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Conformally Invariant Action
S = [ @ V=G (Cror O = 5 Bl B + Dyt D6, + 5 R0, — (07 6,

Invariant under: g, — Qg(fﬂ) my, ¢ — Q—l(;p)gbﬂ

Note: no “mass term” p? d2. Replaced by R ¢? term.
-> Spontaneous symmetry breaking (SSB) via gravitation.

R AdS background,

VEV: @0 = 7533 R=positive constant

It was shown that this allows for a magnetic monopole solution with
Schwarzschild-AdS spacetime asymptotically.




SSB does not introduce a length scale

Spontaneous symmetry breaking (SSB) breaks the conformal symmetry
but only partially.

Qz) = Q% (x) Q3 (x)

Guv — Qz(m)gﬁw Qo — OQ(x)

conformal transformations obeying the condition OQ(z) =0 leave
vacuum invariant.

- dilatations (global scale invariance); 2# — 2'F = St
obeys above condition -> no length scale
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obeys condition if «* = a"a, =0

* vacuum invariant under 14 parameter subgroup




Quantum corrections introduce a
length scale

One loop divergent part of effective action
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Schwinger-Dewitt coefficient
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Renormalized constants
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running coupling constants governed by an RG equation
-> length scale introduced



Trace anomaly involves composite operators

The SO(2,3) symmetry of AdS background yields
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need to calculate value of composite operators in vacuum
with spontaneous symmetry breaking (non-zero VEV &, )

use the effective potential formalism




One loop effective potential U with composite
operator insertion: [®4] example

[®2]: insert an extra vertex |n one loop Feynman diagrams
with zero external momenta

e A

U(go) = ii'rn(o 0,0,0,...0)o ()"

n=1

Tree level (zero loop): U, = &5




one loop and renormalization

In AdS, R=constant=12k. Define p2 =R/3=4k.
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Add counterterm U, = AC)O The constant A is determined by the

renormalization condition 12(;0,0) =2 which implies d*U
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Commutator Curvature

[D,.D,] 6" =", ,,d" with Z,, = R"
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The commutator is then given by
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Notation

We use the notation of Mukhanov & Winitzki, /ntroduction to Quantum
Effects in Gravity (2007).

Metric signature is (+,-,—,-),

Rf G =000, —. o and R, = R
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