Q vanth 2ath ovu
O)C NV assless

Partclex
and Oy aucged Poissovt
Sfﬁma /VUOOQQLS

Ter Jund el

<U\i\/%\T5 P Saw‘n‘ag/o e (L\",Q€>
D ecse A oW CDMC\‘oawa%;om DN A

Cesar PAvias_ Nodeigo Aves , Thowvas T?J"—%:ﬂej
N:Cp(o\_s BOM—\&LWW/KDQ.\J:&L ’D,ef._e,yfa )

Felipe Diaz , Carle Torcollee and Maumcio Valentuela

?r-es\v;w’r\erk on Juwe 3 Lo 2\ at

Qu a\,r\,(,gfl dek’cj\/\,orp '2.02,\ O

\ vuuejr»do Aty R paftj
3\\0_,(‘ "S'Pl»r\ C)Cav %:j on 2A g’t\ﬂ*"a/ﬁ

7

0\600‘.*(“"&1‘3&\ o

A.D. Sc;-\v-\'\mc;rcu (6V\"ttnw-\4/k



S &
/L 1 ﬁmawfi%ati oA

S bw\?le cti Seow\e’croA Vaw. €S

e

an A \/4_5:./{'\,6_\/ 5 \/\»‘3\r\e_v‘ - g,‘p,'«\ Sv av »"&7

— \/\/ S‘fff‘\/lﬁs

n A .
:2, 2 C’\)UQI/\-'(T;:EGL&'LO\A

—_ AKS%:O\AAQ-I:\CQ_ k:i)\r\e-s'l);n aI)V‘&.V;‘rﬂ

— SS\MP/QQ ch' ¢ Struckure_ oY

mMasslessS pac tdc\es
< A
?)\ 5 idamf_L:tCi’t:G\/\

— FTRL%COV\@\-S‘F\'V\ 3““\’“&3
a s A \'\o\oavmf,:(/\.;c. Ae—gcct

a Qa !\/[\QSown\/égik"@V



Newdswian pav e lo
5o S w)
+
= j(@s A s AL + a,(HS+5)J

SLOMT;/QQ,ULJC_ w.n“ﬁ\ S . o= A D5

L = dS At
Eub lH. “:I‘GV‘ :‘)V‘C'U-P ‘K szR

Total Flawvae Lt ens o /—\ = M+ s X O

w.S 3 HS =) bou.c\.cadwou.-«o& Fe(:l.s o S

States B SR — TR
Re\q Livvg kvc Veyr Siown

Evokut-fov\ C_\\ . W . S S \R
N o ss-shells K T K, + Sx G — R
Maurec - Cartan
,\f"—zf(¢95+ Sho\’t /' \(y_.-.—_-au""\QMqH‘l
+Q‘M(S‘M*‘Q—mq\'\c\) */\r\<\-)

’Ba./_kf)rou-ui EDM | S'tfg_'t'f = M

R RIS ML TS S AL P
Ao Kr ? {\(L/\<V}S = 0 : {K\A/&}S=O
(

{Kr,Ksas = ‘rv:K--\: %N%*ng-r



Coh%(a&&\r‘
K = Qe x w7

DbV\-AV"\;—C""/( %R ST cT)-eraL_—hoY—

R Tra ™ X @\\C}zm:{

Q- »
®7 U
M

A
G Sw {deg
Quk(\\evx Su?ewcunnectdav\, (o \]
~l &

X € W (9000 ) # i (TH6)
AQX + X % X =0
Decowmnpuose NS =Ae+/3:g+8§*%§

AR, T en(G)eV(S)e Sh -
'\ a?era.to.r
atje,hﬂ‘&

d, A+ Ax 1 B r E = 0
8 A <K Ajha.wufcq,\ R awnlboviaw
and BRST uP-era.-La\"

