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Relaxing the LEP bound

cascade decay into 4-body visible final states (Chang, Fox, Weiner

[hep-ph/0511250], Chang, Dermisek, Gunion, Weiner 0801.4554[hep-ph] )

Decay channel Limit [GeV]
h→ bb̄ , τ τ̄ 115
h→ jj 113
h→ γγ 117
h→ WW ∗ , ZZ ∗ 110
h→ /E 115
h→ ηη → 4b 110
h→ ηη → 4τ , 4c , 4g 86
independent 82
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Higgs as a pGB in SU(3)/SU(2)

Goldstone counting:

8− 3 = 4 + 1 = h + η

η is a pGB ⇒ η is naturally light ⇒ η9bb̄ (by Kinematic)

Hu,d = fu,d

 0
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Higgs decay: h→ ηη vs. h→ bb̄

ξ2BR(h→ bb̄) =
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SU(3)/SU(2) in SUSY

Gauge group: extend MSSM

SU(3)c SU(3)W U(1)X

Hu , Φu 1 3 1/3
Hd , Φd 1 3̄ −1/3

Global group

WΦ +WH ←→ SU(3)Φ × SU(3)H

down to SM+global sym. → a better NMSSM

〈Φu,d〉 = (0, 0,F ) , gauge: SU(3)W × U(1)X → SU(2)W × U(1)y

global: SU(3)Φ × SU(3)H → SU(3)H

down to U(1)em

〈Hu,d〉 = e±iΠ̂/f (0, 0, fu,d) Π̂ = 5− 3 = h + η
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η decay I: the matter content

SU(3)C SU(3)W U(1)X

Q = (tQ , bQ , b̂Q) 3 3 0
tc 3̄ 1 −2/3
b1,2

c 3̄ 1 1/3
V = (bV , tV , t̂V ) 3 3̄ 1/3
Vc = (bV

c , t
V
c , t̂

V
c ) 3̄ 3 −1/3

L1,2 = (τL
1,2, ν

L
1,2, ν̂

L
1,2) 1 3̄ −1/3

Ec = (νE
c , τ

E
c , τ̂

E
c ) 1 3̄ 2/3

ν1,2,3
c 1 1 0

Wcollect. =y1tcV Φu + y2HuVcQ + µV VVc + . . .

ΛLandau =108 TeV
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η decays II

coupling to SM-fermions:
I top-bottom dominates

ỹb ∼ (mbm
2
t )/(vEW M2

T )

I other fermions suppressed

ỹf ∼ m3
f /(vEW M2

F )

coupling to gluons
I at 1-loop: → kg�ηGG̃
I dominated by the bottom: kg ∝ (N2

c − 1)g2
s m2

η

∑
i ỹi/m

3
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η decays III
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Direct searches in h→ 2η → 4g
Higgs mass η mass

78 GeV < mh < 86 GeV mη > 6 GeV
mh > 86 GeV No limit

[Opal:hep-ex/0209068]
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Masses and FT
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Conclusions

SUSY+global symmetry: NMSSM with a SU(3) rationale
I Higgs is a light pGB, mh ∈ 90− 110 GeV
I η is a pGB and SM-singlet
I Cascade decays, h→ ηη → 4g
I High cutoff, Λ ≈ 108 TeV
I Low Tuning

Higgs deeply buried under QCD background at LHC

Many global- and super- partners visible at LHC
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Backup slides I: radiative potential

SU(3)C SU(3)W U(1)X
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Backup slides II: EWPTs

h has suppressed couplings to W and Z

radial mode
I mr ≈ 300− 400 GeV
I grWW = ghWW × vEW /f −→ cancellation IR div.

I S , T → mEWPT = mh

(
mr
mh

)v2
EW /f 2

≈ 110− 135 GeV

Zbb̄ → δg/g = a(yi) cos2 βm2
b/m

2
B ∼ 10−7
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