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Introduction

• We will use the Higgs portal to unparticles a

L = −κU |H|2OU

• When H acquires a VEV v it gives: 〈OU〉 =
∫ ∞

0
dM 2F (M 2)u(M 2) = −

κUv2

2

∫ ∞

0

F 2(M 2)

M 2
dM 2

F 2(M 2) =
AdU

2π
(M 2)dU−2

which has an IR divergence
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• IR regulator the conformal coupling

δL = −ζ|H|2
∫ ∞

0
dM 2u2(M 2)

• It leads to

〈OU〉 = −
κUv2

2

∫ ∞

0

F 2(M 2)

M 2 + ζv2
dM 2

• In the absence of κU the unparticle VEV would
be zero and

PU (p2) =
AdU

2 sin(πdU)

i

(−p2 + ζv2 − iε)2−dU
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Electroweak breaking

• In the presence of κU Higgs and unparticle mix
• Minimization condition for Higgs changes
• Because 〈OU〉 < 0 electroweak breaking can
proceed even for m2 ≥ 0

• It becomes

m2 + λv2 − λU(µ2
U)2−dUv2(dU−1) = 0

λU ≡
dU

4
ζdU−2Γ(dU − 1)Γ(2 − dU)

(µ2
U)2−dU ≡ κ2

U

AdU

2π
THE HIGGS CONNECTION – P.4/11



1 1.2 1.4 1.6 1.8 2
0

0.1

0.2

0.3

0.4

dU

λ

Minimization condition for the case m = 0, ζ = 1,
κU = v2−dU

THE HIGGS CONNECTION – P.5/11



Pole Higgs mass and width

• In the presence of κU the neutral component of
the Higgs, h0, mixes with the u(M 2) fields in an
infinite scalar mass matrix. One obtains the
corresponding propagator for the coupled
Higgs-unparticle system

iP (p2)−1 = p2 − 2λv2+

v2(µ2
U)2−dU

∫ ∞

0

(M 2)dU−2

M 2 + ζv2 − p2

(

M 2

M 2 + ζv2

)2

dM 2

• P (m2
h
)−1 ≡ 0
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Casem2

h < ζv2

1 1.2 1.4 1.6 1.8 2
0

50

100

150

200

250

mh

dU

Pole mass and unresummed Higgs mass for ζ = 1.
Straight line is

√
ζv
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Casem2

h < ζv2

0 0.5 1 1.5 2 2.5

0.002

0.004

0.006

0.008

0.01

0.012

ζv2 ρ

s/ζv2

Spectral function for the Higgs (pole) and unparti-
cles (continuous distribution) for dU = 1.2
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Casem2

h > ζv2
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Pole mass and unresummed Higgs mass for ζ =
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Casem2

h > ζv2
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Spectral function for the Higgs-unparticle system
(continuous distribution) for dU = 1.2
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Casem2

h > ζv2
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Width of the Higgs boson from unparticle merging
for ζ = 0.2
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