SMALL QUANTOM GROUPS
ok TYPE SUPER A
AND KNOTS TNV ARTANTS

GUILLERMO SAMARco  (Towa SaTe UniversT)
Jouir wih ROBERT LAUGWIT2 (Usiverstiy of NotTinghan)



(t;eu -k, char D) 15
FU%\‘on (Q;“:re, TensoC, S-Simple)

I~ ol.valion/ HisToCy

_‘,
ded (€ xvy Syex)
Ho Modulac Bra y X7 T
al «\DQasfvvv\/v\,B QU&\'O\/I PR bbo*f\ Tux ST Oy: X = X |
gept cateqories N o o = K@ - o )
i d Dy ) x)— o

v

A’PP\ICCOLT\'O\As Non- dej@"”( acy  of S-wulhx

LOUJ-O‘I'M —‘DPITD??M% of ywalTef, QUGV\,TUM C,OIV\P)'T“(Q“
EXC*W\'P\E/SF ° ée"'\/\‘SivV\?\iMcaT(o(\ ol T\‘IT\‘YB Mo dules o( Uq(fj)

) \/\'0\ ‘-P\CP$

. Via Beps of doubles



DCO? %W'\%\'W\?l\&'rr 2'//(8

Fiwe Tensoc

DegiwiTion (L\{Ub@ﬁ\w@ﬂ\(o) -
Braided (G, Xy Syex)
Modular Tensoc C@Teﬁoc\/ — 17: Lbon Twist Ox: X —X
(MTC) % N (@D, 2" =Og, &9 )
V] Non- Aejenega'l‘e (Tevial  Moger  cedTer)
App\ccanonsz Shiwmezo:  Hany e,cl’u\‘valexﬂ chatacTerz ahons
J Low~dim TO’P0103~1, SOme \B.‘e(al Theocies, Mapping class ﬁfouPs.,-

K&‘-{ S5oucce el MTCs: b(‘in{le\dl cenliess

UPﬁ\'uoT: (}or C,emTe(s/ Maiv ob3TCuation (oc wodulartTy (s {{bbonaliTy



Ribena\\‘T\, of dovbles S/q g
[K&u\tcvw\-%dcovﬂ TFoc H \!\'V\ dim Hopg,

Bibbon elewenTs . >J\(_¢/ K)/ PZZQ\H , KZ:jH / 520,,):..,}
S

o¢ D(#)
DisTinguisled goup-lives of H
‘P>\:?(3H>>ﬂ) ?eH*} D‘%U\}A: /\},\) e H

L )

R:awc ineawd AN He LefT M'\‘%f ol of 4



V,bbo«\a\ﬂ, o) Centefs ‘//4&

LS\’\‘W‘ ZU.X Foc Z,O LiniTe Tensef ‘D\skw\ vished Rad?c(o\ S0 7])8>><—»>>< 2 D
\V\\/Q,(‘T\b\c O é
13 _E)\l:))TDO‘(\ N \ 6 T
sTcuclofes CecTain Sqyate oo’—_s C
S T e «5.3,)) = 5303,

2) It é." 'S Spmr\cal—xéq Q) ;D WoT empTy

=D 2(&) Modular
e

Geneca\l 2es Mbgec‘s @30T n The Qus\':m se,TTw\;ﬁ

\N afwn 6 : (Dbuﬁ las— 6 homwe(- P ies,— Sv\yc)e( ]

£ ispiveTal ¢ J 1 A S -(6,) > sperical ic F iso V. 4 5D
X d 3™

PP

A\

DX ™ 5 oD

. (8/ ‘)) 's Ttace-spherical i{ alem‘:))( :d,‘m\.))(*



P‘bbo‘f\a\f—fv of (elaTive CenTers ZM(Q) /1
h beaiced wim Fr &SP 2 2e) fampl CXW N Ge
C’;x %D 77‘%&

. ZA( e) =T ol subeal ol 2(é0> T hat Cewaal zes The wiage of M—%é’(g)_

“_augwﬂ‘z Walloﬂ](A YOV — dej F(A ) Closed b‘/ P anh SolgquoT
-LQ Squg CD/;D :{:% = i»{(g) s modvlar

A’P'Pl\'cofl—io“: HO&L)laﬂ—\% o} beaided D(‘M()elo‘ dovbles .
Ta\Le, J\: K- mod Loc K c}wag;A Hopg
E=H-mod (k) loc H Horg alg in h-

Then ZAC€> v DK(H\H*)-@M
t'\5“%(auc>\ed Drinteld dooble”
Quavitom 3(00?5 ate of Ths Cormn. ! NexT: Sej/ o exXawipes.- ..



