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Total Width of Z

Total Z Width

Experiment I, [MeV]
ALEPH +o— 24959 + 4.3
DELPH| —@— | 1 2487.6 + 4.1

1
L3 y | —— 2502.5 + 4.1
OPAL —-l:'—— 2494.7 + 4.1
: ¥ /dof = 7.3/3
LEP + 24952 + 23
common error ; 1.2

1

10° s

I

1

]

1

]

M, [GeV]

og = 0.118+0.002
linearly added to

M,= 174.315.1 GeV

10
2.483 2.495 2.507

r, [GeV]




Hadronic cross section near Z-pole and QED
deconvolution to get Z-parameters

Ohad [“h]

E_, [GeV]

— weasune O(s)

- exbatt Zeuls) wumfdudy - P e fe've
GED (o BLD) rmfcém:



Hadronic Decay Cross Section and Width of Z

Hadronic Pole Cross Section

Experiment Fag [Nb]
ALEPH — 41.559 + 0.057
DELPHI : 1 41.578 + 0.069
L3 —— 41.536 + 0.055
OPAL —0——:.— 41.502 + 0.055
: ¥ /dof = 1.2/3
LEP o 41.540 + 0.037
common error . 0.028
]
10 3: :
1 i
(]
]
1
1
1
]
g []
o =
e 1Q - ]
x : e
= ! og = 0.118+0.002
: linearly added to
: =
' M, = 174.3:5.1 GeV
10 = L T
41.45 4155 41.65

Gag [ND]
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Forward-Backward Asymmetry at Z-Pole

Forward-Backward Pole Asymmetry

Experiment AY
ALEPH b 0.0173 + 0.0016
DELPHI -i— 0.0187 + 0.0019
L3 4 0.0192 + 0.0024
OPAL —o— ': 0.0145 + 00017
- ¥ /dof = 3.9/3
]
LEP —o— 0.0171 £ 0.0010
)
common error : 0.0003
]
10 3- -
'
]
L]
1
1
1
1
= 1
> .
@
S 1024 ; N
- !uﬁ} =
= 0.02761+0.00036
linearly added to
M, = 174,351 GeV
10
0.013 0.017 0.021

and for heavy quarks:
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89 920 91 92

expect af Erp"a
dge o
A “‘}A,_Af ;t,qt,qu-aa;'s*
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Vs [GeV]
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Average

103'.

Preliminary
0.23099 + 0.00053

0.23159 + 0.00041
0.23098 + 0.00026

0.23217 + 0.00031
0.23206 + 0.00084
0.2324 + 0.0012

0.23148 + 0.00017

¥ldot:102/5

= A, = 0.02761 +0.00036
50 m,= 91,1875 £ 0.0021 GeV
B=im=174.3 £ 5.1 GeV

0.23
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. lept
smzeeeﬁ = (1 - gy/9.)/4
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forward-backward asymmetries of charm vs beauty quarks in final state
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Measurement with | Systematic Standard Model | Pull
Total Error Error High-£* Fit
Anjoh(m2) [59] 002758 + 0.00035 0.00034 || 0.02767 +0.00035 | 0.3
my [GeV] 91.1875 + 0.0021 00017 || 911874 4+ 0.0021 0.1
Iy [GeV] 2.4952 £+ 0.0023 min.on12 24965 & 0.0015 0.6
Th [1H] 41,540 £ (.037 028 41481 £ 0.014 L6
R} 20.767 4 0.025 o0y 20.730 4+ 0.018 1.1
Al 00070+ 00000 | 00003 [ 001642 £ 0.00024 [ 0.8
+ correlation matrix
Table 2.13
A (Fr) 0. 1465 4+ (.0033 [.0015 (. 1480 + D011 0.5
A (SLD) 0.1513 + 0.0021 0.0011 0.1480 = D.0011 1.6
R} 0.21629 + 1L.00066 .00050 || 021562 £ 000013 | 1.0
R 0.1721 £+ (.0030 n.o019 0.1723 £+ 0.0001 0.1
Ars 0.0992 £ (0.0016 00007 || 01037 £0.0008 | 2.8
_«ﬂ'.‘ﬁ“ 0.0707 + 0.0035 n.omy 0.0742 £ 0.0006 1.0
Ay 0.923 + (L020 0013 0.9346 £ D.0001 0.6
A 0LGT0 4+ 0,027 [.015 0.G683 + D.0005 0.1
+ correlation matrix
Table 5.11
sin® 45" () 0.2324 4+ 0.0012 00010 || 0.23140 + 0.00014 | 0.8
me [GeV] (Run-I [212]) 1780+ 4.3 3.3 178.5+3.9 0.1
my [GeV] 801425 + 0.034 80.389 + 0.019 1.1
Ty [GeV] 2.133 + 0.069 2,093 4 0.002 0.6
+ carrelation given in
Section 8.3.2

Table 8.4: Summary of measurements ineluded in the analyses of the five SM input parameters,
The top 15 results are included in the Z-pole and the high-0? fit, while the bottom three results
are only used in the high-(® fit. The total errors in eolumn 2 include the systematic errors
listed in column 3. Although the systematic errors include both correlated and uncorrelated
sources, the determination of the systematic part of each error is approximate.
results in column 4 and the pulls {absolute value of the difference between measurement and
fit in units of the total measurement error, see Figure 8.14) in column 5 are derived from
the SM analyvsis of all 18 results, including also the correlations hetween results presented in

Chapter 7.1. The direct measurements of my and 'y used here are preliminary.

"']Uuly common syatemalic errors are indicated.
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Measurement Fit 30”19@5—{)'“” o
] P 3

Ao (m;)  0.02758+0.00035 0.02767
m,[GeV] 91.1875+0,0021 91.1874

r;[GeV]  2.4952+0.0023  2.4965
Obg[Mb]  41.540£0.037  41.481
R 20.767+0.025  20.739
Ag 0.01714 + 0.00095 0.01642
A(P) 0.1465+0.0032  0.1480
R, 0.21629 + 0.00066 0.21562
R, 0.1721+0.0030  0.1723
AZP 0.0992+0.0016  0.1037
Ay 0.0707+0.0035  0.0742
A, 0.923 +0.020 0.935
A, 0.670 + 0.027 0.668

A(SLD) 0.1513+0.0021  0.1480
sin’e5F(Q,) 0.2324+00012  0.2314
my [GeV] 80.425+0034  80.389
T, [GeV]  2.133+0.069 2.083
m, [GeV] 1780+ 4.3 178.5

Figure 5.14: Comparison of the measurements with the expectation of the SM, caleulated for
the five SM input parameter values in the minimum of the global +* of the fit. Also shown
is the pull of each measurement, where pull is defined as the difference of measurement and
expectation in units of the measurement uncertainty. The direct measurements of oy and Dy,
uzed here are preliminary,
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Figure 8.15: Constraints on the mass of the Higgs boson from each pseudo-observable. The
Higgs-hoson mass and its 68% CL uncertainty is obtained from a five-parameter SM fit to
the observable, constraining Aal”,(m2) = 0.02758 £ 0.00035, as(m3) = 0.118 £ 0.003, mz =
91,1875 £ 0.0021 GV oand Tevatron Run-I my = 178.0 = 4.3 GeV, Only significant constraints
are shown. Beeanse of these four common constraints the resulting Higgs-boson mass values
cannot be combined. The shaded band denotes the overall constraint on the mass of the Higes
boson derived from all pseudo-observables reported in Table 8.3, The direct measurements of
miyw and Ty used in that analvsis are pm]imiﬂi{}n



