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Higgs boson decays to heavy barions via fragmentation function approach
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Abstract

In this dissertation, the decay of the Standard Model Higgs boson into heavy baryons containing two
different flavors of heavy quarks—specifically bb and cc—is investigated. These baryons are considered in
the S-wave ground state and are produced via the direct fragmentation mechanism of heavy quarks. One

of the dominant decay modes of the Higgs boson is its transition into heavy quark-antiquark pairs such bb

, CC each of which can subsequently hadronized into double-heavy baryons through direct fragmentation.

The primary objective of this work is to study the direct fragmentation of heavy quarks originating from
Higgs decay and to explore their role in the production of double-heavy baryons.

To achieve this goal, fragmentation functions for the production of these baryons are calculated within the
framework of leading-order perturbative Quantum Chromodynamics (pQCD). The analysis is conducted
using the short-distance factorization approach, in which the production process is separated into two
distinct stages: the creation of heavy quark pairs from Higgs decay, followed by the fragmentation of one
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of the heavy quarks into a double-heavy baryon. This methodology enables a more precise examination of
QOCD dynamics in the nonperturbative hadronization regime.

Using the computed fragmentation functions, the branching ratios, decay widths, and production rates of
double-heavy baryons in Higgs decays are obtained. The numerical results presented in this research
constitute the first systematic predictions in this domain and provide valuable theoretical input for future
experimental studies at next-generation colliders such as the HL-LHC , FCC and.... These findings not
only offer a novel probe for testing the Standard Model but also contribute to a deeper theoretical
understanding of QCD dynamics in heavy hadron production and rare Higgs decay mechanisms. The study
opens new avenues for exploring heavy quark fragmentation in the context of high-energy physics




