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gurerscjmme-‘rrmj and esrecia% Su,:emcn-ﬁ:rma( ) cluan"-wﬂ f-el& ”«acrres are a((jebmimn\\ﬂ 2 ‘jeomeifi‘a”:] f‘ict\ olo\]ec"'&

cdduli o Oremior Fnduc(- ecpontion;
- subguokienls bhereof
[
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I
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Summarq g< O\/er-vieo
)

—rOdt\lj I\M 'I'nlkli’j c«bou‘l' qcl N=2 .SC-FT_S and -”/le"r uws l?rancl-\ oF vacua /{/(“.

Fl'om “\e SclfrersPecl'ive, i-l' is m“—unal -l-o S ij ﬂu ol an a-mne varici—j (in J-ums O‘F r-icj a‘F pul\c“'iong ]—ZH)'
I tql'“ Poin*‘- ow‘ ‘Hf\al' in come sense, ‘Hm‘s is no“ ﬂui-Le “\e ”r@hi IIol:JaA» 40 54‘“8

e#er— is -H«e Ha“' Li“leooot‘ C.Lira' ring.
¢ v

Geomel-rica" -Hms lurm oa-‘— -Io mean 'l'r‘(or‘in /{’(u as a c\er‘ived Scl/\eme,
J I

'Pl\dsica“\kj, cof/ESFcnc(s ((‘mvh[(j\) l'c. kﬂr@"’mck GF re.qclua.\ Abelian (jalfjc {jnmr’:’j in Je/;erfc. H:jjs LmncL vacud,

gome observations: D IZHL en\)‘cds extron ?7"“‘4”“'

> Hikscha V‘e(a‘ﬂ'cnt(/u'f) with chruchwe of Cull modus space of vocua, bat some subllebies pemain.

D Inl»cmﬁ‘l'tj Pclafh'on-l'o vet"l-eu atjebf‘as (\/. ‘,-ecl«m‘co.' roin"').

oz,fzz
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> d N=2 SUSY, Modul: Spaces, ond Higgs branches,
D> |Hall-Litlecoed index & chiral ring

B> Hall-LiHeoood cohandlogy & derived symplectic reduchin

B Greoneberc & physical aspecks o Ry

> Exomrlcsi Claﬂs g of "‘dpe Ag_

> Ccmc(ud-‘n\cj remarke



4& /\(: Z SCFT Primer (l“ajm'\'jﬁa" 'pels'PeC"?Vb

LaJranJian -anor'-ec conehrucked usizj -I—wa bpes of mpermu“—s,;le’s=
> Ved-ar mu”—irie\l' 243 ) l,‘ ; Aﬂ)( in ad\)'o-‘n‘l' r'cP.aL Ja\ae L7rouP 8 .

> HSForMuu-iPle-!-s gC] ,’LP‘,(} %) c,ua"-erniao-‘c S—rtp-' R (oﬂ-m 'Z=Q“65 TZ_«

%
Con":ormal invariance reghricke (6; R):

Gimple Pactors

: LN
> Sem--simr|eJaUeJrouP 8:6[ xﬁ’x ,8'1 ) 6 |
quatecnioie Qi =irrep

> Vanislqinj L&q-fmc‘:ms ZL\V{S) =§nl2“cz('2‘*)

[ gl £ 2.

> O'Llj Freet{w\ in LmeJiaq iS Valm o‘: dea«:je cour'-’Us.

Iﬂ non-Lawrar:j'-an l-‘v\eariesl Pegl'ric"ian on CZ(Q") mplaud b\uj r‘es‘l-r‘ic"ion on <M(l7,-8:3:> - l—riacj(e AMMle.

* addi*’-ional mnsl'fa'nn“"ﬁw US':(ZA) Saudt \7rou|7£ c‘ue "'a Olobnl onona'ie&.



