“The emergence o5 exta uantui
numbecs in Hhe (oulmb gas.

Alex. Nichols.

_ (ocentsate on limxo Cpg moolels |
_ Fxfo, stouctuce worthin &w&mﬁ ool
- Spechl nSntke. subset ar  loaally c hiral gpem‘lﬁ
SR exbea Inteenal  SUR) guantum numbers
. Rodional  arekfon SUS
. Free Sietl cep”
—~ One-onc CoﬁfESPd‘dEﬂcE with spa:fcx[ T‘EP'-US‘
in _guantum gooup. Extea  guantum aumbecs
encode Lans§Y  anclec centeC



QUeséé:bm Con we "make senee " & the exterded
Virasoco  minimal medels 7

2D corormally 27w . Tw)
not, medefs. ﬂbcbfq T(E;?T(w)ﬁ‘ (E—ﬂ} )4 <+ @_!:; + _-.-g_-_h?

Centenl c:lfacﬁe

: n s€WN <o all
otod-es 4 Oxtheq

Minmal  models : (BP2)
(£c<9-]
| <sgp-/

Reberal CFT  B.® . ZC[QSH}

hos = hg-cp-s

"Exbended
€9 CJ 3= O Mnma set h.,, -i .
BuT  hg, = O  Men-tevel g
b}ﬁ)ﬁ‘éﬂn{‘ %f' ~f

pecolotion, (Cerdy)
Hf crf(-m{ré:j 'P:rﬁ( )



?(&;]an FEIE--'*M —_— Tfﬁr‘ﬂ}fﬁ' SE{' O& }4{" Pﬁhﬂﬁéﬂ
NoT~ RCET,

(Solution:) Fxtended chical algebra~ regroup Selds
(RCET )

Genesoted by some degenearte Sieldl

(ﬁf(ﬂ?df&)é(;jﬁ(ﬁ}>_ S an . b Ratwona]
- =t o, * 0 Qlution

n
(=] < @-‘J)n
(ASietss = 0) Z = EnXah
h AS -zlﬂ :"'-.-:"-11;'-
= | !
3, 31 °
3‘-‘:l ordec o= 2 Yo .©
. 0o
e B eoliters - '_:t_;/__;/——,—Pr
| 2 =
Fo :GE; FOo (mzez?)’ FO= (2]
~2 =3((~=) ==
) 3 ~2h W, 2F P_FG
O i
F—L’-":‘J({__E) = Fff&} E“%F—m{;é)= F_-_-{Q)
3) ¢) -
F®-=z)=F =@ L) = EVLF®

thﬂlc chicedl Seld = rat! =/

e Clam: Can have 3 chial Swebls with  extea

mfemal  SUEQ) _quantum numbecs (&J‘twj m‘a)*



Emc(-!3 Sields I (=) of SuU®), - RCFT7:

I=) 3w) _Sil_j S 3 w)
@-w)” =~

2 5H0) ST Y 3 o> = F©
‘\/33 53 53 38 S = =®)
L3t 3 3 st > =FP

hay=f  SUs chablet « T lone,

T=7%  SEp)v -

chay =l=h,s 2 catl s

o |- E-_ZLE =@ _ .
J-=)

N . .
Trans§" propenties = Y¥(=) Semionic
. I“lg}r: 3= hr,';. 3 ratl soifVs Tl":ﬁ{ﬁ" -!:l)qf’ﬂ) bosonie

hz,®@hs,) = [h,r]*[l"la,r]'*[hs,.']
{f'\l,?-@hn? = Ih‘:']‘*[haﬁ}'*"' "“[hm,m:(

—~ =a3 =/o] +[3] +M



T OV v 300%W) CIANC) .

E-~w)*? 20

W)k~ §[ | 3T _3ar 3T
(z2-6)¢ E-w* 2G@w® 2 E-7

4T 1 BT - 43(TY
(z-1)* é.' 2— 2 -

= s, W+ TWE
( “3’)3 "2 ey "as 2-w

f?ﬁﬁ{hﬁu@ —= Nufl lectes —= @f#s and  Susion

cules |

(quemlre{ +Kmﬁtk

t # .
Q0,75 Y* R, R, tonal
ireducible indecomposn ble

2 - w K,

(ansd{ei + frausch)

— /_am["a

— Mrplulos  nvacionce (Flche)



' /
- primarg;
ha}g =2=hg, | rat! solV TE=) besyic

{'f‘tw te

hhﬁ = -'?— = 'L'BJI' 2 Fﬂ'f“f Sﬂ(ﬂé 4'_\21'.“(2;‘} ng‘bﬂfc fortedd /t}:?

