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RELAXING THE LEP BOUND

@ cascade decay into 4-body visible final states (

)
Decay channel Limit [GeV]
h— bb, 77T 115
h — jj 113
h — vy 117 .
h— WW+, 7Z* 110 — — — <
h— E 115 )
h — nn — 4b 110
h—nn — 4t 4c, 4g 86
independent 82
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Hicas As A PGB 1N SU(3)/SU(2)

e Goldstone counting:
8—3=4+1=h+n
e 71 is a pGB = 7 is naturally light = 7 bb (by Kinematic)

0
Hya = fud ( sin(v + h)/f )

e=/1/V2f cos(i7 + h)/f

° ghWW:ghS\%’W X \/1*Vf§‘\/v/f2
@ Shir = gi,sf{\;‘, X /11— Vew/f?




HIGGS DECAY: h — nn VS. h — bb
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&?BR(h — bb) = bbb 1- 8
Chnn + (1 - ng) AN
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SU(3)/SU(2) iNn SUSY

Gauge group: extend MSSM
| SU3)c | SUB)w | U(1)x

H,, ¢, 1 3 1/3
Hy, ®q| 1 3 —-1/3
Global group

We + WH — 5U(3)¢ X 5U(3)7—(

e down to SM+global sym. — a better NMSSM
(®,4) = (0,0, F), gauge: SU3)w x U(1)x — SU(2)w x U(1),
global: SU(3)e x SU(3)x — SU(3)xn
e down to U(1)em
(Hud) = e7(0,0,f,4) A=5-3=h+y
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N DECAY I: THE MATTER CONTENT

SUB)c | SUB)w | U(1)x
Q = (t9, b9, b9) 3 3 0
t. 3 1 —-2/3
bL2 3 1 1/3
V= (b",t",t") 3 3 1/3
Ve = (b)Y, tY 1Y) 3 3 -1/3
L2 = (7'1L,2>V1 2, V12) 1 3 -1/3
E. = (VE, 75, 7F) 1 3 2/3
vl? 1 1 0

Wcollect. :yltc V(Du + yZHu VCQ + Hv VVC + ...

ALanday =108 TeV
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7 DECAYS II

@ coupling to SM-fermions:
» top-bottom dominates

b ~ (mpm?) [ (vew M%)
» other fermions suppressed
yr ~ m¢/(vew M?)

e coupling to gluons
» at 1-loop: — k€00nGG
> dominated by the bottom: k& o< (N2 —1)gZ2m? Y, yi/m?

c—
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7 DECAYS 111
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DIRECT SEARCHES IN h — 217 — 4g

Higgs mass | 7n mass
78 GeV < my < 86 GeV | m,, > 6 GeV
my > 86 GeV No limit

[Opal:hep-ex/0209068]
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MASSES AND FT

my, and m,; for =350 GeV

FT from

doublet and triplet, f=350 GeV
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Perturbativity o = 1.83 —A = 10* TeV

yo ~ 1.64 =N\ = 10° TeV
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CONCLUSIONS

@ SUSY+global symmetry: NMSSM with a SU(3) rationale
» Higgs is a light pGB, mj, € 90 — 110 GeV
» 7 is a pGB and SM-singlet
» Cascade decays, h — nn — 4g
» High cutoff, A ~ 102 TeV
» Low Tuning

e 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

SUB)c | SUB)w | U(1)x
Q = (t9, b9, b9) 3 3 0
V="t 1) 3 3 1/3
Ve = (bY,tY 1Y) 3 3 -1/3
te 3 1 —-2/3
bl 3 1 1/3
L2 = (715 Via: V12 1 3 -1/3
E. = (vE,7E, #F) 1 3 2/3
123 1 1 0

Wcollect. =ytc V(bu + y2Hu VCQ + v VVc

2
omy, ~

+ ¥p1 Py Qbi + Yo Ha ng + yr1PaliEc + yroHglo E.

3
27{2 m?In[A/M7],
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BAckup sLiDES I1: EWPT'Ss

@ h has suppressed couplings to W and Z
@ radial mode
» m, ~ 300 — 400 GeV
> gww = 8hww X Vew/f — cancellation IR div.

véw/f2
) ~ 110 — 135 GeV

my
mp

o Zbb — 6g/g = a(y;) cos? Bm?/m% ~ 1077

> 57T—>mEWPT=mh<
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