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Note that in the quark sector the limits on the mixings of the b are surprisingly 
stringent. This is because both 622 and sj$ tend to decrease the theoretical value of 
the partial decay width 2 -+ b& (I’* z [I’b]~(l - 2.3&2 - 0.4&2) ) thus worsening the 
already existing * 30 discrepancy between the SM expectation and the experimental 
value. 

Table 3: 90% C.L. upper limits on the ordinary-exotic flavor -glee for individual 
fita (one angle at a time is allowed to vary) and joint fits (all angles allowed to vary simultaneously). 
Only the results for A = 2, corresponding to neutrinos mixed with heavy singlets are shown. Some 
of the results are preliminary. A complete list of final results will be given in Ref. [9]. In most 
eases the observables more effective in setting the constraints are the LEP measurements of partial 
widths and asymmetries 20. The limits have been derived assuming the values mt = 170GeV and 
MH = 200GeV for the top and the Higgs maSS in the theoretical expressions. 

Individual Joint Individual - Joint 
0.0016 0.0054 
0.0020 0.0018 
0.0013 0.0049 
0.0019 0.0040 
0.0011 0.0037 
0.0018 0.0034 

0.0053 0.0053 
0.0020 0.0052 
0.0055 0.017 

0.0022 0.012 
0.010 0.023 
0.0026 0.016 
0.0066 0.019 
0.0036 0.019 
0.021 0.59 ? 
0.0044 0.024 
0.0097 0.043 
0.0017 0.0031 
0.0091 0.015 

z . . . 3.9. Limits on a & from Es born ordinary-ordinary Jermaon mtzrng 
Es GUTS are well known examples of theories where additional fermions and new 
neutral gauge bosons are simultaneously present. For a general breaking of EC 
(rank 6) to the SM ( rank 4) it is possible to define a whole class of z1 bosons 
corresponding to a linear combination of the two additional Cartan generators. 
We parametrize this combination in terms of an angle 8. Fermions are assigned 
to the fundamental 27 representation of the group which contains 12 additional 
states for each generation, among which we have a vector doublet of new leptons 
(A’ E-);, (E+ NC);. Non-diagonal mass terms with the standard (Y e-)Z and ei 

_ leptons will give rise respectively to ordinary-ordinary and ordinary-exotic mixings, 
and in particular will induce LFV L and R chiral couplings between the first and 
second generation, allowing for LFV processes as p -) ccc l2 and p-e conversion in 
nuclei la. Very stringent experimental limits exist for both these processes 1e*24. Due 
to the expected suppression of the ordinary-exotic mixings, the LFV couplings in 
the R sector can be neglected. We stress that the assumption that the only source 
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