
I _� 
- ,� 

=~-!!!!!o 
~m 

IUj _IU 
__ 0 

...0 

~_IU 

Instituta de Fisica Teorica 
~ ~ 1FT Universidade Estadual Paulista 

~ _~i

' o
l~ 
~ 

~ 
I December/92 1FT-P.054 /92l, 

\", 

l''i 
L_I 

Comment on "Chiral Dilepton Model and the Flavor 
Question" 

v. Pleitez 

Instituto de Fisica Teorica 

Universidade Estadual Paulista 

Rua Pamplona, 145 

01405-900 - Sao Paulo, S.P. 

Brazil 



Instituto de Fisica Teorica� 
U niversidade Estadua} Paulista� 

Rua Pamplona, 145� 
01405-900 - Sao Paulo, S.P. 

Brazil 

Telephone: 55 (11) 251-5155 
Telefax: 55 (II) 288-8224 
Telex: 55 (II) 31870 UJMFBR 
Electronic Address: LIBRARY@IFT.UESP.ANSP.BR 

47553::LIBRARY 

mailto:LIBRARY@IFT.UESP.ANSP.BR


IFT-P.054/92 

December 1992 

Comment on "Chiral Dilepton Model and The 
Flavor Question" 

Recently in Ref. [1] a model was considered based on the 

SU(3)c 0 SU(3)L 0 U(I)x 

gauge symmetry. This model is identical to a model previously proposed in Ref. [2, 
3J and has precisely the same gauge group and representation content. Here we just 
list some features associated with this model and address the reader to Refs. [2,3,4] 
for details. In particular we correct some incorrect results and misconceptions 
of Ref. [1 J. The model has extra gauge bosons with single and double charge 
y- ,Y--, called dileptons in Ref. [1 J (V-, U-- in Refs. [2, 3]) and also a new 
neutral gauge boson ZIO. Both kinds of vector bosons gain mass mainly from the 
vacuum expectation value (VEV), w of the Higgs triplet (3, +1) which precipitates 
the first symmetry breaking. Ref. [1], using LEP measurement of the quantity 
1 - Ma, /Mi, obtained the lower limit on the new gauge bosons: 

Mz, ~ 300GeV My ~ 230 GeV. (1 ) 

The Z'O boson couples to !lavor changing neutral currents (FCNC) which give a 
contribution to the ](0 - k O mass difference and this imposes a stronger limit on 
its mass given in Ref. [3]: 

Mz' > 40 TeV. (2) 

This implies that w is of the order of 8 TeV and consequently 

My - ,y-- > 4 TeV. (3) 

This result does not depend on which quark generation transforms differently from 
the other two, since the g':llerations are well determined only after the symmetry 
breaking. Hence, even the interaction of ZIO does not descriminate among quark 
generations. 

On the other hand, taking into account the three triplets as well as the sextet 
needed in the model in order to give mass to all the fermions, we found that 
(Eq. (20) of Ref. [3] or Eq.(29) of Ref. [4]) 

M~ _ 1 + 4t2 

(4)
Ma, - 1 +3t2 ' 

where t2 = g1 / g2. This relation is in fact a prediction of the theory, t2 > 0 is an 
arbitrary parameter as tan Ow = g~(1)/ gSU(2) in the Standard Model. In order to 
be consistent with experimental data Eq.(4) mustbe nume7'icallyequal to 1/ costv, 
where Ow is the weak mixing angle in the standard electroweak model. This implies 

2 sin2 Ow 
t = . 20 . (5)

1 - 4 sm w 

We can argue naively from Eq. (5) that it implies sin2 Ow < 1/4. However, the 
relation (5) must be consider only as a numerical artifice since there is no Ow angle 
in the model. The only prediction of the theory is Mz/Mw < 4/3 which is valid 
for any t2 > O. From the experimetal data Mz = 91.17 GeV and Mw = 80.22 
GeV [5] one has Mz/M w = 1.14, which implies t2 = 0.24. From this, it is possible 
to find the weak mixing angle Ow in the Standard Model which corresponds to this 
value of t but this is not a prediction of the theory. 

Ref. [1] assumes a normalization for the U(I)x and T3 generators, prompted 
by a potential unification theory, which imposes the condition 

gi/l = 4/5. (6) 

which is in conflict with (5). Hence, it is not possible to applied the argument 
in Ref.[I] in order to obtain upper bound on the new vector bosons masses by 
computing the energy scale at which sin20w gets the limit value 1/4. Then, only 
the lower bounds in Eqs. (2) and (3) on the masses of these bosons arise. 

We must stress, that it is not possible to avoid the constraint coming from the 
FCNC coupled to ZIO by choosing the first and the second generation transforming 
in the same way, but in a different way from the third one as was chosen in Ref.[I]. 
This is equivalent to the choice of Ref. [3] in which the first generation transforms 
differently from the others. In both cases the GIM mechanism does not work in 
the ZIO sector. 

The parameter ~  = (M1/ M1, )0, where the subscript denotes "lowest order", 
was used in Ref. [1] in order to study the corrections to the standard model pre
dictions. It was found that 

2 _ 92 (3 +8t 2
) v 

(7)~ - 4(1 +2t2 ) w2 ' 
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where v and 'Ware, respectively, the vacuum expectation value of the triplet with 
X = 0 and X = +1. Since 'W > 8 TeV and we must consider that v is of the 
order of the Fermi scale we see that the ~-parameter  is too small to be measured 
in currently energies and the new bosons will be detected only indirectly at new 
generations high-energy colliders. 
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