Hd /\(= Z SCFT Priver (Lagmt\n};an 'pas?)ec‘-.'vb
MJ Focug ill beon the Tl sFacesonacua” ltar Hhece ‘l'lleori<s. e b quite inkricete,

Full moduli space i Par“l‘i‘('ianed into “branches”:

> Cou'a:n': branch : <¢> # O S <ﬁ>=o alSEEmim'B' /"(C?@r ((‘=rank 9)
un), sPon*I'aneous\'j broken welric has Ml—erﬂs{'i\nj cm]d@ depeno(ence
Su@) - unbroken SFecla(f [Zehler
> I‘-(ﬁjc l:)('aﬂC'/\ : <ﬁ> # 0 J <¢> =0 (comcoD ‘AJFer\édhler space
Su), sPon"'ancous\'\j broken abebraicﬂj infricate
Wl).- unbroken metric closSIca@ exack
B
B Miad branch:  <q># 0, <> 40
Su@) - spon*l'aneous\’j broken mL = el ees® b

Wwn)e spon*l'aneous\’j broken
loml\fj rmdua('oF ”st’s “Codomb”

OFIO(‘ZS



Z"lc‘ )\(=Z Hoduli gpacas (Cor“oonsy

S imples‘l'

G/f SCFT peint
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‘__{ |O|qs’ IDFCM)C-L‘\GS I_ rangian ctive
5 ( ogrergian peape )
Hi\c]js branches Yor JaUe -lLeoﬂeqarc realiced as h\jf)er‘kdlqler (HK) C‘uo{-ie/r'g_
Le+ \/IZ be \/eo-l-cr Space car{j:j cluo.-l—em-‘cn)c S-rcr IZ :
> HK moment map p \/12 —)J*@ "23 (-'-e-, ‘I'fil"e"' of real mement MOF_C>
> HK CIuO"'kfrl- /t'(u"\:' \/Z///G1 = rA—‘{O)/G, (D'l'enl: £ F—feme =O(jau e)

B> More Sener'a”J tcr ”neocy U/H.‘gyg branclh /,(”56, , cmdqnae G /t/(”G': MLV//G.,

:r‘om Fers’pcc-"-'ve ar -t.'xwi cxal—r/)\ﬁl su'oqgjcbm, ‘u‘est are l'\alomphic~wmr,ec4ﬁ‘c sm(ju‘an?’-.'eg (ncn-c(ed, (2 o)-\(‘om en snw”\ locux) .

C—awnr\aj I)eccmet ( 0‘.) . Son Plec-"rc c{ua#en-‘- o

> r,(a._: )\AZ+ f}-'is iS L\oloncr,?l’\‘c moment Maf \ccr %¢ ac*’-son CJ.r.-l-. L\o|o.—30ﬂPIec+fc'Forn.

> M”; (f"&'(o))//ﬁ

QeMa'—k: in SCFTe, O is Am\«jg on Im;ular- value of” )Ula:) o resull is shratificd (LJo) ?jMFlecﬁ‘c sFace..




Uy /\( =7 SC,: T Pr‘imer* (a\ljebmic PersPec{-ive\)

PPI'MN‘ Fm_‘,ijl-s_l_: (CoMFIRKl“F'ed) S\AI?QI‘CCArorma‘ o‘((jelsf‘a HENV (L( l 2)

Corl'an(jenera"ofs g A J \jl 7 \')'L J R ’ r }
> @os‘mu (evtn) Suha'JeLn’ai cu(d) kguf_z)q < UU) ~ 2 Q0(1,1) < SU2) 2QUC2Z), » SUCZ), % 2()
A ' z 72 n

> Fenm‘on'c ( odd) Jenem%rg : {Q}/ag‘, SI,(’ 3/1;(1
(N

suc2), Swe2), Sug
Doublel Doublet Daublet

Local G[Dercrl'ars oraanised intc uni—l»aU irrepe ( cord. afrm)arial-e rcal.‘fj / Hemihc'@ mndil:oﬂ)

. (%)
AI'Z,'/\):.\)z

A%

(ml)er) conformal descenc{awl' o,:ern"‘ws

G—eneﬁw“\\j,mﬂ act o)/ & Q's. For cebain shork 8 semi-cherd “BPS” repnC, Some combinabics oF Q< amihilate.

Colleckion F local orls Rorms inkeicake //OPE abcbfa/,, with @,(x) &, (xz\ (jenm’ca{‘j SIUQ lar as X, => %, .

c8 f 28



Hiqqs IDranclnes (allqebmic per'specl-;ve)
3 v S

T an abstrack SCFT, e encoun’fr-/(’(” as o complex aldel:mlc \/arieij quyln iks coordinate ria.

> ()(nil—ari\j boundc iMFB Lor o oFerm(or A22R.

