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Direct Decay of the Z° Boson into Q.. and Q. Baryons

Tawfigh Osati"!

Abstract

Electron-positron annihilation experiments are crucial tools for testing the Standard Model due
to the simplicity and clarity of the initial state. Several lepton colliders, such as the Electron-
Positron Circular Collider, the International Linear Collider, the Future Electron-Positron
Circular Collider, and the Muon Collider, are being explored and constructed. One* of the
possible processes in these colliders is electron-positron annihilation at highwenergies,
processes such as ee —> 7, Z " > bb ,cc —> hh +X  which is one of the{impontant tools

for testing the Standard Model due to the simplicity and clarity of the jisifial states. In this
scenario, heavy quark pairs QQ are initially produced, which can subsequently directly

fragment into heavy baryon pairs Q.. and ., respectively. In this paper, the fragmentation
functions of heavy quarks b and ¢ into triply heavy baryons/Q cand Qg at the first order of

perturbation are calculated using pQCD. Then, the branchingFractions of Z° boson to these

r(z°-q,, + 0
baryons, ( bbe x) and (% %wa”), are calculated.
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Fig. 1 The Feynman diagram of the production of triply heavy B in the heavy quark Q fragmentation in the
quark-diquark model.
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Table 1 The total fragmentation probability (F.P) and the average fragmentation parameter (z) for processes
andf, =0.25GeV <« m, =4.25GeV <« ¢ —>Q,, and b —Q,, . considering the values of m_, =1.25GeV

mp =5.5GeV .
ol B8 Ll ¢ Qb > Q. 255 TS 6 (2) S5 b oS 5(FLP) 2S5 JS Jlssl ) Jgoer
.mp =5.5GeV  sfp =025GeV «my, =4.25GeV «m, =1.25GeV

Process 0, (Ger) (F.P)x107° (z)
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Fig. 2 The behavior of the fragmentation fiinction ¢ — Q,,. in terms of z.
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Fig. 3 The behavior of the fragmentation function b — €, in terms of z.
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