Nichols algebras &/

Foc a wmarix qQ-(9;) n & s Nichols algelxo. B , bcaided Hopg algebia

[He/cke,nbe,rger] Class: Vicalion of q ST OW\B? > %1 Usin 5&5
f anch Wey| Sc‘oupo'o!s\f

| Avxafcus\( ewTsch- Amg\on ox Lie-Theocelical ofgani 2z lion

° CafTom A~ Vmbe,mus Lus%’l‘\ﬁ K&VV\&LS
® 6U’P€(‘ ~> C,Ov»\ras(‘e,dv»ew_r Lie maj / C

SU?@‘WLO(Z),U lac ~— 1\ I L v cher SO



| ) ElTs gie6 ( \
P\eal\zoﬂ‘;on ot q=(q{\): a (Qmue,qbelm) jrou? G wiTh Chots 9{ B ST, | 3\ :%
Usuall7: ConSider 'Bﬁe HOPC( ?,VDS\> VeTTec-Drinfeld  Mmods ~— Dewn ('qulé*)
/_\
Tastead: Conside Bﬁ ) B; € Hop{ ('Aci) K \A =G-comod wWiTh (doal) R-maleix |

Can detive Dﬁ'ﬂc’* (BB ! €(§:@4)= 4
kp > bcmé* (?3;, &)

B‘i BgXNG"
5, TDUds) < > 27D

Double vs Pel dovble: 7§ \Dc(v\(quék)

bf%né* (?);, &)—MOJ Rese



\l\)\fl,"[ Case? 8/43

c Xample : (d.‘au) SymmeTrized (inTe CocTan Malcix, q o0l of vniTy,

Foc Clid;: Cid;au We 36)' TDMG)*(B;,BQ) Q:'\ Ug(g) Small quawtom group

CacTon T\/’Pez > HaJid’, Sommes hguser, Lq“fj‘*"‘_rz

[LaU3wi'l—2-Wa[T0,ﬂ w Give CondkTions foc modulariTy of \_D(‘i(\G*(B;%,Bq)
TIn Tecms of Top- cegree 0f Bq and
non-cegenetacy oQ g

Y
), PecOvec Yown {esols for wodulariT: 7 ot Ciuavﬂ‘um Goups

\/C(QQ\( mod»lar."h, Qo€ One exomple of Tfpe Sopec

[Laugu)ﬂ’z-ﬁ] - STudy modulacTy and applicaTions for q of Tyre Soper A



NQO\/\zO‘S a‘jeb(‘as OQ T'y?e, Su?e,(‘ A 3 ?/48

enoled A ( J >
D i 1 2»»5\)}956’ o¢ )\4, r} “odd coots”  ( non-emply)
Rank > RooT of unTy  OCder N>z

b‘f/\\k{«\ d(agfamz l{vear ConcalenaTion ol

q 9 q' q' ":I q 9 9 1 g -1 q
¢J ’ €j g £ / .GJ
E xample : (‘i even ocdec)
9.9 9 1 9 -1 .q 7" 9 4 9
1 2 v:/\ 4l n.n :\

Hece, Bq ™ U;(Sftm\n))



g
Quanom 9rOoUp=  of Type Soper A /AY ssome N = order of 9 i even 71

We detive a swall 7uavcrum Aroup U, (s2 (<, 7)) \37 qens and Vels/ and-
* Show ThoT Ug(5¢(«T)) & Don (3] By)

* Pcovide Tm‘avgutar deconiposi Ton U, (sg(«.ﬂ))rB;@ Hiéx%& andd  PPW-basis
e Class\gxf samp\c/s mf (h.u)e;\gvﬂs, alTec Bel(aMY—Thue\>

