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Abatract : 

Bottoa production in v and v deep inelaatic reaction! ia diacuaaed 

vithin the framework of the «tandard model for quarkt and lcptone.Dfint the 

Kobayashi-Matkawa nodel it ia found that dilepton éventa available at prêtent can 

have 3 botton contribution which can be at high at 10% (upper bound). 

* On leave of absence from Universidad Nacional de La Plata, La Plata, Argentina. 
Member of the Consejo Nacional de Investigacionet Cientificaa y Técnicat, 
Argentina. 

** Research fellow of CNFq, Bratil 



The impressive experimental verification of th« GUI proposal (I) for 
describing charm within the standard model of week and electromagnetic inter-
action! (2), has aettled the baiia for a sequential model for quark» and leptons. 
Although there ia no deeper understanding of this lepton-quarfc symmetry (3), the 
standard model is the most successful one in accounting for a large variety of 
phenomena. Besides the well known absence of AS • I neutral currents, chant 
spectroscopy» etc., we note that dilepton production in v, v interactions 
through charm excitation can also be included. The fever discrepancies with 
the standard model t* the y-anomaly or parity violations in atomic physics seen 
presently to be excluded. The inclusion of the T lepton and the upsilon within 
this approach is very appealing. Besides respecting the quark-lepton symmetry, it 
provides a cancellation of the triangle anomalies. He should also mention that 
the Kobayashi-Maskawa model (4) provides an elegant description of CP violation. 

The V-A nature of the \ T ) doublet has an increasing expérimental eviden

ce (5). On the other hand there ia no evidence for a right coupling of the (.1 

doublet even if it cannot be completely ruled out. 

The purpose of this note ia to discuss bottom production in v, v reactions 
within the framework just described. As we have stated, the most reliable model 
for tlavordynamics is a sequential one with left couplings in the usual way. We 
shall use then the Kobayashi-Maskawa model in describing bottom production, 
instead of the right type of coupling previously used (6). 

We have performed first a detailed analysis of dilepton experiments using 
the usual deep inelastic charm excitation model (7) in order to compare with the 
contributions coming from bottom. We have used in this analysis the following 
inputs : 
i) For the quark distribution functions those coming out from the CDHS experimen
tal data (8). 
ii) Recent experiments on D-meson production in e e~ collisions, indicate that 
the charm fragmentation function falls as Z * 1 (9). The preferred functional 

2 forms are then exp ( - 32) and (I - Z) . They provide similar results in our 
calculations. 
iii) The charm semileptonic branching ratio in known to be very close to 10% (10). 
We have adopted this value and a V-A four fermion interaction to describe the 
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••nnleptonic decay of the charmed hadron (II) in order to go beyond the 

approximations of ref. (7). 

The bulk of U u and lie data can be accounted for with the above assumptions. 

We shall present a detailed analysis of those topics elsewhere (12). Nevertheless 

it is worth to notice that the only paraaenter employed directly from dilepton 

production is the strange sea distribution. We will come back to this point latter. 

Let us go now to the production ratio of the bottom. The possible transi

tions are expressed in the current 

J u - (Û, c, t) y p (I - Y 5 ) H 

where H is the Cabbibo generalized unitary 3 x 3 matrix. It has three mixing 

angles and a CP violating phase and was first introduced by Kobayashi and 

Maskawa (4). We then conclude that under the assumption of negligible c- and t-

sea contributions, bottom production is realised through 

v + û •*• p + b and v + u •+ p + b 

where the coupling is given by | r.in 6 sin 8-| . The variation range of the mixing 

angles is still very large. The most recmt estimations (13) give an upper bound 

for 0, such that jsin 8.| < 0.5. Using this limiting value, we have obtained the 

upper bound for the ratio R(v + N-*u + b / v * N - + p + c) shown in Fig. 1. 

(the analogous neutrino ratio is negligible). 

Going now to the next step» the fragmentation of the b quark, we have found 

that as far as total cross sections are concerned, the fragmentation function 

plays a minimum role. The functional forms exp ( - 32), constant and 5(Z - l/nu) 

give pratically the same result (12). 

The really unknown in the determination of cross sections are the mixing 

angles. They fix the couplings and play a dominant role in the decays of the 

bottom. Concerning this we recall that the earlier estimations (14) indicated the 

dominance of the b -*• c transition. This effect seems to be confirmed by more 

recent and accurate calculations (15). 

We have evaluated upper bounds for the ratio 0(2 leptons)/ (7(1 p) taking 

into account the upper limits of ref. (13) and (14) fortheb-*-c coupling (« )) 

0 
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and branching ratio (u 30*). The remits of our calculation for cham and the upper 
limit for charm plu» bottom are ahovn in Fig. 2. The alight difference in the ex
perimental cut» of the CDHS and FHOPRW results (8) was taken into account. 

Our main conclusion is that dilepton events available at present can have a 
bottom contribution which can be as high as 10Z (upper bound). Of course, those 
events should be recognised through their different distributions. Besides the 
invariant mass, the clearest signature of the bottom induced events will be the 
average energy of the secondary lepton which should be considerably greater than 
the corresponding to charm. A complete description of the bottom distributions 
espected are presented elsewhere (12). We mention that the x-diatribution of 
those events are flatter than those corresponding to the charmed induced ones. A 
correct strange sea determination at higher energies, where bottom production 
should increase, must account for this effect. We also notice that QO-type 
corrections «i those included in parametrizations a la Buras and Gaemers (16) do 
not play any significant role in our calculations (12). 

We finally emphasise that there are both theoretical and experimental 
reasons to look for a left coupled bottom quark in antineutrino induced reactions. 
Although this is a small effect, its experimental search could be extremelly 
useful in the determination of the Kobayashi-Maskawa parameters. 

We would like to acknowledge Prof. J. Leite Lopes for the warm hospitality 
extended to us at the Centre de Recherches Nucléaires of Strasbourg and to 
Bruno Escoubes for his friendly encouragement and help. 
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Fig. 1. : Bottom excitation in v reactions as a function of incident 
energy 
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Fig. 2. : a(2u)/a(ïu) in v induced reactions as a function of incident 
energy. 
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