
Indirect bound on mh from MW versus mtop

At one or more loop level

M2
W

(

1− M2
W

M2
Z

)

=
πα√
2GF

1

1−∆r(mtop,mh)

MZ   [MeV]

Mass of the Z Boson

Experiment MZ   [MeV]

ALEPH 91189.3 ± 3.1

DELPHI 91186.3 ± 2.8

L3 91189.4 ± 3.0

OPAL 91185.3 ± 2.9

χ2
 / dof  =  2.2 / 3

LEP 91187.5 ± 2.1

common error 1.7

91182 91187 91192

W-Boson Mass  [GeV]

mW  [GeV]
80 80.2 80.4 80.6

χ2
/DoF: 1.3 / 1

TEVATRON 80.452 ± 0.059

LEP2 80.376 ± 0.033

Average 80.392 ± 0.029

NuTeV 80.136 ± 0.084

LEP1/SLD 80.363 ± 0.032

LEP1/SLD/mt 80.361 ± 0.020

Top-Quark Mass   [GeV]

mt   [GeV]
140 160 180 200

χ2
/DoF: 10.6 / 10

CDF 170.3 ± 2.3

D∅ 174.2 ± 3.4

Average 171.4 ± 2.1

LEP1/SLD 172.6 
+  13.2

172.6 −  10.2

LEP1/SLD/mW/ΓW 177.6 
+  11.8

177.6 −   8.8



Indirect bound on mh from MW versus mtop

At one or more loop level
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e+e− → ff̄ : Total cross section
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e+e− → ff̄ at
√
s ∼ MZ

• LEP (CERN) produced 2× 107 unpolarized Z’s

• SLD (SLAC) produced 2× 105 Z’s with Pe ∼ 75%
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e+e− → ff̄ at
√
s ∼ MZ

MZ   [MeV]

Mass of the Z Boson

Experiment MZ   [MeV]

ALEPH 91189.3 ± 3.1
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91182 91187 91192

ΓZ   [GeV]

M
H
  

 [G
e

V
]

Total Z Width

Mt = 178.0±4.3 GeV

linearly added to

αS = 0.118±0.003

Experiment ΓZ   [MeV]

ALEPH 2495.9 ± 4.3

DELPHI 2487.6 ± 4.1

L3 2502.5 ± 4.1
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LEP 2495.2 ± 2.3

common error 1.2
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e+e− → ff̄ at
√
s ∼ MZ

• The decay width into the different fermions:

Γ(Z → f̄f) =
GFM
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Precision Electroweak Observations

Measurement Fit |O
meas−O

fit
|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5)
0.02758 ± 0.00035 0.02767

mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1874

ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4959

σhad [nb]σ0
41.540 ± 0.037 41.478

RlRl 20.767 ± 0.025 20.743

AfbA
0,l

0.01714 ± 0.00095 0.01643

Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1480

RbRb 0.21629 ± 0.00066 0.21581

RcRc 0.1721 ± 0.0030 0.1722

AfbA
0,b

0.0992 ± 0.0016 0.1037

AfbA
0,c

0.0707 ± 0.0035 0.0742

AbAb 0.923 ± 0.020 0.935

AcAc 0.670 ± 0.027 0.668

Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1480

sin
2θeffsin
2θlept

(Qfb) 0.2324 ± 0.0012 0.2314

mW [GeV]mW [GeV] 80.404 ± 0.030 80.376

ΓW [GeV]ΓW [GeV] 2.115 ± 0.058 2.092

mt [GeV]mt [GeV] 172.5 ± 2.3 172.9

Tested with 1% precision, but. . .



Light Higgs Required
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The Higgs Decay Modes
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Higgs Production at e+e−
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Higgs Production at Hadron Colliders
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Higgs Production at LHC 7-8 TeV

SM main discovery modes for ≃125 GeV:

.

pp → γγ

pp → ZZ → ℓℓℓℓ

pp → WW → ℓνℓν

Also may be possible in:

pp → bb̄ (only VH)

pp → τ τ̄
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Meassured Higgs Mass
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Observed Production+Decay Channels in Brief

µ =
(σ)obs
(σ)SM

× (BR)obs
(BR)SM



Higgs Couplings to SM Particles


