
la massa dell’Higgs
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Altri confronti:

28 10. Electroweak model and constraints on new physics

Table 10.7: Values of ŝ 2
Z , s2

W , αs, and MH [in GeV] for various (combinations of)
observables. Unless indicated otherwise, the top quark mass, mt = 170.9± 1.9 GeV,
is used as an additional constraint in the fits. The (†) symbol indicates a fixed
parameter.

Data ŝ 2
Z s2

W αs(MZ) MH

All data 0.23119(14) 0.22308(30) 0.1217(17) 77+28
−22

All indirect (no mt) 0.23123(16) 0.22297(36) 0.1217(17) 104+130
− 53

Z pole (no mt) 0.23121(17) 0.22312(59) 0.1198(28) 92+117
− 46

LEP 1 (no mt) 0.23152(21) 0.22377(67) 0.1213(30) 173+241
− 95

SLD + MZ 0.23067(30) 0.22216(54) 0.1217 (†) 25+23
−15

A
(b,c)
FB + MZ 0.23193(28) 0.22489(75) 0.1217 (†) 326+224

−136

MW + MZ 0.23095(28) 0.22265(55) 0.1217 (†) 49+37
−26

MZ 0.23133(7) 0.22337(21) 0.1217 (†) 117 (†)
polarized Møller 0.2331(14) 0.2252(14) 0.1217 (†) 117 (†)
DIS (isoscalar) 0.2345(17) 0.2267(17) 0.1217 (†) 117 (†)
QW (APV) 0.2291(19) 0.2212(19) 0.1217 (†) 117 (†)
elastic νµ(νµ)e 0.2310(77) 0.2232(77) 0.1217 (†) 117 (†)
SLAC eD 0.222(18) 0.213(19) 0.1217 (†) 117 (†)
elastic νµ(νµ)p 0.211(33) 0.203(33) 0.1217 (†) 117 (†)

unquenched lattice calculation of Ref. 197. For more details and other determinations,
see our Section 9 on “Quantum Chromodynamics” in this Review.

The data indicate a preference for a small Higgs mass. There is a strong correlation
between the quadratic mt and logarithmic MH terms in ρ̂ in all of the indirect data
except for the Z → bb vertex. Therefore, observables (other than Rb) which favor mt
values higher than the Tevatron range favor lower values of MH . This effect is enhanced
by Rb, which has little direct MH dependence but favors the lower end of the Tevatron
mt range. MW has additional MH dependence through ∆r̂W which is not coupled to m2

t
effects. The strongest individual pulls toward smaller MH are from MW and A0

LR, while
A

(0,b)
FB and the NuTeV results favor high values. The difference in χ2 for the global fit

is ∆χ2 = χ2(MH = 1000 GeV) − χ2
min = 96. Hence, the data overwhelmingly favor a

small value of MH , as in supersymmetric extensions of the SM. The central value of the
global fit result, MH = 77+28

−22 GeV, is below the direct lower bound, MH ≥ 114.4 GeV
(95% CL) [143].

July 24, 2008 18:04
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Altrte parametrizzazioni delle correzioni 
radiative

La formulazione delle correzioni radiative che abbiamo 
usato finora deriva in modo naturale dalle correzioni alle 
singole osservabili.
E’ possibile riparametrizzare le correzioni in modo da 
isolare i termini di pura QED e QCD (essenzialmente il 
running delle costanti) dalle correzioni dovute alle masse 
dei fermioni.
Ci sono almeno due set, gli ε e i “parametri obliqui” STU
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I parametri ε (Altarelli-Barbieri)

definizioni:

dipendenza dalle masse del top e dell’Higgs

� 

cosϑ 0 sinϑ 0 = 1
MZ

πα(MZ )
GF 2

ε3 da ln(mt) e da ln(mH)
ε2 dipende solo da ln(mt)

ecc.
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relazione con le 
quantità misurate

(dove B sta per l’improved Born approximation che include QCD e QED)

LEP-SLC + MW

La differenza da zero dimostra di nuovo il 
ruolo delle correzioni radiative e.w.
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Figure 10.4: 1 σ constraints (39.35 %) on S and T from various inputs combined
with MZ . S and T represent the contributions of new physics only. (Uncertainties
from mt are included in the errors.) The contours assume MH = 117 GeV except
for the central and upper 90% CL contours allowed by all data, which are for
MH = 340 GeV and 1000 GeV, respectively. Data sets not involving MW are
insensitive to U . Due to higher order effects, however, U = 0 has to be assumed in
all fits. αs is constrained using the τ lifetime as additional input in all fits.

vertices. The most general approach introduces deviation vectors [220]. Each type of
new physics defines a deviation vector, the components of which are the deviations of
each observable from its SM prediction, normalized to the experimental uncertainty. The
length (direction) of the vector represents the strength (type) of new physics.
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