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Mass Limits

LEP Results

MHiggs LOWEr Limit

@ Standard Model: 114 GeV
@ MSSM: 114 GeV, 90 GeV
o ...

channel blind search (recoil mass method):
@ 82 GeV with full SM coupling
@ 20 GeV with 1/10 SM coupling

G. Huang (Wisconsin) h — aa @LHC LHC/ILC 2/15



No Light Higgs Bosons

Theoretically
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Mass Limits

Maybe Light Higgs Bosons
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Allows existence of relatively light Higgs (80 — 150GeV) to
decay to even lighter Higgs pairs. \

Lightest Higgs (A) dominantly decays into bb, 77, light jets, v~ .o |

Search channels studied: bbbb,bbr7, TT77, TTjj, 47 ... )

Most studies make use of the leading Higgs production
mechanisms: gluon fusion and weak boson fusion.
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Production and Decay

Higgs Production
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W/Z associated Higgs production

G. Huang (Wisconsin) h — aa @LHC LHC/ILC 7/15



Production and Decay
Decay Chain

Z e W/Z -yt
, A @ H— AA

@ A A—bb 1T

@ Signal compromised by smaller o and W, Z leptonic BR.
@ Background suppressed by 2 or more orders of magnitude.
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Production and Decay

Factorization of the Cross Section

= o(Wh) BW) kiywB(h — aa)B(a — bb)B(a — 77) - 2
= o(Wh) BW) kiywB(h — aa)B(a — bb)?

C%: = kiywB(h — aa)B(a — bb)B(a — 77) - 2
Ciwp = FawwB(h — aa)B(a — bb)?
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Production and Decay

Parameters

representative | considered
parameters value range
masses mp 120 90-130
mg 30 20-60
coupling ERVV 0.7 0.5-1.0
branching B(h — aa) 0.85 0.8—-1.0
fractions B(a — bb) 0.92 0.95-0.70
B(a — 77) 0.08 0.05-0.30
2627 channel || C%,,_ 0.061 0.019-0.42
4b channel Cc3, 0.35 0.13-0.90
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Signal & Background

Cuts, Tagging

b—tagging:  50%  for Ep > 20 GeV, |n| < 1.0
T — tagging : 40%  for Eyis > 20 GeV, |n| < 1.5
jet rejection : 50 — 200

AR > 04
Miny > 20 GeV
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Signal & Background

Signal (assuming C3,,_ = 0.06,C% = 0.35)
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Signal & Background

Signal vs. Background
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Signal & Background

Signal vs. Background
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Signal & Background
Signal Significance

m(4b): 100 — 140 GeV
m(2b): 20 — 40 GeV

Statistics

C’Zb =035 |o(fb)| S/B | S/vV/S+ B
10 fb—! 100 fb—!
m(4b) 4.5 0.35 3 9
m(2b) 4.5 0.32 3 9

With [ Ldt = 10 fb~!, can achieve 50 discovery for C%, 2 0.5
With [ Ldt = 300 fo~!, can achieve 50 discovery for C% 2 0.09
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