AG:&"r K*R ¥ \'g&& < 0

dc_,%'\- AR G —-Q,%E; =~ 0 e nenlinear eveds Raw
qu-a.t—{ a\a ok state

A, B+ AtB - B*A 20

)

h AQ‘?CO(‘S 6\ (ﬁ

~> 4 .l -V @ C,‘b\. own

™ a._c,\cava* w A
[

(XN - sler) v . + T,



Deforme @5+ SL(S) > (M) T (1)

9L, .,

™ a{_v‘%eret/\t\'@\ Paissomn V‘*‘(‘(A
%Sl}glz = 'TT“G Y?(?],({AV(T\}P ’Cz_
+ (WR(P))ﬂ* L‘d(‘\‘« L'(-. ’fz

with  spe ccal fomAonental veviical

v ector *{:(-c_\d.g %Lv\e,f‘a'\:‘fncl S"\‘FCBY&L%L’OV\ ]

Teol: G x K SCMMSQA AKS T sijvv\q
m o e | awn T 0Y) M % T*G\

5 (o (mgta6®) 4 Naan,m"

~ o ~ ot v 4§
+;L/¢AV,D4>(F‘)(9 +éz=€/‘yn<ﬂ—K(T)>ﬁzs&@

SR SN Sl o
’ %aAF“ N Pj(@YA+/A°*§q)
N g\,,\f-‘“+(s“,\(1>rrf <, +g,) )

where
oat - adgt e MY, AT D, K.

ﬁ«=(<:|5m‘*Hc« ® O at L“Avj



TWD 'E)/Pes o‘(t Su?et‘SyW\\Metr&es‘.

BRST tr&ws'gorwaﬁowg

o < ol _
sbT =0 , $O o,

~y Ae  Th am yLCHerewb.qu\ awn M
comtoined n BV -BRST differeneea)

Fermiiontc vertical s e Sy et ries

gc?d:o , S(S_o(t\/c()-_

D C\OS€A o A centvaX »flkew
vosluwi e %o\rw\ Y < \Q(M)

{ON g'e,re,vx—h'a,k c\“&raoﬁ€0( ass acl abhlbe %Ls@\)ra\
() &« )

\Nfﬁlfb Su?e,rtrqce a?é’rﬂtftd\’\ S arn A oo (z st al
M

A»’H erential <oy 4(:-3«3 bra

Jltw(("l\’* () 'ﬂ'{[\,f:].!jf'uj(ﬁtt § K*’tfﬁ}

ker _‘Q-’X

Al = [43) (43¢ 09 = [H+9]

S0y = Jues
M

M



®BW&MLC&/€ BR%T QP-Q_(@L—’LOY— (S:_‘)W?£QC*:C C QS@)

N
Roery wnet 4‘(\-&6&
"8
%abkérﬁ U\)'\ﬂk \{pl.‘)l—""'e'v \nfd.h.c\
_ AlsfeﬁarA

~> B backrzacts +to sbwp&ot'ic %ngu\.e_haj ov ™M

o L e,volu’c'io\-\ HCLMC/QAOV\-‘.MF 6w CQ



COV\‘SO\"V\/\Q/Q ’Pq-‘fE':C-LQ
—~ Va.sfﬂ.lev’s Ty‘F e A WA o c*e'\

MOhCOMmutA"Ef\re %Eamuu\e,’rvb

s

G=SF(2“) K™ = S‘F(Z)

l\
— .
SPQCQ'&‘MQ

- 2 pointg
S “/\R n < > M-+ n{‘"‘“ S ;sz’u{;t ’r
Y- 7
N 5?4((_
(unbrakah 5.,5?,)

? - 5?4(.@
( l'—”‘b l<¢\—~. SUSV.&

b aaLcGrou.u\&L ‘g‘d\r X

SL e 5 (zn>

’QJ(Y) - D Sp (2w gﬁl;” so(,1 )