Susy.)
hyz=15= 'Llu,: 3 cat.l sol WD) hosmic

aQ b _ ab - ab c
Wiew® =87/7( +£7 [w<]
Ohat s fhe stouctwre o Hhis %Eﬂrd ’e

e ————— —_ e

Numeacal wosk :
consecTuRreE : Tn al cpg medels [qcdpro)=t]

Soo 2EN  Sid:

h.‘,(ﬂ&+2 - = Lr0e-1[ Grng-] = E(EJ;Q&_,J |
s M el solts —> Chiml Sied B ()
m=-—j:~-ud in QJ"F-’ C!f!ﬂ'i'{
repV of Su(=),

L}:G he (o~ Xg=1) is  Virao vacuum null vecter
L gty (0> = © ——> minimal mookls.

CAN WE EXPLRIN THS PRTTERN 7



Coulomb aas: @(E);E‘S(u;\)m-infﬁ-m)
(Toteenko+ ‘f‘EE‘U)

T(=)= -é XWX + (V2 D = P2

C= Cp,
W P2 ; 2

TS

Vertex operatocs: @ h =o® 2,

Ch&l‘ae nEu&m{i{-S: Zfﬂf = Doln ﬂbﬂ—m’ﬁﬂh;f\vj {Qfgﬁ‘t}
f
—7
| W2 ol =
Screening cl*ntae& Q, = gdfe 32 «ff_

of =~ |2
[TE),@:]=0 Sk
:Deﬁfm{e | : q’rﬁ: é (1~0)x, +_{G-—=&]¢-:’_ —_— l‘\-r',:

*How do we qget @.{T} 7
hes + 02 = [{J—f»]}f?—f][{d'-}-fl?—f)

Find %'H so/’s  $or nsEWN,

O = (J-H-ﬂ’?)’g—f ' ‘ h(e-;fﬂ' :ﬂijzhr
9= <d+,+m) _) m:-t}‘...]l‘] S
P
" “nfzpg B TS s
@‘J} = Am L, e VO screening [/

* ManSent R sujmmeérj
? Qeﬁerlﬁmfy between W@ and  mamentiny
cf Su),



Kewede os screenad overtex opetates :
(jHN+0p =1 r'ﬁ’f*gﬂ}f?*’]ﬁ

(oﬁ A O (j-mi)g-1 :ﬁj—{iﬂ)_g-ﬂ]ﬂ)
Fall  indo repis of Sly(R) (Alse  bealdng )
PLESFEE S i gee'f gf=zl
_ _ S IS eeening dﬂe.@_,,
[S.tgj _ 24 -2H
929" [=]= 252"
2-2
—\ (i+m+Dp =] N m
l@;>= PCS )J I (dH)p-.' G- [ >
[ (j#+m+ f)ﬁ*g !
[x]'= [x][=-1]" [o]!=I.
T— L ,
S /@@) ~ =0 lopological f@f’r}r

St)P m m+
%;j? /—@g)s“(ﬁ‘“*’” a3 JI>

TaansSoems %'H chm! pep_m unolec

CENTER o SU, () '/



Fucthec juaf‘(&ﬂﬂ

- Ph‘jaical ( Smneén’cq! ?2) 'fmp'-ic:a{*éne oS extea
Dguanﬁxm aumbers  and chiral S;EH‘E .

1C lassical ' emerﬁem‘: exertotiens "

:'n-&ecacéhj QFT. - suw) MoT SUg(=2],

— Gereralizatien € all dﬁEne-‘dt(:e. th'nb s medels .

in {eamﬁe medels 7

I" l
_ Connections with

_ Can we use Jhe € haldl cational extended

minovol  medels (LCFT7e) 7

R‘ESS:

AN heP-ﬂ/D:eoSI?G SHEP o (2003 022
AN. hneg-th/030R0FS ~HEP OF (R003) OHO.
' hep-th/ 6303050

[Ph.D. thests heph)02)007O q



