Standard Model: Experimental Tests of Electroweak Interaction

2. Higgs-Boson Searches

1. Standard Model Couplings of the Higgs

2. Limits on Higgs boson mass from radiative
corrections

3. Direct Higgs Searches as LEP

4. Higgs production in p(ﬁ)collisions
(LHC + Tevatron)

2.1 Standard Model Couplings of the Higgs
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Higgs decay widths
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Partial and total Higgs decay widths

For very heavy
Higgs masses
(>500 GeV) the
discovery becomes
more difficult !
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2.2 Limits on Higgs boson mass from radiative corrections
T
Final —'\'\.N'\.MM’\.?;;\IMIVVM"—
A . 0.23099 + 0.00053
6 mLm:W-H-GaV
4 £0.0012 .-'. M{‘?d =
50 — D.02758+0.00035 ]
: Preliminary === 0.02748+0.00012
Ag — 0.23212 + 0.00029 4 += incl. low Q% data g
!'\.r + 0.23223 + 0.00081
5 "2 g |
Mr.:rf:?n Bl f?h:?? }6’9:: 0.00016 =
— 2 — -
2
S
£ ' " |
2 - A= 00276 4 0 00036
" ERm= 1743+ 51 Gav 0 iy e Pre“miﬂaﬂ(
- . - .
on e : :mm 30 100 300
sin"8,, = =
e = (1= 9/9p) m,, [GeV]
» Lepton asymmetries prefer low Higgs mass
» Quark asymmetries prefer larger Higgs mass

2.3 Direct Higgs Searches as LEP
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Higgs search at LEP includes 80% of the final states, selection efficiency ~40 - 50%
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Higgs candidate with M,=114 GeV

B mesons have a
lifetime 1~1.6 ps:
— finite flight path

Another candidate with M,=115 GeV

most significant Hvv candidate

Secondary vix’s view

\ mass=5.5 GeV L3

7.3mm to prim. vix

1.4mm to prim:vixy

measured H mass=115 GeV
H mass resolution ~3 GeV
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LEP Higgs candidates w/ M~115 GeV
Expt E.., channel | Mm=¢ In(1+s/b) | prev.
{(GeV) | @ 115 GeV | rank.
1] A 2066 4 jet 114.1 1.76 1
2| A 206.6 4 jet 114.4 1.44 2
3| A 2064 4 jet 109.9 0.50 3
4 | L 206.4 Emiss 115.0 0.53 4 17 data events
5 A 2051  Lept. | 117.3 0.49 T | with </h < () °
6| A 2065  Tau | 115.2 0.45 A
7|0 2064 4 jet 108.2 0.43 50 _
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9| L 2064 4 jet 108.3 0.30 12 | we expect
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14 | L 206.0 Emiss | 110.1 0.21 17 @ M,=115 GeV
15 | A 2065 4 jet 114.2 0.19
16 | D 206.6  4jet | 108.2 0.19 1
17 | L 2066 4 jet 109.6 0.18
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2.4 Higgs production in pp collisions (LHC + Tevatron)
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Higgs Search at TEVATRON
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Combined Tevatron Higgs Limits
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« Sixteen mutually exclusive final states for WH, ZH, WwW
¢ Observed combined limits:
— Afactor of 10.4 above SM at m;;=115 GeV
— Afactor of 3.8 above SM at m_;=160 GeV

TEVATRON has a chance to see the Higgs before LHC.
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Higgs Search at LHC
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Summer
2007

H— YY (demands excellent calorimetry)
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“Golden” Higgs decay channel
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Not accessible for a light Higgs.
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Promising alternative to H — yy for the low mass higgs.
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ATLAS expected Higgs Significance
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If the Higgs exists, it will be found in the first 3 years (30 fb-1) of LHC.
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