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Quantum Phase Transition
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O C CFT « ¢ AdS; field, ¢g(z) is boundary value
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J l ¢ poese 2,9
Shulk = 5 /d'::r dz+/9(9*" Dapdpd 4 m2¢?)

d(p, z) = az*.J,(pz) + bz2.J_ v(pz)

A[O] =24 v =24+/4 4 m2 R2
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unparticle propagator

G(p) 13 e'P* (0|TO ()01 (0)]0)

(>") AT i
(M?):° —dM?

n? — M2 4 ic

spectral density

Pirsa: 14110004 Page 12/46



/Unparticles
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re Transform

A=2—-yp

1 dip \ o Gk
= 5 [—jfﬁll(—i-‘)h('}u(ﬁ) = / (.r)ﬂ_ﬂ1’-"ll[i’J"Hfj}

(2)

)

diniy L
@) A(=p) K=" A(p)

A is the source
K(p)™ =G(p) ¢ois the field

Klebanov, Witten hep-th/9905104
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Legendre Transform

A=2—v

L [ dp L [ d'p
A . / L m A ‘ - / , Al
S’ = 5 / (o) Oo(—p) K do(p) + 5 / L bo(p)A(p)

, 1 [ d o
S’ = /(‘ZW)‘A(I)) K~'A(p)

A is the source
K(p)~' =G(p) ¢o is the field

Klebanov, Witten hep-th/9905104
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Klebanov, Witten hep-th/9905104
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AdS/CFT/Un Dictionary
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AdS/CFT/Un Dictionary

“Georgi” “string theorist”

moose quiver model
mass ferm double frace perturbation

unparticle state created by a CFT operator

Legendre transform of a

H H
R c e oction holographic boundary action
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pure unparticles are equivalent to RS2

IR cutoff at TeV turns RS2 into RS1

a new type of IR cutoff will lead to new
LHC phenomenology
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9 dilaton

Karch, Katz, Son, Stephanov hep-ph/0602229
Gherghetta, Batell hep-th/0801.4383
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AdS/CFT/Unparticles
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Unparticle/RS2
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Effective Action

)

d%b ; n PRATIA
S = / (—2;)—1 H'(p) [/;.' - p"] H(p)

S = frl'lzfrfl'l?;ﬂi (2)F(z — y)H(y)

Flz—y) = [0* 1" b(z - y)
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d%b

5= [ w6 [ -] 1o

S = /d,'lzfr([ly’Hi'(:i')]?(:;: = y)H(y)

F(T = 'U) = [82 - [1.2]2 - o(x — U)
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Minimal Gauge Coupling

— F(z —y)W(z,y)

Y

Wi(z,y) = Pexp —aqF Al dw ‘”

cf Mandelstam Ann Phys 19 (1962) 1
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Minimal Gauge Coupling

— F(T —y)W(z,y)

Y

Wi(z,y) = Pexp —aqf Al dw "

cf Mandelstam Ann Phys 19 (1962) 1
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Gauge Vertex
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Gauge Vertex
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minimal parameterization requires
two mass scales: pole and cut threshold
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WW Scattering

at large s

l

: J 2—A
JM ) — —1 S A - | s
/ AM32,(2 — A)pu2—24 (—5)

QC Higgs exchange is insufficient
to unitarize WW scattering
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Par’ril Wave Bound
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compare fo Standard Model:

Q= {

mne — a2
) mj

How do we test this?
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LHC Interference
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Csaki, Hubisz, Lee, Serra,
Bellazzini, JT
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