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Abstract:

In this thesis, we study the evolution of single and gluon Fragmentation Functions (FFs) in deep
inelastic scattering using Laplace transforms.The Fragmentation Functions represents the
probability distribution of the production of a single system (meson or baryon) after particle
collisions, in complete contrast to the Parton Distribution Functions (PDFs), which represent the
probability distribution of a particular parton within a hadron during a collision. For this purpose,
as structure functions, we must use the Duchsitzer, Gribo, Lipato, Altari, and Parisi transformation
equations, or the DGLAP equations, which are a direct result of Quantum Field Theory. The
equations mentioned for the Parton Distribution Functions and Fragmentation Functions differ
only in the Splitting Functions. In the LO approximation, even their Fragmentation Functions are
the same, but in higher approximations, their Fragmentation Functions are different. Another
difference between these two phenomena arises from the fact that the structure functions are
constant values at specific energies, while the Fragmentation Functions are calculated according
to the formation probability. The DGLAP transformation equations are two coupled integral-
differential equations. In these equations, Q2 is the energy scale and z is the energy contribution
that the hadron carries from the primary parton. In these equations, the approximations depend on
the Splittng Functions, which (0) represent the LO approximation, and (1) and (2) represent the
NLO and NNLO approximations, respectively, and so on. The study of these equations is still one
of the challenges of field theory. To study the DGLAP equations, various numerical or analytical
methods can be used. Each of them is divided into different categories. Numerical methods are
used to compare the results of calculations with experimental results, while in analytical methods
an analytical function is obtained, which is very valuable. Here we have used Laplace transforms.
In this way, first, by a change of variable and applying the Laplace transform, we take these
equations from a space (z) where the equations are very complicated and sometimes impossible to
solve to another space (s) where the equations are much easier to solve. By obtaining the solution
in this space and applying an inverse Laplace transform and placing it in the original equations,
we reach a general result and function. The important point in this case is the calculation of the
inverse Laplace transform, for which the existing software is unable to calculate many functions,
in which case we must use numerical methods (Block,. M. M,. et al. 2009). Now, by placing the
initial conditions (which is the Fragmentation Functions in the energy or initial scale.) the final
and transformed results in other energies are obtained. It should be noted that Fragmentation
Functions in the initial scale for different particles can be obtained from reputable research by
other researchers. One of the most important applications of Fragmentation Functions is
calculating the scattering cross section. Finally, we compare the obtained results with data from
different experimental groups in different colliders and theoretical works of other researchers in
this field.




