- Klshchey
B = Tsp-. ( ,I)F( Klushchs,)



The Schurification T:("'/A)-

* The alyoboras TA(nd) are at Hhe heart of a number of
theonems and congectures about Local objeck
Je,swu'lm‘ua blocks of groups and oﬂ.caﬂoms up s Morita ¢,.

T Fis a §fidd of chavactertic P, and B & a RoCk block
o He SanMUI'H\L %rowp Of Wefg,ld' d) thown

B = TZP-'(“,J{)F (Evseev-Kleshehey )

MO’“ 5 P-‘

o Other cohje,c‘fuws . Schar aﬁ?bm" Serng Su?emfﬁg‘om) -



The Schurification T:("'/A)-

* The alyoboras TA(nd) are at Hhe heart of a number of
theonems and congectures about Local objeck
Je,swu'lm‘ua blocks of groups and oﬂ.caﬂoms up s Morita ¢,.

T Fis a §fidd of chavactertic P, and B & a RoCk block
o He SanMUI'H\L %rowp Of Wefg,ld' d) thown

B = TZP-'(“,J{)F (Evseev-Kleshehey )

MO’“ 5 P-‘

o Other cohje,c‘fuws . Schar aﬁ?bm" Serng Su?emfﬁg‘om) .
* A presentution of TA(wnd )IF would be wseful,



W&\og’z and| Sclt\ur(ftacl‘wV\S

+ For every n-part LOMPOSL‘l’w;’\ x=(%,.,X,) of d, Tlere
au faie,u»poxLeM 7 =(E:l\®x‘* *(Eimb®x“ € T:(m,o\).



A, a - . o
W&Io?e' and  Schurification's * e d

n

+ For every n-part coMpoSL'l'w;’\ x=(%,.,X,) of d, Tlere
au fdemwku* 7 —‘-(E:l\@x‘* *(E‘Mb®x“ € T:(n,o\).



A a ~ /,
W&bgt and Schuri ]Ctacl‘wV\ S . \f 4
X

+ For every n-part coMposH-wﬁ x=(x,.-,X,) of d, tlere &
an idempotent €, =(E )" % - x(E, Y7 € TR (wd).



W&bgﬁf and Schurification s a . B 4

+ For every n-part cowtposan;'\ x=(%,,X,) of d, Tlere
an idempotent &, =(E') % - (E, V2 € TZ(wd).

: T?(\n,d) - D eﬁT:(n,d)e

De,{' Lot TA be He_ V\momotdal superca:\'eﬂorg with
obge,d—s fx l xe-,7470) de _71763 and mOrph\SM Syaces:

Howw(_,g)-— egT:(V\,d>€£ (meEd)



A, a - )}
W&\o?t aud Scll\uwftcd'wV\S “ . \;; 4

¢ For every Vl-[)aur-l' (,oMPoSt'l‘w"/\ E_s(’ﬂ,—--/xn) of ‘{) tlere
au fdew»Pol-eM e =(E )" % - H{E, 27 € Talnd),
P TA(nd) = D ey T(nd)e,
ako\ =

DQ{’ Lbjr TA be, ‘Hf& Vwomoldaﬂ SuPe,rcq;\-eﬂorg WI‘Hq
obge,d's gx l er/o) de 1703 and Mmorphidm Spaces’

HDW\T:(_,«Q).-: ech:\(“/‘l)ei (%4 =d)

« Composition of morphismg is giren by wltipLiatcom,

7N

+ Monotdal structune on wmorphigmy fis given ba x.



We,log’é‘ aund Sclf\urfftcu'l‘tOV\S

Tleovem ( Davidcon ‘Kujawa- M.-le).
Tlere is au eguivalence of
monordal supercateqories:

TA ——> Web?
a at



W&\ogﬁf and  Schuri fication s

TLMWM ( Davidson ‘Ku.jawal— M."zlau).
Tlere is au eq,uivwﬂe_uce of
monodol supercategories:

TA —— Webl,?
a alL
which westrick o an eq,uiva.l.z,wcei

T:(m,ci) —> Web;’;(w,d)
G\'(»&submk%ories X \:w d)




W&bgﬁf and  Schurification s

Theorem ( Davidson “Kujawa— M.‘zlftu).
Tlere is an e,q,uiu/ale_uce of
monordal supercateqories:

TA ——> Web??
a alL
which westrich o an eq,uivalu\ce:

T2(0d) — Webyo(nd)
G'“-U—Sulvcakgories X \:_V-' d) 9 2

2

f)s, |/3»3:g

1 b

‘lelZ)lL3333
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W&bgﬁf and  Schurification s

Tleovem ( Davidsou “Kujawa— M.‘zlftu).

Tlere is au eguivalence of
monordal supercateqories:

A A a
T& — Webgﬂ
which westrich o an e¢uivm1£w&2
A Aa
Tq (\n,cf) —> We.bgm<nld)
G'w& swbade%ories X \:V:' a\) 9 2

s.)sl |;3'9:9

1 b

lllllz)|z3333
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* Webys provides a
Afa}rammf((, pres.
via Local velations
for Schurfications,



W&bgﬁf and  Schurification s

Tleovem ( Davidsou “Kujawq- M.‘zlftu).

