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Slow processes

Sp = dem(euxﬂ A

X

Ansatz :

where

e UJ_ (x): Primary boundary field in Liouville theory,
oeBer<l =» 0<1-A, =0«

Two standard approaches:

e Euclidean: Boundary RG flows

— forget about X©,
— study pert. th. of relevant boundary field ¥{_, ().

e Minkowskian: Modify ansatz:
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Boundary RG flows |
(), = (0P
A = ~X / dz¥° (z)
%

In order to describe resulting scale dependence,

e introduce cut-offs a, L, (scale-parameter: €' =a/L),

e make )\ scale-dependent such that resulting eff. action is
cut-off independent.

Consider O()\?):

1

5/‘;‘2 dpadipr B2 (02)®%(01)O (|2 — ¢1| — €').

Scale-variation 6. : a — a(1l + ¢€):

€

5 [ derder 9221950005 (12 1] ~ )

For ¢! <« 1 use OPE:

= a &20_2&(9') o
- EI df Eqp (E) /e;z dp1 ®5(p1).

OPE controls perturbative scale dependence!
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OPE of Liouville boundary fields

. is encoded (J.T. 0307777) in the analytic structure
of the boundary three point functions (B. Ponsot, J.T.,
0110244) ...

Two relevant examples (1 < 2a < 2):
A2>20>1:

®7 (p2)P2(p1) = irrelevant fields.

B1>20>0:

B (p2)®%(p1) = EZ, |2 — 1|22 722 &7 (1)

+ irrelevant fields.

Easy to understand:

Ho 2/ dP Vp @ D,,
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Boundary RG flows II

Consequences:

AZ>E>]:

Only trivial scale dependence of coupling A,
Ao = (a/L)!~2> = “frozen coupling”.

B1l>20>0:

a) a # 20: frozen coupling Ay, but: A = Ay, gets turned
on!

b) a = 20: Coupling A = Ay, flows according to

dA

A = = W+ E, N +00), | B, =EL 3,

P .

Interpretation:

e Coupling )\ corresponds to normalizable states U§_(z)|0).

= RG flow describes spontaneous brane decay!

e Couplings Ao, @ # 20 correspond to non-normalizable
states lim,_.o ¥7(x)|0).

= Frozen couplings A\, = €!(172a) describe brane decay
forced by strong external sources.
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Minkowskian picture
Ansatz : Sp = f dz G(vX°(z))VI_,(z),
ox

G(t) = e + O(k).
Determine G(t) from requirement of conf. invariance.

0 = lim (U |(T(z + ie) — T(z — ie)) €8 | B, )

Contribution O(k?):

_%Hz P/ dzodz; (X 05_,) (22) ("X T]_, ) (1)
ox

ﬁ‘,2

a v 0 o
S T

Violates conf. symmetry unless cancelled by correction to Sp.

Case a = 20 (bound state):
V2G(t) = v°G + cE,G? + ...

So to this order:

(RG time) v?l = t (“real” time)
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Adiabatic approximation

o / j_:r (w] "GO fond=95_(@) | B, (1)).

where
| Bcr) = |By)) ® | Bs)

|B(t)) =|Bp,:) ® |B)

if |By) and |Bp,) realize Neumann and Dirchlet type
boundary conditions for the X° CFT respectively.
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