> O‘Dem"'ol:r «ith A=ZTZ necessar‘-'\'uj have r"U'.-—\')ﬁO. Thece ace QMFWFOfﬂﬂl peimaries in &,2 Mmu'i’?‘e'l'g.
Amn-’lni'a"'ed lD\!j Q‘d & Z/Q; (CG I/z ‘IZPS).

> —r‘r\rse oPera-"orS LM non- smjulo" OPES 9 Pcrm a comnm-l'al'-'ve, assocla-l-lve @-abe(bra . H-’ms clm‘r‘a‘ r-‘na EH'

> In Laormdlm -I'Lecries (Ccﬂec‘-wa\uj inOGﬂeral) qu @ [M“].

*Here Sym leCl'iC Q“'V‘UC"'W‘& oFf /{'(“ is notF manifect. Only algebraic derivabion T Kacew 1¢ very complicated.
J r 3 J

OQ,,fZS



Hiqqs I:)fanclﬂes (allqe(vf'aic persped-;ve)
20 v S

gat@n\nj realises HK quo{‘ienl o&ebmica’dj'

> 8_{7'““&\'7 = concerved curcert => é:l mu”—.‘rle-l- => cx.moment wap pc= (ki as Frcmaa,

B> ulaon SGUMJ' rz(‘t"' CS.Q._2,+ 5 I:ur‘u'\er‘ Pes"rl'cjrf:'j -"o gaUe invariants
2 G
Qﬁ’s < %’-‘07
> —ﬁ\_is r:Produca.c HK ﬂuol"'eﬂ‘l' be ijﬂf:(ec‘l'ic c,uo‘{-ne/r" ic GTT cluc-‘-iom‘-.

spec () 2 7 = F””/\S
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Aﬂ unna"'um' coo@‘-r-uc"'ion.?

Im(ercc‘-lv:j aloebraic struclures in SUSY GFT oflen arice ag cai—e(gorﬁca#-cns of vumerical invariants comrul-ed B\j Pa-u\ m‘l-edrn‘
(C 9 crs Par"' Lica Fonchiens, SurcrcurFo rma indiced, . )

For rZu, obvicus deea-l—ejoril:\‘ca-l-lon is Hilberd serieg:

— i . ) ) C'/\maeL\ feaul Subsrace
IH (T) B gd‘”( H )tﬂ rz:‘ = g of 1, oﬁjg;ree n. }

—“r_‘\cl.:j‘ﬂ cell-defined, does our SCFT “want” us +o S-Lu{j Haie quan-l fb ? Teit COMPM‘"aUe a«a ,Da-u\ m"?jml?

The Flace ds look 15 in the coerlel F surerccn(-'orma( indices .

‘@

cow\Jrs etalec 1n Hilbeck space assigna o $
‘ocq| oFerm[o/s L{j Fejcrld/&Hf cmemdeﬂCQ.



Aﬂ unna"'um' coo@‘-r-uc"ion.?

Iukrcc‘-u:j aloebroic shrucluree n Susy’ QFT oflen arice ag cai—e&or'.ﬂca#cns of vumerical invariants comru#ed B\j Pmlt\ in{-edrnl .

(Cﬁ ) Ers Par"'ihm Pwnr"lcnsl Surcrcc(\‘Forna( indi cel,.. 3

:0" rZu, obvicus deea-‘—ijoril:\‘cahcn iS ul‘llael‘L serieg -

— i . w) ") [Z—C—L\mae‘r\ neaul Subsrace
T 00 Sanre  pp- [

-Iﬂoﬁh coell-debined, does our SCFT “want“ us +o s—Lucij Haie quamhb? Teit coM’auJ-aUe & a Fa'u\ m-'?jml?

—rl:c Flace 4—4 'ook is in u«e coorlCl oF surer‘ccn&rma( indiceg .

] AT Gri= 8-2,-2Rec
§ < x Q> " Delpa bix) - g—r@(rs;*J(P 1 |—|_x‘°> E" A+zy—zrz+;|



Aﬂ unna'l'um’ concl-mel'ion.?

