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Families of non-rational 2d CFTs

Algebra | Target Dim. | Theory T
s0(2) 3d SL(2,R) WZNW ~ Strings in AdS;
s0(2) 3d H; model

@/U/(T) 2d Strings in 2d black hole
Vir =W 1d Liouville theory L = 0¢p0¢ + ¢

Algebra | Target Dim. | Theory

———

s0(3) 8d SL(3,R) WZNW

Conformal s¢(3) Toda theory

1A% 2d ~
3 L — (6¢) a¢) -+ eb(eh?b) -+ eb(e%?b)

-
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Plan of the talk

o .

e Conjectured relation between correlation functions in
the SL(N) WZNW model and s¢(/N) conformal Toda
theory

e Case N = 2 and an application
e Case N =3

o -
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Correlation functions

f >SL(N)k WZNW T

Qm p— <H (I)JZ(LCZ‘ZZ)
1=1

e 2 € C: position on Riemann sphere

NN N(N-1)

o jeCN—lzﬂ\)spm r € C =z =isospin
— order-N Knizhnik—Zamolodchikov equations

s{(N) Toda ,__ 1

. m N(]\;_l) (m—2) VE—N
Qpy = <H Vagn(z) 11 Vad(ya)> (2)
a=1

1=1

e y € C: position on Riemann sphere (Sklyanin variable)
| a(j) € CV=1 = Wy momentum; V,,, = degenerate fieIdJ
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The relation

o .

Sklyanin’s separation of variables = integral transformation

U({a}) = 5 U({y)) = / TT dve Szt v D ¥ ({0a}) @

Twist O = [Tocp(Wa — v6)* [0 (Wa — 20)" TLic (2 — 25)"

~

Conjectured relation: |Q,,, =5 -0,

Status of relation sf(2) case sl(3) case
Yes [Stoyanovsky
+Feigin+Frenkel]

Proved in a model | Yes [SR+Teschner]

o -
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KZ-Compatible Only if k£ =3




KZ equations and the Gaudin model

fKnizhnik—ZamoIodchikov equations T
Dy - D
[(k 2y H] QVINW _ |, = W70 g
52@ (i g — Ry

H; — Gaudin Hamiltonians

s((2) differential operators § Dy = ziz- — ji

Lax matrix

— =
Ly = 3" LD | | u = spectral parameter
L(u) € Matnxn

o -
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Sklyanin’s Separation of Variables

o ] .

sf(2) Lax matrix

L(u) =

Building separated variables y, from L(u):
e Define y, as the zeroes of B(u) = L3(

e Find associated momenta p, = A(y,) where
A(u) = Li(u)

u)

Ha(z —Ya)
o Compute the kernel S({z;}[{va}) = I " e TGz of
the integral transformation

o -
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sl(2) KZ equations in Sklyanin variables

fCharacteristic equation [Sklyanin] T

v = S(LALw) = 3 — (HZ—E”(Jﬁl)) )

Ya — =<4 2 Yq — %

1

Apply to S~TQW2NW and inject KZ equations:

_ 0 A
q— 1 > Ji —1Qm —
aya—'_;ya_zz ( 5Zzs+y _Zi) ° 0@

1 —1 9 - 1 0 0 1 0 0
Zi ya—ZiS 5_ZzS o ZZ Ya— %4 |:8Zi T 5ya} +Zb Ya—Yb |:ayb B a_ya}

— Second order BPZ equations for ©,,,QLiouville
LWIth Vag = V_1 [Stoyanovsky+Fe|g|n+FrenkeI] J
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A family of solvable non-rational CFTs

f Hi -Liouville S - ©,,QLouville Qﬁ?f T
Now if 05 = (TT7, Vo (2 TS Vo g (wa)) - (7 # 1)
then |S-0al —2| [SR,2008]

Answer: Lagrangian L") = 0¢d¢ + 30~ + 507 + (—53)"e2b?
with ¢, 5,7 bosons, A(¢) = A(G) =0, A(y) =1

e Correlation functions of descendants?
o Differential equation if r € N + b°N?

— extend s/(2) family by a subfamily with 2 parameters (r, b)
and c(r,b) =3+ 6(b+b"1(1 —1r))?

o -
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sl(3) Separation of Variables
- _ o

L(u)=>5" Dy, : the 3 x 3 Lax matrix

1=1 u—2z;

o B(u)= L3515 — L3LAL5 + LAL3LT — L3LALS

® A(U,) p— —L% —|— L3L2

e Kernel S({z;}, {ya}): no explicit expression
As before B(y,) = 0 and p, = A(y,)

Characteristic equation:

1
p?z — Pa - §(LQL%)(?J@)

1 1
+ (LALG) (o) + 5 (LALYLS + LELILY) (ya) =0 (@

- ' o -
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sl(3) KZ equations in Sklyanin variables
BT R R (k—3)A; 0 .

k—3
_ay§+3ya'2ya—zz 5223 Z (Yo — 2i)? Oyq

1=1

 (k — 3)%%‘- — (k- 3)Aj- 1 AWZNW
1 1 Q ~U
" Z (Yo — 2i)? o ;@

Null-vector equations in s/(3) Toda theory with oy = —bwy:

1 1 l w— A, 0
+ Do+ —Di + — :
_8y2 b? b b* = (ya — 2i)* OYa
m 1 1 1
Lo — LA .
n Z b3 43 — B2 3]z 0,,Q%da ) (g)
i—=1 (ya/ - ZZ) i

A =k-3, a()=-bj+b e +e), jEC S (Ajq)
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Comparison of differential equations

-

K?
0 m 16
® D2 ~ a_/ya ) ZZ 1 ya ZZS 5Z1S

e Problem with Dy term where

1 1 0 0
Dl:_z(y — %) 23y 32 Z (0%_3%)

Ya — %4 Ya — Yp

=

2
1 0 0
+2 —2 - 10
(Z ya—zz> OYa Z — Yb Yo — (3,% 8ya) 1o

b£c

A solution: |k — 3 & b — oo | (critical level)

An explanation: Langlands correspondence?

A speculation: S - ©,,QTeda £ QWZNW
B but S - ©,, eda — ()Some new CFT
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