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Radiative Return
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sin2(Bw) experimental status
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Figure 15: Comparison of 30 measﬁrements of sin? O%I by LEP and SLD.



Precision electro-weak experimental status

Plomocher d T Eler  kepph /4303408

Quantity Value Standard Model
(| Mz (GeV) 91.1863 + 0.0020 input

I'z (GeV) 2.4946 + 0.0027  2.496 £ 0.001 & 0.001 = [0.002]

R = I'(had)/T(£¢) 20.778 £ 0.029  20.76 4 0.003 £ 0.001 =+ [0.02]

Ohad = 375 ") 41.508:+0.056  41.46 % 0.002 + 0.002  [0.02]

Ry = (bb) /F(had) 0.2178 £ 0.0011 0.2156 + 0 + 0.0002

R. = I'(c?) /I‘(had) 0.1715 + 0.0056 0.1724+ 040

AYp = 2 (49)° 0.0174+£0.0010  0.0157 £ 0.0003 + 0.0003

A% (P, ) 0.1401 4 0.0067 0.145 4+ 0.001 £ 0.001

A° (P ) 0.1382 =+ 0.0076 0.145 + 0.001 + 0.001

AFB = 34049 0.0979 4 0.0023 0.101 + 0.001 + 0.001

A¥ ' = gA"A" 0.0735 £ 0.0048 0.072 4 0.001 + 0.001
(A 3 0.2320 £ 0.0010 0.2318 £ 0.0002 + 0.0001

A‘; (A% R, A2, T) (SLD)  0.1542 4 0.0037 0.145 = 0.001 = 0.001

A} (SLD) - 0.863 & 0.049 0.935+ 0+ 0

A? (SLD) 0:625 + 0.084 0.667 £ 0.001 % 0.001

N, 2.989 4 0.012 3




23 10. Electroweak Model and Constraints on New Physics

Table 10.5: Principal Z pole observables and their SM predictions (cf. Table 10.4). The first 57 is
the effective weak mixing angle extracted from the hadronic charge asymmetry at LEP 1 [14], the
second is the combined value from the Tevatron [279], and the third is from the LHC [280-283].
The values of A, are (i) from App for hadronic final states [284]; (ii) from Ay g for leptonic final
states and from polarized Bhabba scattering [285]; and (iii) from the angular distribution of the
7 polarization at LEP 1 [14]. The A, values are from SLD [285] and the total 7 polarization,
respectively. Note that the SM errors in Iz, the Ry, and opn,q are largely dominated by the

uncertainty in os.

Quantity Value Standard Model Pull
My [GeV] 91.1876 + 0.0021 91.1882 £ 0.0020 —0.3
Iy [GeV] 2.4955 + 0.0023 2.4941 + 0.0009 0.6
Ohad () 41.481 +0.033 41.482 + 0.008 0.0
R. 20.804 = 0.050 20.736 + 0.010 1.4
R, 20.784 + 0.034 20.736 + 0.010 1.4
R, 20.764 + 0.045 20.781 % 0.010 —0.4
Ry 0.21629 =+ 0.00066 0.21582 = 0.00002 0.7
R. 0.1721 £ 0.0030 0.17221 =+ 0.00003 0.0
Al 0.0145 + 0.0025 0.01617 4 0.00007 —0.7
AL 0.0169 + 0.0013 0.6
A0 0.0188 + 0.0017 1.5
A0 0.0996 + 0.0016 0.1029 + 0.0002 ~2.0
AL 0.0707 + 0.0035 0.0735 + 0.0002 ~0.8
AL 0.0976 + 0.0114 0.1030 + 0.0002 —0.4
5 0.2324 + 0.0012 0.23155 = 0.00004 0.7
0.23148 = 0.00033 —0.2

0.23129 =+ 0.00033 —0.8

Ao 0.15138 = 0.00216 0.1468 + 0.0003 2.1
0.1544 + 0.0060 1.3

0.1498 =+ 0.0049 0.6

A, 0.142 +0.015 —0.3
A, 0.136 £ 0.015 —0.7
0.1439 + 0.0043 —0.7

Ay 0.923 + 0.020 0.9347 —0.6
A, 0.670 = 0.027 0.6677 & 0.0001 0.1
A, 0.895 = 0.091 0.9356 —0.4

the reference axis of the b quark asymmetry [292], increased the extracted!'* A(ng) by about 0.2 o.

The correlation between Ag%’) and Aggg) amounts to 15%.
In addition, SLD extracted the final-state couplings Ay, A. [14], As [288], A;, and A, [285],

HMWe are grateful to Werner Bernreuther and Long Chen for the re-calculation of their result employing the more
appropriate MS mixing angle, 5%, instead of the on-shell quantity, sZ.

1st December, 2023
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