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tree level. This ambigulity, the use of different gauges, and the complexi-
ty of the formulas make 1t difficult to compare directly the results
obtained in different schemes.

A first calculation of the corrections to m+mt+ t+t: was done by Passarino
and Veltman ng. However, they did not include hadronic centributions and
effects coming from mass renormalisation of the vector bosons. More recent
calculations mm_m_ do not give a unique angwer for the magnitude of the
weak corrections to the forward-backward asymmetry. Also until now no

cowplete work exists containing the electroweak l1-loop correctiecns toge-

ther with seft and hard bremsstrahlung contributions.

In this paper we present our results for the 1-loop and bremsstrahlung

+ -+
corrections to the e e + y p  asymmetry at PETRA/PEP energies. The calcula-

tions are performed in a renormalisible t'Hooft gauge involving unphysical
degrees of freedom, but ummamnw to UV finite propagators and vertex func-
tions. Wave function renormalisation constants are introduced for the left
and right handed fermions, the isovector and isoscalar bosons, Higgs,

ghosts!

1/2 > 172, 1/2 172
Y +
eﬁ.w + Nﬁ_m LR’ ﬂt Nz zt ) mt * Nm mt , em > Nﬂ $

for generating the correct counter terms respecting gauge invariance.
Qur framework of revormalisation can be characterised as follows:

1) The renormalised physical parameters are
- the masses of the £H and z° bosons, xﬁ and ZN. the Higgs boson mass
zz and the fermion masses me;
- the electric charge e = Rﬂﬂﬂu as measured in the Thomson limit a~I+O.
2) The photon couples as a "usual” real photen to the electron in the
limit nw+o without an intermediate z% boson contribution.

3) The weak mixing angle is defined by

cos mz = 2€\ZN . (2)

-4 -

According to 1) the mass counterterms mZN. mzz. aam. mxm are fixed by the
on-shell conditions that the poles of the propagators correspond to the
physical masses. The charge counterterm Se is determined by the classical
Themson limit. Condition 2) 1implies that the renormalized propagator
matrix for the z° and ¥ fields corresponding to fig. 1,2 hecomes diagonal

in the limit am+o. 1f the 2° and vronon fields are

Z = cos O

o
n - Zt + sin cz B

M
3>
o
A = - sin W + cos B, B
H ms i WM
with the isovector and isoscalar filelds ZH. m:u and the mixing angle
defined by (2).

‘In order to fix the wave function renormalization comstants in (1) we

impose the additional conditions:

(i) the charged fermion propagators have residue 1 for p = me;
2
{1i} the. photon propagator has residue I for ¢ = 0;

(iii)} the Higgs propagator has residue 1 for nm = xm.

The choice (i) and (ii) ensures that our scheme is a natural extension of
the usual QED renormalisation, such that the photenic corrections im muumg
can be taken over without modifications.

{iii) is listed for completeness; the l-lecop corrections to m+m|+t+tl do
not require Higgs wave function renormalisation for practical calcula-
tions. All the weak contributions have been calculated analytically for
L << xzvm. dew for the massive box diagrams (fig. 4) an approxiwation
cf order anw\ZNu , which is in agreement with the corresponding expressioen
given by Wetzel mm_. was used. A 1list of the explicitly calculated wave
function renormalization constants, mass and charge counter terms, and the

renormalized finite Green functions will be given in a detailed publica-

: _ 4=
tion —HOH. The forward-backward asymmetry in m+m uop
x 0
do do
) M 3 dcos® |M a0 deos®
>wmﬁ_nOm®_A x) = % 70 o &)
M mm‘mnomm +|H aw dcos®
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Ve = 34.5 GeV Ys = &4 GeV
Born - 7.62 - 13.63
reduced QED - 5.80 ~ 11.82
full QED - 5.28 -~ 10.85
Z self energy - 5.89 - 11,93
¥-Z transition - 5.89 ~ 11.94
vertex corr. - 5.88 - 11.92
box diagrams - 5.89 - 11.93
Table 1. The percentage forward-backward asymmetry for |cos®]| € 0.8 with
QED and weak contributions.
M, = 93 Gev, M, = 82.1 GeV (= m»:w@: = 0,22}, M, = 100 Gev,
m 30 GeV.
For the bremsstrahlung an accollinearity angle of 6 = 10° is used
and the photon enérgy is restricted to AE < mvmms\m.
zz 78 79 80 81 82 83 84 85
M, [GeV
89 - 0.75 - 0.80 -0.87 - 0.94 -~ 1.03 - 1.12 -1.22 -1.28
90 - 0.68 - 0.73 -0.75 - 0.85 =~ 0.93 - 1.01 - 1.10 -1.20
91 - 0.63 - 0.67 -0.72 - 0.78 - 0.84 - 0.91 - 0.9% -1.09
92 - 0.58 - 0.62 -0.66 - 0.71 - 0.76 - 0.83 - 0.90 -0.98
93 - 0.53 - 0.57 -0.61 - 0.65 - 0.70 - 0,75 - 0.81 -0.88
94 - 0.50 - 0.33 -0.56 - 0.60 - 0.64 - 0.69 - Q.74 -0.80
95 - 0.46 - 0.49 -0.52 - 0.55 - 0.59 - 0.63 - 0.68 -0.73
96 - 0.43 -~ 0.46 -0.48 -~ 0.51 - 0.55 -~ 0.58 - 0.62 -0.67
97 | - 0.40 - 0.43° -0.45 - 0.48 - 0.51 - 0.54 - 0.57 -0.61
98 - 0.38 - 0.40 -0.42 - 0.45 - 0.47 - 0.50 - 0.53 -0.57
Table 2.

Purely weak corrections to >Mw {lcos®l € 1} in % for

Vs = 34,5 GeV Azm = 100 GeV, m, = 30 GeV).
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