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Elementary Particle Physics
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Quantum Chromodynamics:
the theory of the strong-interaction
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Fragmentation Function
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Parton

The probability densities for transition of initial parton into observed hadron

➢𝐷𝑐⟶𝐻(𝑧, 𝜇) :   Fragmentation function at the factorization scale 𝜇

➢𝐷𝑐⟶𝐻(𝑧, 𝜇0) : Fragmentation function at the initial scale of 𝜇0

❖ Phenomenological determination

❖ Theoretical determination



Theoretical determination of FFs
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Non-perturbative QCD perturbative QCD  (𝜇0) Heavy Hadron

Suzuki Model 
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Infinite Momentum Frame

Feynman diagram Wave function of hadron
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𝑇𝐵 = න 𝑑𝑥𝑖 𝑇𝐻(𝑝𝑖 , 𝑥𝑖)Φ𝐵(𝑥𝑖)

Φ𝐵 = 𝑓𝐵𝛿 𝑥𝑖 −
𝑚𝑖

𝑚𝐻

𝑥𝑖 =
𝑚𝑖

𝑚𝐻

Probability amplitude: Hard scattering amplitude + distribution amplitude

Fermi motion

Decay constant of hadron



Gluon into Omega(ccc)
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Γ𝑖: quark propagator and the spinorial part
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Numerical Result 
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𝑐
𝑐
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𝑚𝑐= 1.67 𝐺𝑒𝑉 𝑓𝐵 ≈0.25 GeV         𝛼𝑠= 0.26 𝐶𝐹 =
7
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Gluon fragmentation function into triply heavy baryon Ω𝑐𝑐𝑐 (Suzuki`s model)



Quark-Diquark Approximation
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Peterson Model
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FF Of Gluon Into Diquark
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Conclusion
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The 𝑔 ⟶ Ω𝑐𝑐 FF obtained through quark-diquark model 
compared with  that calculated in the pQCD approach
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