Theorem [LS] Foc €= U setc,7)-mod of Type Ac(q T), TFAE:
1) g is Cibbon .
3 Kl cooTs ace odd, ie J=j\’l.——-.r}

e Toc Cank =2, ~> expliaT  desceiplion o} swipes dwud Tleic dimensions

Y inwacianTs  of  Knols

0 FO(‘ Cank ¢=2 al LIT‘L\ rooT Of UVUT7 ~~—> Tensoc Produdds of simrles



be&:wvom%(% UJJ)) is detived by gens  Xi, i, Ke (/l/isr> and (s

—
—

E-qu‘?le,‘-'zav\l =2, :_B':/\«!\z} 5 N = 2n

M



Rer Theory U J_L_,
Have, a TO a\f\ju)ar ale,com? U (sels, J))) :B?@,K OB? L

Can &ol\ow L\aj\f\csT uoe‘gj\'ﬂ' TL"OCY YT]Q
X
LaTTice /\:(Z/NZ> ; e N~y #’\A € ¥ -mod

U ot
ST andacd H(k):: ‘L“Auf J_ﬂpK ﬁ;/\

Swvvp\e \ead (uv»\‘ciue/) M(/\> —>> [(S)

l’Bcl\am, Thiel, Vay:[ J %) A é/\} C[assicy isoclbsses  of Siwples

2) ?{‘od‘e.dﬂve, cover of L(A) l'\as Srandacd QimaTiM

?3) DBravec ceciprociTy



/\ — 7—/ )\ 4l 2> b
/ &e N 2
A'\W\

23 +1

21 +1

4K

(~1)V



H,ow To ObTa'v(\ YOS - iV aty an\S 14/ //l 8

° US‘\V\j 3-dim modvule ° P P Can LVse ULSuval Traes

L)UT 3J "W‘\‘V\‘a\l mvalian \ Couﬂ’@ ?amT\[ op 3+ conveded compovens
. N=2n

TN Lin,n) =W

N

Since qd\‘m =D, need To use wwdified Traces [C,cer-?aTureauﬂ;mA -Tumev:(

0 USW\S H-dwensiom| modole

BT 3eT a wee invaCia of Qrameo! lnks

o Y— N
> 2 RT conclor Ty {‘1’;&\;:\1 — U-mod E: :W*

.. (&)= r ) —
‘LW( ( " ( > 2L —>Ribbon ahaﬁ(‘am Ty lcp)e Ead, (v)

%\"’\> AwbidexTrous Trace Ay End,( (W) —k



: 4
EXQM?\ZL Tﬂ\b — Tostus Kuol OM G -Srcands beaided H-Tines —g/g)

Wond b-Twnes Tve hole OF Twe Torus)>
loop G-Twes Gromd 2-ads, jom ends

_ ™ Yoltcam

TL\—S Tzls l l(?

Foc any bn1 we hae

Tavxfj\e, veed: £ Py 1 The bracling of W e O-md

\

Cloged {ocmola Qoc Iw (Ta\b>?



Exomple: The xnoTs Tz\s-‘s’l and 40432 have Tle 7é/48
Same aovws/ Aexander anA HONMFLYPT (A(QQQX@M‘ 62)

Ty (o m> 49" +4q - 3 +109" + 39 +2 /|

Tangle Lsed To
Compule IW UO/I:nS



E :
XC«M'\)\@, [Ellab\b\)— Kaw L vwan ——T\/\(sTlCT\'\\UOdTC] 4?/78

ExisT Links LLLK), £21, witw Jones (LL{29)= Jones (2-comporedt wnlng)
_ _t—'r/l ~‘t4/2'

BT =
[ExT)

Ta\ns\e vsed
foc Iw (,LLL(”)

LL (1) LLI(Z)



Tensoc pcoduaa of s; 1341
¢ Simples __~2Z-gfaded wwdules ¢

[B&l\am v ~Th(e,\) \/ay} ExisTs Ko( U—Moo!2> < 7 A\ (T] —5—4]

VAR > Ch' (V)
Can vse T To compuTe L(A\@L(/A g K°(0~W)

X e : € = =41, = = :Zx
£ xamp an&ra);]]lmz},NOCJt? 7,/\424



(;(ﬂt Cias .l