1ensocrs tensocrs

IM @ SD(P“I/%)
N tews oy §

\/QC,;/E:—LU \ov'd‘.w. AW
AW 4 W/ + R T,®0

A% R
X: ,\,‘>
IM w AB 1 Wy R-2vrWx0

gl’\- = C avit own ;n-E(cD\rat\a:Ll'-\r._)
Sp () leve

JDQ\/oho\ \\‘V\eo_r



Posontc \]\{ ‘%*tvlna\ ' A AS

~> Styresses ey((\)

)

E>ten (ovv%owwwc\ '\D&"JCCCLQ o S

chirad sumplectic beosew wih k=g
N T =
Sy = -0 s \(3?<2> 10
Speckral flow P ez onirs
~N 0O -wva edes \T:D)/ né{x*lzz—""/

3 i
~ (3

he=3 h=1
gh _
S(Jl.:_} - O

t o




\A\eo\f /'\AA QV\OV\AQ_\GLAS < e ctov

— vestaver Y\-\:L\ba‘\'ewctﬂ I Q.

- preserse target S une hn e

- dackores cur on W Q)
Proposal : AAdditl anal

e (ZJ o @¥) w L, C=n

T =\ Se ctov

W o AU(Y )

Vir + 6o

(@ sp(r) T <Q> B 9‘2_ T Qs?(15
A
\ ~

@jv\am;ca\ %QST 33 (6 4?) % -Y— wlg

Q = Sq (e1® )+ X X € H‘(izwﬁ" L/l(?)

/

A X+ X% X 4 wy(er€) =0



oW o '\Mq.kouLS

Cviv-=—2""i2\‘f Cyiw = 4
C\a—wja
q40(1) & Vix & L &
= =\
WD-\-ou W= o W=1 ="
h
W gh d
A’)C’a'-scb_}CQ-\—oa'_"zd\
Ve
/‘\_,7 \//: 6
¥ oY

Boss ovnnice tyUuw ecatiaws 4o

~ adfine S?[‘{3 v ag—F-i\nc SD(‘L,B)

cv. . C‘q_\ /&UL'/L

\V\kfﬁ\rabﬁa SPQ c.travq —‘\ow

S (’Di—ﬂac siqn(f’)—- S[ncjz&ft OW.S

wit\s

)@\Pk



Cﬁakss§coul solution spaces

-

N T
?\»o\ec’l-'\ovx 2 x M < G = ™
»¥
DCQ-}crﬂ\A-ECw[ Jl,w(ix M) — JLW(G} x M )
31/\4%-@9'\ W -

P P"X

Classicall moduli ow \J ccaihievy  braneln

S\J\Oa\a{ L\fc\ X |

\/\/ ~D (B'T%"‘j_\:\c-g J:‘A-t connw-ecbions

. Transiteisw ?uv\ ct—La\,\g

T ~ Clos ek centra l—-gav-ms

B o~ IW*‘QU“-‘LHOV\ comsxomts € U ( V)

> .
Discrete Parkicles Sbalgebras and
/{-U‘-ll‘*b G TVPQ ’D/ NJ" ;(\tu tw:v\'&l"s
'Butmo»\'nwou\,ﬂs

greves

lV\S'tatV\tow3
d %O U.U\Aa/‘f\:) CGWG&CH aw( G\ { ¥ 2
Shre et ofize_,\ra‘.tar 4,\3{,)0\-4% (’t\ =\ )

~ Now- commu takive ln:tj(n-er~Svas jecw\-e’ttr\'es

‘gb"""‘-;\:\j on- shel\ f!ﬂee AQ.C—S]C«:_(-C.V\.\:'C:LJ\

Sv 'oakse,‘ova_% yr)(’s a‘[‘ L hov ( Gov M)



n A , ‘
a‘UCLV\.h‘%Qtt D v\

A

Non- comnm~vtatve AKSY Stywmna \Moo(ils
w il star—ProAuok ([oc ol BV Qkae\»m.s)

S = S te (Paedxtn, )