Tlere is au eguivalence of
monordal supercateqories:

TA ——> Web??
a alL
which westrich o an eq,uivww»\ce:

T2(0d) — Webyo(nd)
Guﬂ-mbmlecaorieg X \:_V-' a\) 9 2

2

f)sl l;ﬂ:ﬂ;g

1 b

lllllz)lz3333

v

* Webys provides a

At‘a}mmmf((, pres.
via focal yelations
for Schurfications,

* Con be defined dnmﬂ;
ower - ; no weed o
work viq inkgral form,



Howe duslity aud qf,(A). - Assume k=l , char (k)=0.



Howe duslity awd qf,(A). - Assume k=l chav()-0.

« We have Ccommuting actions of @0, (&) aud 98,(4)
al,®) T ) ® v g0,W



Howe duslity aud qf,(A). - Assuwe -k, char (k)=0.
. We have Ccommuting actions of @0, (&) aud 98,(4)
2,8 C v o v} 0,0

A
* Howe daafﬁ} holdg for QQ,.,(A) ql, (M) pw\)tded the actions:

at, () C §'(vh oV,) O 9t.®)
awe mwl‘ua-u,y_ CQ%‘/‘W[?zMg _jloy- dz0.



Howe duslity aud qf,(). - Assume k=l , char (k)=0.
. We have Ccommuting actions of @0, (&) aud 98,(4)
al, @) C y2 ® VA g0,
* Howe dadlity holds for (al4(4), 90,(®) provided The actions:
at, () C §'(vh oV,) O 9&.®)
awe mm@uy_ ce.ldmlniug for dz0.
Theorem (DKM%) Assume A Fin dim’L,

» Howe dMnLy_ holds for (_ﬂﬂmm))gﬁn(l’c)) , Frovulcd A %
semisimple or quasi-heveddary’

XK SOME RESTRICT/IONS APPLY



Howe duslity aud qf,(). - Assume k=l , char (k)=0.

. We have Ccommuting actions of @0, (&) aud 98,(4)
?QM(A) Gy \/w':‘ %9 \/nA s gQ”(A)
* Howe dadﬁ; holdg for (a4, (A), gﬁ,,,(fﬂ) pw\itied the qctions:
at, () C §'(vh oV,) O 9&.®)
ave mmLu.a-U,y_ Ce—uW?zMg for d20.
Theorem (DKM%) Assume A Fin dim’L,
o Howe duidiby hotds for (g0,®),q2,(A) provded A is
semisimple or ?,uwsf-h.wed;%arg_’f
* For Semisimpfa A) we have S+wmg‘ Muﬁ+rpfl614’#~fhé6 decomposition:
svaevt) = ? L..(2) ® L, ()

X SOME RESTRICTIONS APPLY
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Howe duclity aud webs

Theoem (DKMZ) Theve 75 a full, surjective functor:

. H
> U(alw) — Webigp , <)

IAQMPOWM Ulq4,) Full SMbcalayor# of We b
with obje,aLS (x,, ,,,/xn)

/A'«* l 'A;, | A "

p)

.S. |
¢d Ez,:+.1A — IM'
A N2 An

i



Howe ducdity and welbps,

. d A
U (al., (W) — E;;:(AQS (Vo @V, ))



Howe ducdity and welbps,

SURTECTIVE UNDER ffowE DuALitY

. d
02t ) > End (02 V)



vae dud,a/—g, and welbs

SURTECTIVE UNDER HowE buaLilY

ch () — End A
) ;UAQ s'(vA avh))
s

an(A)($S Ve, )



Howe ducdity and welps,

SURTECTIVE UNDER flowE buALitY

(gt ) > End (8'(v2 0 V2))

ag (A
IS
FA,a
Aa s En VA @ g O™ A)
Webjy, = Eed, o (fﬁf So-@8TV]

Aa.
DEFINING REPRESENTATION &% Welogz“



Howe duclity and welbs,

SURTECTIVE UNDER flowE buALitY

u(ala, (1)) —> End (Sd(vvﬁ‘ of\/:))

¢,(A)
””A,QL o g "S
FA,a
Aa s End VA & - g0 U A)
Wébﬂo_'m 3‘2"(A) (’.&tc\ h g V,,

DEFINING REPRESENTATION % Welo’;'f“
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, web
‘fweb;,q e ovi
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— Fun N
(Wlbd -ng OA&M“‘S A
n(A\ .
g mod
—:_]Q (A
L))



Future / Ongolny

= Affine web La#egovies for Frobeniug A.
A{f Web;é“ — Fun ( mod -g]Q,,(A\) mod-a4, (A))

4 2

o Quantum web defsrmations

A a t
Webgl,q. —> mod- ui(gQ”(A))S &



vk You!



