jet production in pp, pA and AA
collisions

Wei-Tian Deng (FB4ER)

In collaboration with
Xin-Nian Wang(E#4E), Rong Xu(4F%)

The Hadronic Interaction Workshop, CUHK, Mar 18 — 20, 2025



Outline

« HIJING (Heavy lon Jet INteraction Generator) Model
— Binary collisions for p+A and A+A.
— Two component model for p+p/N+N collision.
— Shadowing effect in nuclear PDFs.
— Multiple scattering in p+A and A+A.

« Hadron production in p+A
— as function of Pseudorapidity.
— as function of Feynman X .



Primary Cosmic Ray:
— Mostly H / He.

_ \/s=10! ~106 GeV.
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Binary Collision Approximation
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HIJING Model

Two-Component Model in Nucleon+Nucleon Collisions
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HIJING Model

Two-Component Model in N+N Collisions

Jet Independent Approximation Eikonal
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HIJING Model

Two-Component Model in N+N Collisions

Probability for event with j>1 number of jets
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HIJING Model

Parameters:
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HIJING Model

Fragmentation:
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Multiplicity In p+p
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Multiplicity In p+p

8 HIJING 2.0 p+p—charged
NSD
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R, (X)
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Shadowing Effect in Nuclear PDF:
f.(x,Q%)
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A+A collisions

b-dependence of dN/dn : HIJING2.0 first prediction
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Cronin effect
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K+ Broadening in HIJING

k. kick in p+A collisions:
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p+A collisions

Multiplicity as function of rapidity:
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p+A collisions
Longitudinal momentum distribution:
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Summary

HIJING model

HIJING describes the hadron production well up to
LHC energy in p+p, p+A and A+A collisions.

HIJING can be used to study the hadron interaction
In Cosmic Rays.
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