H
T ™M
A"Y’EAOL\ a‘l’)-é.fé\.'l:dr A,\selo\ra.s CF[KJ to oﬁa-feots

w‘aere MCS?_ v owmenllse Va‘,m..:'s'ln

) A g \’
Q¥ M —— in —> N

T We 'l:\nnes b(- q v ankOun covr e ckte ons

e ParvtiaN actans K atrached to DQ-‘QS:‘CU&'S

A~ a\e—}ec,t Waeol - (dentd £ies ank @wn- shell acthons
<L\/4\=.\novfc

- Extend VX)) =)\ —_— \)(\ e 27/ + \ ShacapoV
Sk\/bv-tSGV

H _ U\"" Pde“ 1 z L\OW&EAPB POL'SSOV\

St vryrvctauvyes
(kor\tS QV\‘C-\’\)

’DI-S((E‘te S!j"v"\Me,t'V‘j /j\ f 717_ A B
: S Al S s A



MQS§(€SS' raur‘tt'c\e w\c.Aes

Ern: k’(ji(d) 4 ?.éc-h)) / (—3;_(»1) i ) E(—)

g[.) = < (%_(ﬂ + %é(-_) ) _ (ifd]) ! = {éc—)
A 13
De{ ect

\ooﬁtk{\ﬁe/ngsﬁh‘w
R
Portial action
(< = égtrex(&x*lyfx"x>*
o A A

rﬁY‘@SDW\'\Qﬂ_MJ\:c
j Dt B « AP

~> H\jPew\«E\\r\.\er Z

(Wo\binmorploce)
S‘\-)w\\: Qecec

p=

P N
SL:)‘M?MC,UCC-




NHaw Ltoniaw =ero- foew  comstraints

— %Yaﬁtg\u’j O ~ N
(muxe)(]m = | . Erq*%coj

Relax by Lou[s/e,c'm-j tes T *Cﬁ

- -~ js«br NMox 6—"D5 O

BOLA.V‘\J’\Q.V’D Qﬂsua\'\:lov\.s aQ wao Elon

F +YxO0 , \F
DY = O COR
by mo, P3TtA3TI0

Classical Q“Owa\kj Z{'amﬁ*\‘( r):\
Three  pro ble s /IF'?W\eoLu“cr
%1?_§T‘ amo wnaly / cancels bullk answmaly U
MDa)tn 2 O / aft - vight & angag

o 4 Sect o ’E
Fry %0 / ad 4 A seetson

= - =



BV wraster qu&vx 3Y3-\
Y ) s
5H=SS+Y(Y top(FAaY ) PO(F X )
131

4 /2,

-1-_5.’? -l,l
a Z

4 g 'Dgr ADY *fA- A X
,k43+5( 4 9% N kxS

3 [ ( 3

j’S'tr (LxAxd $x° > Ly ax e g%
S\
- X g 'y )

BV wastev eg(u at ow

)]

i<

\ \ -
CS"EK)S—-Z\<> =0

Wolds \°:j viekuve ol‘—

Tw, ni=o ®

‘e Ca.\r'ta\n lvxtejva.\.ﬂe eclva\tiovxs e;

vvx,,t;.am 4:\'\4*: v e a\\ACe o \':ocu_\r\al.th.v'j

sxas'tew-. with XY x 0

>y Clessical \V as: (tev bv ancly (%2—)



26(‘0 - /Eézrm cams Trecats
iy A
q5(&’)"‘15(:4‘)"”\((01 = 0

7
s - 7w — F=zo

-~
By B ta * Y e

<Q’3/)3)inﬁ B e — Py¥e

Sews.l-c\a.sg(cq\hj s (2O

D A56+{ﬂ§)62,fﬁ % O

~ (3)3‘,3,“§‘,3> = ‘jn\ ¥ C(\/%m,gm )*jf‘ﬂ

Ted

\Aem: 3(\{ cluow\’c{%{c)\ sbseroableg

ca{\ru\/\ \O\D ‘-zero-—gévuv\ c\r\a.\rsf_s O 5

&

4 e O > C=x1Vr (%;o—f’gm?

o zero-form ol mges on TAM.

