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Z-production via the DIS

We discuss Z-production via the process

e + p  e + Z + X.                             (1)

In contrast to the simple DIS (e + p  eX) 
where the choice of Q 2 is unambiguouos. In 
process (1) it is not clear, since Q 2 is 
different to Q’ 2, and the momentum 
transfer square can be both of these 
quantities, at the quark level, depending on 
the reaction mechanisms. 



Our aim in this work is to show that the 
total cross section rates, of process (1), 
depend strongly  on the prescription 
adopted for making the convolution of the 
Parton Distribution Functions (PDFs) with 
the square amplitude!



Fig.1  Feynman diagram which contribute at 
lowest order in a,  to the Deep Inelastic 
Process   e + p e + X, at the quark level.



Fig.2 Feynman diagrams which contribute at the lowest order in a to the 
Z-prouction  e + p  e + Z + X, at the quark level. Z boson emitted from 
the initial (a) and final (b) electron, the initial(c) and final (d) quark.











Kinematics 



Formulae





f(x’,Q’2 ) |Ma + Mb|
2 + 

f(x’,Q2) |Mc + Md|
2 + 

[f(x’,Q’2 )]1/2 [f(x’,Q2)]1/2      

Re{[Ma + Mb] [Mc + Md]*}









We take an 
integrated Luminosity 
of 0.1 (ab) -1/year

_)





Conclusions

- In order to have precision in the 
calculations performed by using the 
Parton Model it is necessary to make a 
proposal to do the identification of the 
scale energy parameter .

- We provide a naive prescription to 
make the convolution of the PDFs and 
the square amplitude. The advantages 
of our proposal is that it is simple and 
practical.

Q2 



- Is simple because in order to apply it, it is 
necessary only to do a geometrical analysis 
of the diagrams which contribute to the 
cross section rates of the process under 
consideration. 

- It is practical, because retains the idea 
that in the  Parton Model the intensity of 
the collision of the electron and the proton 
is given for the square transfer momentum 
in each contributing diagram. 





H-Production via ep-DIS

e + p  e + H + X               (2)

e + p  n + H + X               (3)



















Conclusion

- In order to have precision in the 
calculations performed by using the 
Parton Model it is necessary to make a 
proposal to do the identification of the 
scale energy parameter .

- In this case our proposal is.

Q2 



Mlep = Mhad =(1/2) M

{f(x’,Q’2 )}|Mlep|
2 + {f(x’,Q2) }|Mhad|

2 

+ {[f(x´,Q’2 )]1/2 [f(x’,Q2)]1/2}
2Re[{Mhad][Mlep]*}

={f(x’,Q’2 )|2 + f(x’,Q2) + 

[f(x´,Q’2 )]1/2 [f(x’,Q2)]1/2}|M|2/4



Mlep = Mhad =(1/2) M

={[f(x´,Q’2 )]1/2 + [f(x’,Q2)]1/2 } 2 (1/4) |M|2