Generica“d , IM'-.;_ Coun-‘-s %:‘ - BPS Julﬂﬁremlor: uF -"o cmce“er’-‘an.s o In sf:ecia‘ |tm‘r‘-s cawll't ca\lj More L\Ut\ly Susy aPenr"nr@,

—’~HL (l')
" Hall- LitHeccod index ”
(= Holl-Litlecmeeh chical rU)

I (qQ

chdnno(d mdt
(= Putszon VOA ) 3

I;Gz(y,q,k) ——s(‘()

(“Scl«ur index”
= associcled VOAY)
ST (ps)
¢ Coulomb cm:(ea(/;
(2 Caslonbs chtral iy [Zackelli et al. (zowy]

Ne index limit i Oumm-‘—eod b ceturn the Hilbek serrec of ]2”.
Thic is in cenrtract +o Td N=H Heorieg. <. one wo\J cufis fo reduce 4o 4 & mcg to T2. See [IZazamH\A/iIle# (20!4’7_‘(.

Alkernabively, Ry w4 dhe “righed “okjeck 4o shagy in Ud.

1z p 23



Aﬂ unna'l'um’ concirue"ion.?

genericauJ’ IN-z Counts Y5 - 0P8 d“‘ﬂﬁremlor: up 4o concelledions . In s';ecia' [imibs counts cﬂ\lj more L\Ulaly Sugy 6?@!‘4"‘0/@,

Tnlq. é)
/ Macdonald md¢
(= Reiszon VoA )
I;(: 5 ( f,q,l: )
ST.( f,r)

Sl b

(= Caslombs chutrnl iy

To(H)
™ Holl- LitHec.cod index”
(= Holl-Liblecnac chical rU)

5

N (q)

* SCLW |’nd<x"

(= acsoeiaked VOA)

[Zackelli et.al. (zowy{

I_H[_ is almost cnwr‘-@ “wc chiral rr,.j o,)q‘a-‘-prs’ but not Ciu"{'e:

e dilln el
A=212-r s \52=o

.- S, chﬂ“,s

12 of 23



The Hall-) #Hecsoodd Chical 123;

pu—

l—HL Coun‘l's ( Cl/ s%in&) orera-‘-ors OLUi:j several conditions .

> E-22-r~ (22R)
} charac-l—erises N‘—l chiral ﬁCj oPet‘a‘I'orQ

> U T —>  addibonal cendibien J;VFU sPecial-’sq"-rc.n oF chiral rina

T—I-‘s an exercise surerwer:mal rer"-‘ JJWJ = -tmc‘ where such ededes con occunr.

A
> BIZ mu”n‘fﬂewls (F”"“"\‘/ obctjs A=72R 8 r:\j;\jz:o) = SMFer'CCn‘('\OrMn( Fn‘ma:j ic ng chiral ricj oFemv‘-ar

N
| I
D D!Z(_‘.,o) ml-l:f;lgl-s (Prima:j olaeds A:?IZJJ.H & \)I—_ -c-| 3\);0) = &:_- cle(cenc(m"‘ is coun{-ed. ,Annilﬁla-l-go( l{j Q S 0 Q _

Qome indurhen comes -rrom (Pree) La&m\njian (7‘“&2 J-l\eorier,

C Lgrwu“—ir;lcl’ xm‘or.t .

— Ph(q) A A

O rns\l-m—hehczl‘\y rryu-hmdeddaudlnna,

—

D"z" (j.0)

Lhcm(vjewous de@rec-n Fc&jnomia(.



TL—e Ha”-thHeuaod Cl‘liv’nl ]21\/7

Theee % -cPe oreror‘-crt Love ﬂM-Qi?jH'cf‘ cellisiens and define (wfer-)Cowh{ive associative C- o%ebm QHL‘

S-l—ruclmrd rrorcr-hes .

D Z}o& Z}D Jf‘ac‘ad Lij [2/ -f‘) w/GfﬂftMannran'-l = r (mod 2) 3
=0
> (R.) =R,
B E npiched with (-1,0) - [2icson bracket C’X“'fncll‘/\lj sdmplem‘-‘c PE. on ’zu)

> CCAAF\irlj-M&efeﬂdefH‘ ('ike ]z“>.

*ﬂese lqﬂo«- 4’&10 FroPerl'ieg ‘rc“oc.) r(om a s'@H\lv elaberate realisation aﬁ TZW_ s—‘w-hv eith VOA elructure.

4 p 2z



72“1, cof gauge “f\eoﬁes
U U

r‘_cr a ljau(ja -u\eg,-(y, QHL i dcl-ermined c(amrccx'ij (like ”Jﬁ" anclz\).