—7'(2. O
(US-:VLj T ™ B 1,7 B 1e) )



}“l ath'\ﬂa@alf\,lc J{Fe c ks L Ad{Sﬂ

KKownst el -~ \/Q$:'Q'-:e\f WA otlg exiennsc ow

Y & Mo, (X ¥UA) @ mats @ gx\w@ clr)
%cu.,\,\mwj Con Aide ovis oW S
X< a(x<s’) a0 & Gh,, eclr]

FV&C{TLD\AQ\—-sp'\V\ alﬁebr&

Con & Cmf Con & Cod™
AN =
v «
.
Col & Com  Col & &oL oo
CDV\ = Su?érg;ng[ﬁ—hﬁ«\ 35) Antf-sU?grszwjﬁg,ﬁ-ov\
as & UR 04 Cow-FérW\M S\a /t()
- UIR of extended W ey d Oij.L\’(‘q wJ
T Revel
Col = Sock space F as =« tre::catq
IR OE colowr u(ao) =>> U\(NB
R - ¢
w FenE))eF
W (

= ¥

L§®(f®"ﬂ($))¢ FeJ




E]’-’C va ov-iol,\_,.‘svv\_
(Wiju@r- Vn',e(e)

§

e

X(X/:'

73

—_
-

-

< ¢
Con & Col — Cow & (dwn

+*

Col @ Con® —> Cen® Cown

?/ GJ/J
e’ u’

pup’ e p (T @)

e

’P*O""‘I'O"-Fu

/

&T!DJ/* A ¥ Uh,

0"1]7 4 Yy v o
E'Kfa.mw\ SU?e(‘c‘b\mﬂec'Eﬁ-ﬂh ower (9\”3“‘3
— r_ N“‘_ﬁN
AB v s | At=- AR, B'=P, ©=-8
X: B A ,5 ¥ ('{).}*‘LFJ\{':_"F
el ut sl _ ~+-—_f_\‘_
r s vn st=s , s'= 5+ N
| S ¥ :\“{;j \7 V+=’V/M*:M/H=‘M
Bu Vast Liev branch
A”M‘WT—WT dW+ WerW + B&«I-0
< A = -
Y + AR+ WrkB- BW=0
B =T =-T
chtect fracﬁohal—s?;'n by anch
~ 3 o
A?A'—'W =~ W AW’:W"'W'{"/’(S*S"’_L}"O
V = T/":'M =-U\')' ~> Au+u*u+§*1*s =0
¢
T Txs e lomeCel LSaWeS- sS4 U <O
:S:"' gr',_f_' éCo,Qe)Cd\f\v

Bu /Aeﬂs‘ec £ cCoarrespendence

B~ S*S



Suvvwv\ma.r\j o 4 de as

Sewvnat - classical

«‘ h:a')\'\'er-‘S‘Pi"\ o NOV\-—KI—V\(’O\JF

flu A tu va

C T
Jrevety wae clhawvie ¢S
n Quantum N - ¢ ovmmo £4 b ive
) huﬂ\'\QV‘—-STJIV\ C A\CS% stan Mc&\-&e
jvvaiy

3. Ho\ajwaplfug SU\QSUW\QA vt o

Aegect ACI ent con ale A
. ‘;\u\n L sv ‘3
s\‘jmp'QmLxc . opecator
SQOV"\C'EWJ @\ja\o\fd_s

Se Qec.t ce v avWs v

Add TH*Q 1a W-stuing

HS KM
' %5 a\f)e\ova ‘
‘z‘l’ Contecal

- Activeate )tixﬂe'f n TG - %Chj)\_,\m\:l—{es

‘fl U et UwA

gre s

'gov now- BPS

- %‘\) \r\a\oc'.]\r‘Gn(l[’Lg

L, Vasilievs
° . -3
6 (V\LA,Q’C\*SLV\C\QL’VJ"\ states - C_\nexr-eA\M-'Lt

+ W e ov o



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20

