


One of the moat important proccrrrer which will ba invortigatod 

with a high prooimion in a noar futuro at LEP and SLC oollidoro 

will bo e'e--annihilation into formionr. A high exporimontal accu- 

racy for thir procrrm, which at 2'-polo ir expected to be about 

0.22, require. a very oareful treatmont of the olectrowoak radia- 

tive correctionr. It im clear that tho momt osmential QED radiativo 

corrsctions are noticeably influenced by experimental conditionr, 

which can bo taken into acoount exactly only by moanr of Monto- 

Carlo calculationr. Howovor, for fitting tho data it ir nooorrary 

to ura an analytical oxprmrmion into whioh it would bo dorirablo to 

includo principlr kinamatical cut.. In tha momt ourrontly available 

calculationm [l] only a cut on thr invariant mare of produced 

particlmr im takon into acoount. Rocontly, new approximat. oxpror- 

rionm with more rralimtic cutr have born prrmented in [a]. 

In thir noto, wo prrmont mom@ rsrultm of tho analytioal oaloula- 

tion of the angular dirtribution for thr prooerm 

0'0- -+ u'u- t (nr) (1) 

with taking acoount of cut. on an aoollinrarity anglo botworn muonr 

and tho onmrgiem of both muonm, whioh raomm to bo rathor roalimtic. 

Tho diffsrontial cromr-meation for procorr (I), with taking into 

account first order QED correction8 to tho initial .tat., can bo 

written in tho form 

where c=cos(8), 8 is an anglo between u* and e* momonta, R - M~,,/r, 
a ir an inva- is an invariant mama of two muons , Va- MLr/m , Mur 

riant maps of a photon and u' . Tho first torm in Eq. (2) il a 
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As shown in [7], the O(a) initial-final interference term beco- 

mes essential for rather hard cuts. It is not difficult to take 

into account the interference term in the angular distribution with 

realistic cuts by the method used by us. 

Now we present few pictures illustrating some results obtained 

with the use of the semianalytic ZCUTCOS Fortran code ( 8 3  based on 

Eq. (20) with the following choice for the parameters: MZ= 91 GeV, 

TI= 2.476 GeV, sin2ew= 0.232. To achieve an accuracy better than 

0.3% we included in the program the dominant 0(a2) photon and real 

pair corrections taken from (51. In Fig.2 we have plotted angular 

distributions around the  ole. The dependence on the <-cut of 
the total cross-section and asymmetry at the ~ O - ~ o l e  for different 

energy cuts are shown in Figs.3 and 4 . It is seen that as far as 
energy cuts become more hard, the energy-momentum conservation law 

"forcest' muons to be more collinear and the dependence on the <-cut 

cos(2P) 
Fig.2 The angular distribution (20) for the different values of 

the center mass energy: ds = 91 Gev (solid line), ds = 90 Gev 

(dashed line), ds = 92 GeV (fine dashed line). Values of cuts: 
- < = lo0 , E =20 GeV. 

1.30 oo 10 20 30 40 
50 

Maximum acollinearity angle (deg) 
Fig.3 The total cross-section at Z0-pole as a function of the 

<-cut obtained after numerical integration of (20) and DYMU2 

points for lo6 events: without the E-cut (solid line), 
- E = 25 GeV (dashed line), E = 40 GeV (fine dashed line) . Here 

MC-errors are 

QOOS 

negligible. 
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Maximum acollinearity angle (deq) 
Fig.4 The same as in Fig.3 but for the integrated forward- 

backward asymmetry. 



weakens. For > f Ebeam a big ICplato" appears. It is seen from 

Fig.5 that if one includes the final-state corrections, the essen- 

tial dependence of uT on the muon energy cuts appears. It is con- 

nected with a fact that a final photon emitted mostly at a small 

angle to the muon momentum decreases the energy of the muon but 

practically does not change its direction. So, final-state correc- 

tions make the dependence on the E-cut stronger but do not change 

the behavior of the E-cut dependence. On the other hand, a photon 

emitted from the initial state collinear to the beam strongly in- 

fluences the acollinearity cut dependence. 

seen from the figures the discrepancy is not worse than 0.4% for u 

and 0.05% for AFB for reasonable values of the cuts. The 

disagreement for uT increases when the cuts become harder. The com- 

parison of our results with MC ones reveals the same tendency in 

the case of the R-cut . On the other hand, in this case we have 
found an agreement better than 0.1% between ZCUTCOS results for uT 

and those obtained with the use of ZSHAPE analytical program [lo]. 

We did not find a satisfactory agreement between our code and the 

COMPACT one [2] (the discrepancy is worse than 2% at z'-pole for 

reasonable cuts). Details of the comparison will be published else- 

where. 

We think, the angular distribution (20) which includes indepen- 

dent cuts on muon energies and on the acollinearity angle will be a 

suitable tool for fitting the high-luminosity data to be soon ob- 

tained at LEP and SLC colliders. 

We would like to thank D.Yu.Bardin and G.V.Mitselmakher for many 

fruitful discussions. A.V. Chizhov, M. Lokaj icek and ~u.V.Sedykh for 

fruitful collaboration. 
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Minimum muon energy (GeV) 
Fig.5 The total cross-section at zo-pole as a function of the cut 

on muon energies for = 15O: with exponentiation of the final 

state corrections (Eq. (20)) (solid line), no final state radia- 

tion (Eq. (8) ) (dashed line) . MC results are obtained for lo6 
events (errors are negligible). 

In Figs.3-5 we present also some points obtained with the DYMUZ 

event generator [ 9 ]  for the same cuts as applied in ZCUTCOS (MC 

results were obtained in collaboration with M.Lokajicek). It is 
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