Sul?rose cue kAGCJ TZ” 'EW‘ a 'H/\eor\(j T t.mn‘l' -'—o Jatvc g‘%mme":‘j OF ,-r—.

it St R geged
T 'I—OG — 5 T3

mH-.PI-I-

recembin mlron

RulT] —— (R [71eR L)

> [T

NOn"'rivia' S‘l'a,: is 40 acecun-" For f‘cccmbn'na‘l-ion of 61 D—o’;arq-‘-cr.r al— nea-2ero caur‘ir(lj. Olﬂj FOSS';HE r‘ectmbina#on Fa‘Hcms are a -Pe“ows:

A
C
- Drzn(qc,) s 7124-;_().—}-,0) ~
- Q: Ql &
A / \) A A / \) _
”2(0,c) /7 | A 2,0) /7 Dm%!\).—;—,o)
al ™S> = QL &> = Q
- Dlz.ura,o) D’Z“ (\jllo)

[eccmbinabion eaccded in c»lnomolc(zy o (correc{ed) QL actien cn zero-coapl.'cj n‘r(?.



72“!, a;r gauge -H«eories
U Vv

This defines o Hell- Lilecuod cohomelogy preblers. Can foomelize abeirocty.

> 2, fs-v,mmu.-,,leﬂz {Grmm alebra,geneeb by Yyt J{ > /\6

> HU = (Zu(MeAy )
(O RuTTISIT, et gt n HL 15 5umeh Ag g ing & ()= gradny o Ru.)
Differeoal debermined by QL SUSY hrensfomabions of nhereehng gasge ‘/’Leirj. Exborde wniquely as difcabal on He .

> clu,_(x)= (@) pcr erZHL('T)
> d (A2) = ra“c—lZu ('T)

Conmpordng oty 1w cur et 12, [TIT=H™ (WL, d,,)

(Pois:cn brocket inherited from [ZHLY'T] 5 As Poiscon commute coith eue\rjl'[m'@)

1€ f 23



[Ze\a-l-ims '|‘0 l(oszal uamolojy/glzgr

—[K;g colx\cMc(Uic&‘ S"'OU can l)e relaJ‘ec( ‘I’O Some gamiliar COQ.(“TMC‘l"’TofLS.

D ge‘rore rc&'v‘ic‘i{tj '|'G S-Enmrbn"-s ) e L\ave H\e l(oszu‘ c:mr‘tx/'(csaul l/\omelcj\j ossoc:a#ed "‘O ”'\e Mcmen-’- qu).

D lemF)-'\nj ‘I’b eradace @l«osk e} /\' * am:‘ COMrIeLC C(amfca‘ B'ZST_CoMF‘RK oF Kos-l'uh4—g‘-crnl:¢ . _Tiis isat
CJLw‘- I:LJS:‘CS dicl'or"eg, ”: So rnc(inec(l c./elfm-le Colz\omclczy QF rctq-l'lvc szgrm«'a(ex detined (93 R:-‘s&oo keme(
of anki -Olnod's.

> IVI con"-ras-" ‘I'o Plain vani"a aFP,.‘cq"‘ion.S o{: ElZSTm P"Ug“s’ weé are esPecin‘b in+€r634'e¢l in ln(ij'ner'
C,o‘nomo\o@ elasges.

> _TEg clescriPI-ron oF 72”(_ Fcfdﬂuge ‘H‘\ecn'es s na+ural n derivecl alJebraic(jeome-;—(Lj. I‘I‘ S -H\e cooroltna‘,’c m‘\aj o'F
He derived :ymf:lec-’-nz quo#nen-{- of He (,‘X!—Ja@f&) ums bronch E’j 8 ¢

ANLIE C‘Mum//ﬁc M, IT5 T spec 2.IT97)

17 o 28



[Ze\a-l-icns ‘I‘o l(oszul Homology/@lzgr

( Now -)vanislm‘\qj FfoPer"I‘es o Kos?u‘ Lomo‘o(zj Fa r:n\j ’Z estctiated ‘l'o elements {/A; érZ}l

> HO(K.({{%;S)>E IZ/<S|M;J>

> {r("? ‘rorM m&“‘“ Sequence ian ] H,' (K, ({JA._})) =0 Q,- iz ‘

Non- vams'nU ‘,‘@L\er \qomo‘w A {]45 dost Formn f‘(eju\ar' cequence =>¥ /.AE(O) V\o"' o cw»r(eJ-e lmlersem"iof).

