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1) Introduction

Cartoon of RG Holographic RG aGough , MM,Venindef

new UV behavior
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IR Ads

Love : don't do k !
- each order in PT new div. ⇒ loss of predictability
extra structure
- IR dof not appropriate for UV physics
open problem

- in Adsl CFT turning on irrelevant ops destroys UV Ads
Dirichlet wall

Motivation

TF leads to novel UV behavior [ Dubovskg , Haugen , Gonbenko]
- Tnicritical being being S - intr : S2→zest - ÷mM÷sS [ Zamdodchikai
Expect that is a TF - Kike def .

- Solving a large family of TF - like theories gives UVdiscovery machine



2) Strategy
1) Or ¥ a fog1.
2) Q, (g) = Lingg Em Sei"Cx ) Sulky ) + (tot - der.) [Smirnov, Zamdodchikov]

[ TF K detTm = { EKREMTamTpu belongs to this class .]
Issues on curved spaces .

3) Factorization for thy on six IR :

( n tolyl thy = Ews al Ji" in# n l JE' Ink

4) s Sth = Eh , CS * Sn = ?
Ia TF we are lucky, since ( Tt Txt Sh = ÷Ph , 5*1=-2En
Burgers eq. readily follows : S, En = En SL Ent II

3) Determining x>n
- In the case of J F defamation can use hdourovphg of J
to conclude SS

, Sn = - i lSth [ ZExtit]
[Guia ; Chakraborty , Giveon , kutasov]

- In more general theories w/ CFT seed [ Le Flock , MM]
i) Za s = f it } keep Je , Txt fixedIb s = f i Ttx
The deformations commute , Sca , I , b ) can be determined



[ Equivalent to coupling to const bgud gauge field
and metric . ]
This approach doesn't work for KdV currents .
ii) Conjecture eq. around a generic point

S
,
S = f Q, t O ( b

#
,
a
#) (* I

based on classical scalar
.

No dependence on d !
iii) solve the enlarged system

solution : O = A E! + B Ent C (**)
iv ) Checks :

- (*I works in G- models , complex scalar w/ potential
- (*) true in quantum PT
- (**) matches AdslCFT results (for a, b -o )
[ Given et al . , . . . ]

V ) Would be interesting to understand how other
approaches fix csxsn .

Integrability : [Conti , Negro ,Tateo]
Lightcone gauge string [ Frolov]
Path integral : [ Aguilera -Dania et al . , Tolley]
Kennel from dual string [ Hashimoto , Kutasov]

- we find that (J EkdHsn is fixed in terms of
p Ckndv) and S , Pnlkdv) [ Le Flock , MM]



4) Symmetries and flow of kdv changes
what sguem's are preserved ?

O
,
= Ewtn" S9' deformation preserves ang Jie

'
for which

[ Qc " 21 , QC
"] = O [ Le Hoch , MM]

⇒ only def 's w/ [Q
"
,
QH] = 0 make sense

Example . K DV currents

CFT : Tst , = : T
H2

: t
. . . ,
JTst , = O

Ps - ¥ / de Tsm ( El , [ It y , Ps] -O

Deformed theory : O = J Tst ,
- S Os- i

Ps - ITT f (dz Tst , CE) t DE -0g ,CE))

[ Po , Ps ] = 0 equivalent to [ Ps , d 2- Tst , tDE Es- i ]
exact l - four [Smirnov, Zamdodchikov]

[ Po , Tst , ] = - i 8 Asg ( similarly for Os . , )
Some properties : A ! - Tst , , A? , = - Es- i (trivial )

A 's = s Tst , , Aj = s Os
. ,
( hard)

New factorizing composite op 's : X{% = (Aff . Ahoy ) reg
E Xss

n
= CAI's.sn ( AED n



TsIst , is Xi? ? ( hence TF is Xi, )
can show that under XII, defamation :

d Ps = -ftp.fdr/Xst.YCxItXtIsCxl) t ambiguities

To solve a XI; , - deformed they , have to follow Ps , not just P±,
sis Psh =--z

' ( span (Ash>n - (Pahs Ast>n )IT

To proceed we need Lorentz inv . it only Af , & Ats
'

⇒ consider TF

Still need key step : SLCPs>n =
-¥ (LTst Isn - C Es - I > n )

Other linear comb
. is ( PsSuh

Sa ( PsSn = En de S Ps>n t Ph SCI [also Conti
, Negro ,Tateo]

L

Si En = En SL Ent PI
L

Burgers variables : t = - t
, Eh= u , L- X

St U t us × u = - PI
x3

St Ps + US x Ps = - Stf Ps passive scalar

Another option is to restrict to 12=0 , do Tut ,F deformation:
MPs>n = - spa >n SL s PsSh

Density of States super - Hagedorn ! 8 (E) n eep[FEE EH
"k]



5) Outlook : Coupling theories w/ TF [Gee, Le Hoch , MM wip ]
- Start w/ N decoupled theories , have Teil, P's

"

[ P's" , Pci ' 3=0
- From the above can deform by ENT ti) T (j )

F B V
E. g. Q, = EdB Em (§ toil ) (§ Tcpilu ) double trace

O
,
I EdB Em ? It:L Tpi ) single trace

[Giveon , Ithaki , katasod
- SM T file = O for A SO , but tf'm FT ,

no corresponding
rotation change

- Q1 : can we solve this family ?
- Q2 : can this unify double trace & single traceTF ?
- Q 3 : Geometric interpretation of Peil ?
- Q 4 : Holographic dual ? [ Ahatony , Clark , Karch]


