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Goal

I establish a calculable model where this small ratio is understood:

The “hidden” symmetry: 
Conformal

The spectrum: 
Fully computable

The higgs: 
A dilaton

If electroweak symmetry is broken dynamically, need to explain

- Evidence of a “hidden” symmetry ?

mh
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=
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= 0.04 � 1 mπ
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QCD-like Adjoint Weyl fermion

Higgs-sector ~ Mesons H ∼ ψψ̄

U(Nf) x U(Nf) massless linear sigma model coupled to the fermions

( toy-model for electroweak symmetry breaking )

Hij = (σa + iφa)λa
, a = 0, ...N2

f − 1
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This FP can become “hidden” by spontaneous 
symmetry breaking from radiative 
corrections (Coleman-Weinberg mechanism)

4.0 4.1 4.2 4.3 4.4 4.5
�0.2

�0.1

0.0

0.1

0.2

x

z2�
aH�
ag�

z1�

x ≡ 9

2
(1− �)



Spontaneous Symmetry Breaking
O.  Antipin, M. Mojaza, F. Sannino - hep-ph/1107.2932 

H. Yamagishi, 1980
Coleman-Weinberg mechanism solely controlled by beta functions

dV RG
eff

dµ
=

�
µ

∂

∂µ
+
�

i

β(gi)
∂

∂gi
+ γφφc

∂

∂φc

�
V RG
eff = 0

L = LK(Fµν ,λ,ψ, H; g) +
�

aH

Nf

ψ̄Hψ − z1

N
2
f

�
TrH†

H
�2 − z2

Nf

Tr
�
H

†
H
�2



Spontaneous Symmetry Breaking
O.  Antipin, M. Mojaza, F. Sannino - hep-ph/1107.2932 

H. Yamagishi, 1980
Coleman-Weinberg mechanism solely controlled by beta functions

H
c
ij = φcδij

dV RG
eff

dµ
=

�
µ

∂

∂µ
+
�

i

β(gi)
∂

∂gi
+ γφφc

∂

∂φc

�
V RG
eff = 0

L = LK(Fµν ,λ,ψ, H; g) +
�

aH

Nf

ψ̄Hψ − z1

N
2
f

�
TrH†

H
�2 − z2

Nf

Tr
�
H

†
H
�2

Hij ≈ (φc + φ+ iπ
0)δij + h

a
T

a
ij + iπ

a
T

a
ij , a = 1, . . . N2

f − 1

V RG
eff ∼ [z1(t) + z2(t)]φ

4
cTree-level potential:



Spontaneous Symmetry Breaking
O.  Antipin, M. Mojaza, F. Sannino - hep-ph/1107.2932 

H. Yamagishi, 1980
Coleman-Weinberg mechanism solely controlled by beta functions

H
c
ij = φcδij

dV RG
eff

dµ
=

�
µ

∂

∂µ
+
�

i

β(gi)
∂

∂gi
+ γφφc

∂

∂φc

�
V RG
eff = 0

V RG
eff

�
(φc) = 0 ⇒ 4[z̄1(t) + z̄2(t)] + β1(ḡi) + β2(ḡi) = 0
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dḡi
dt

≡ βi(gi)

1− γφ(gi)
, t ≡ ln

φc

µ

H. Yamagishi, 1980
Coleman-Weinberg mechanism solely controlled by beta functions

H
c
ij = φcδij

dV RG
eff

dµ
=

�
µ

∂

∂µ
+
�

i

β(gi)
∂

∂gi
+ γφφc

∂

∂φc

�
V RG
eff = 0

V RG
eff

�
(φc) = 0 ⇒ 4[z̄1(t) + z̄2(t)] + β1(ḡi) + β2(ḡi) = 0
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Θµ
µ ∝ (β1 + β2)φ+ · · · since β(g),β(yH) ≈ 0 at µ0
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