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Abstract

The dependence of the Z-resonance shape on the location of the
threshold of the NN production (N is the 4th generation neutrino) is
analyzed. The bounds on the existence of 4th generation are derived
from the comparison of the theoretical expression for the Z-lineshape
with the experimental data. The 4th generation is excluded at 95%
C. L. for my < 46.7 4 0.2 GeV.

1 Introduction

The straightforward generalization of the Standard Model through the in-
clusion of extra chiral generations of heavy leptons (N, E) and quarks (U,
D) was studied in a number of papers [1,2,3,4,5,6,7,8,9,10]. In [1,2,3]
the analysis of deviations from the Standard Model due to 4th generation
contribution was carried out in terms of S, T' and U parameters for 4th gen-
eration particles being much heavier than mz. The case of new light physics
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Figure 1: Exclusion plot for heavy extra generations with the input: mp =
mg = 130 GeV, my = my. x> minimum shown by cross corresponds to
X2 /naoys = 22.2/12, Ny = 0.4, Am = 160 GeV, myg = 116 GeV. N, is the
number of extra generations. Borders of regions show domains allowed at the
level 1o, 20, etc.
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Figure 2: Different cases of cross section behavior near threshold. Vertical
axis is o, while horizontal one is s; dashed line crosses horizontal axis at 4mjy
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Figure 3: The dependence of relative departure of the ete™ — hadrons cross
section in the presence of 4th generation from the SM prediction on the c.m.
enerev of ete™ for mn = 45 GeV (a) and my = 47 GeV (b).
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Figure 4: The dependence of x2on myg, |my—mp| (2) and on mpy, |mg—mpy|.
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Figure 5: a) Exclusion plot on the plane my, |my — mp| for my = 49 GeV;
x2. = 0.85 denoted by cross b) Exclusion plot on the plane my, my for
Imy — mp| = 10 GeV; x2;. = 0.85 denoted by cross. Solid lines represents
the borders of 1o, 20, 30, 40 and 50 regions.
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