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Goal

If electroweak symmetry is broken dynamically, need to explain

= —0.04 < 1 | D: )
d7v 41 X 246GeV < [1n QC ATANocp

~ 0.06 ]

- Evidence of a “hidden” symmetry ?

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

The “hidden” symmetry:
Conformal

The spectrum:
Fully computable

The higgs:
A dilaton
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Hij — (O'a —+ Z-¢a))\a , A — 7Nf — 1
U(Np) x U(Ny) massless linear sigma model coupled to the fermions

( toy-model for electroweak symmetry breaking )
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Infrared Destiny
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Perturbative |-loop IR stable fixed point (a la Banks-Zaks)

N 20, Nf 2 | -loop beta functions:
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Fixed point (simultaneous zero of the beta functions)

O This FP can become “hidden” by spontaneous
r = 5 (1 — E) symmetry breaking from radiative
corrections (Coleman-VVeinberg mechanism)



L (TvH'H) — 2T (H'H)

N? N,

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

dV R 0 0 e,
o = (M(’}’u I Zﬁ(gi)ag, ’ 7¢¢c8¢ )Ve}?fgo

a -
L=Lx(F.,, A\, H:g)+ ﬁj{wﬂw

dp



L (TvH'H) — 2T (H'H)

N? N,

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

dV 2 0 0 e,
o = (M(’)u I Zﬁ(gi)ag, ’ ’Y¢¢ca¢ )Vefl}fgo

a -
’C:‘CK(FMV?)‘?Q%H;Q)_'_ Filﬂﬂb

dp

Hf = ¢c0ij Hij = (¢e + ¢ +i7°)0i5 + hOTE +in°T%, a=1,...Nf =1

Tree-level potential: Vat™ ~ [21(2) + 22(t)] ¢¢



L (TeHTH) = 2Ty (HTH)

N? N,

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

dV RG 0 0 0
de;f — (,Ualu | Zﬁ(gz)agz | ’Y¢¢68¢C> VveIf{fG —

arr —
’C:‘CK(FW/?)‘?Q%H;Q)_'_ Finw

Hf = ¢c0ij Hij = (¢e + ¢ +i7°)0i5 + hOTE +in°T%, a=1,...Nf =1

Tree-level potential: Vat™ ~ [21(2) + 22(t)] ¢¢

VRS (6e) =0 = 4[z1(t) + 2(t)] + B1(gs) + Ba(gs) = O



L (TvH'H) — 2T (H'H)

N? N,

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

dV 2 0 0 e,
o = (M(’)u I Zﬁ(gi)ag, ' ’Y¢¢ca¢ )V;%GO

a -
’C:‘CK(FW/?)‘?Q%H;Q)_'_ Finw

dp

Hf = ¢c0ij Hij = (¢e + ¢ +i7°)0i5 + hOTE +in°T%, a=1,...Nf =1

Tree-level potential: Vat™ ~ [21(2) + 22(t)] ¢¢

Vi (¢e) = 0 =4[5 (1) + 2(0)] + B1(:) + Ba(gi) =0 2 = fiiii&m v t=nl



Spontaneous Symmetry Breaking
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Coleman-VWVeinberg mechanism solely controlled by beta functions
H. Yamagishi, 1980

AV RG 9 9 %
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Tree-level potential: Vat™ ~ [21(2) + 22(t)] ¢¢
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Region of SSB: V&S (4.) <0 and VRS (¢.) = x 4z5 — xag > 0
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The Light Dilaton

Scale generation
by dimensional
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The Light Dilaton

Scale generation
by dimensional
transmutation.

Near conformal
symmetry spont.
broken.

¢ is a dilaton

Arbitrarily light by
tuning:

N 7, = (425 — zaf) ¢l = 0¢;



The Light Dilaton

TN N S——
\\\x\ "

li

W

U(Ny) x U(Nyg) — U(Ny)

Conformal symmetry broken by
scalar condensation (Coleman-
Weinberg phenomenon).

This generates a massive dilaton.

= ~ 425 — zaf
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At the Quantum level

@ Scale invariance is already broken by the Trace Anomaly of the EM-tensor

oL
0,D'" =9k = Zﬁ(gi)@g-

® The dilaton mass is defined by the matrix element

(D|0,D*|0) = — fpm7,

@ Lightest spinless state that couples strongest to the EM-tensor
@ﬁ X (B1+ B2)¢ + -+ since B(g), Bym) =0at uo
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Walking Dynamics

D . er_
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DA) = — A2 A2, = 2(&)2/3 ( R )
T 392 SY M SYM — P CXP 29¢ |

Dilaton state unchanged at lower scale since ©7,(SYM) =0
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