E\j nature oF HK qua“’ie"""'

I—-I c G‘ & dinmension n 54115:"1‘3.23024@1’5
I

g dimg (g @) = dim (M) -din (G) +r JZ < peink 1 i (0).

Lo L\Ulqer- HL Cahomolcgzj detects unbroken 00Ue sdmmeﬂ‘j on /('(H.

¥ cheme- Hheerelic sauleb here. 18 o 23



glmac[cu,r oF -“\e ?a“ Moduli Space ?

?‘evicus resub Su&jesl—s 1—La-|- MHhere ¢ l«(‘jlnar HL Cohomolocm chen Hhere 15 an enhanced

M“ embedded SMGO‘“’IB*M l\{?har dimensional mixed branch: MH <> ——

I,Zu,_ ay See someHij of Hhis ambient mixed bronch. There is even a nakural coqjecture :

7

12, L’é C[TF(N;WH] )

Tl:u al:’?ead" ‘I'o be a‘mos‘l‘ Corv‘ec,‘l', C)La-l cve knoq) come ¢ rn-m examrles.

*Tn &mem(, Haie cnn\')ecl'u/e is Fmbqblj not well- defined here.

“i&js ‘JMHCL\ .

1 22



E_Kamr{es in 0.{0«39 S

A. (2,0) CFT cn, €.,

C

A
>—c — L\:’Peﬂ‘ulhfle* in(z, 2, l)
s of Suz), x SuC2), x 2172,
- - 3«4 ":j dlvc,n-\‘ saLa/m? of
@ (o,.A many fit:; dualib) C b Jsuu),, = Suc2)y

> MN = QZDJﬂ = Z%Y*zx’z»,qzﬂ >
[ eae, = (). () (55), 0ne®]

> rcsidua‘ url )“J Jazge vae#\j on MH .

Nawely, dim () = 4 <My = 3 <00 0o

“(29-2) - 3 (3(7-3)

Jeue dimersien residual ijnne-\-ﬁq

20

,fZ3



Examr‘es in C_{C«SS' S

A, 0 8CFT en ey, gy

a

>_° — l\wpen‘ulhfle‘* in(z,2, 2)

of SU2), x SUC2)_ x%1K7),

auging diagenal sd /ot/fc(
h " =9 Js‘gu)ij ~ s:.au)::(7

21 ,fzs



E_xom[:{es in 0.{0«39 S

OIoSe Na-"iong

> H:J-L deu«Fuez as direck suma‘:s \dcnhcalj indecmrqeque moduleg over H:L; (2”.
> H;L¢ O f- i=l,.‘.,\j 5 I-I"urO 'pGr ',75

> /IOMLE( ” (/{((j) Sdmmel'\rj -”«ul- leaveg l—(:‘_%’l?u invorim-‘t
gu&ﬂed'lve A& 2d Coulemb braach s*dmmh'c 3

I |
Cencider d:ZIjD cshere sz: C?5—> (CZJ
5

1

om{"' a” invarian ¢ cem-l-(w-‘ed ““j rmn @;\s , as well ag @‘r” 6.',, (a(J )M al\-rg m<n. [Zecalt makdics 12.“_ emc-‘t.j.

d i viou ide.
( :)j( ) IL’ (_ ; ) ( : ‘_Y_; “_‘; ccrnsrcndc +o naive Ouecs -From Prc ¢ alide
©; -0O; 6; G

ZZ,f‘Z&



Conc(uslong

> H.\st branches o Hd N=2 SCFTs orise naJ—um’jj as derived G\Ej'ebraic spaces. Cq[?‘ured l@ E”L[’TZ

D> (hen derived shruckure is included , extra ﬁmm&neﬁ eme(rjc. Thete ceem 4o be related Jo Sdmma'rieg f
Zd Caulomb brandn cbhained loj Q' reducticn,

> Tl:t;:jl\ undiscussed here, EHL F'Us a Frcmmﬂn‘l' rele in -”ne \Ierl-cx crerq'('d‘ a((je'DFHJ assocta"‘ecl 'ILO -H»ese Same L(C‘
-uteor'ies

Open quesl’ions

> Im,:or"mce f cerformal invariance ?
> C)Lj 1e Ud the Nj‘/r,- Flace +o see this derived shructure ?

> C\ar,‘fj (cla"’ionS[t\iP -l-o gu“ modali space Jgone:'(y

> Geu-er uses oF DAG -qulusm?
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