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HIJING code

HIJING: Heavy lon Jet Interaction Generator
Xin-Nian Wang and Miklos Gyulassy, Physical Rev. D 44, 3501(1991)

- A microscopic transport model

- Build to work at LHC energy

-A two component model for beam parton
interactions

® In each collision

> Jet Production (pT > pO) (Main source of hadrons at LHC

energies

Jet cross section (d,;)
>String interactions (p; < py) (FTF/DPM)

soft parton cross section (o)

uses
Eikonal formalism to determine
the number of wounded
nucleons
PYTHIA 5.3 to generate kinetic
variables for each hard
scattering (high pr).
JETSET 7.2 for jet
fragmentation.



Parameters of HIJING code for A+A collisions

"~ Osoft; Do are determined once for all

© Tune p + p inelastic and total cross
sections.

- For A + A collisions, one needs
- Exact QCD running coupling a.
- Adjust Parton shadowing a4



distribution functions are used.

1 acp Coupling
1

- Bo La
Ly = In(Q*/A), Bo =11 —2/3n,

As

! Parton shadowing

! The Duke-Owen (1984) parameterizations of parton

T = Jx? + 7

Sq(g) = 0.17 — 0.23

N

4
aa(ri) = Sq(g) E\/l - riz/Rfl

The main improvements

0 Martin-Stirling-Throne-Watt (2009) of parton distribution

functions are used.

D QcCDh coupling (A. Vogt, Comp. Phys. Comm.170, 65 (2005))

das(Q?)
dO;Tl—(QZ) = _ﬁoas(Qz) o ﬁlas(QZ)

) Parton shadowing

£3

1
aA(Tl-j) = Sq(g)(/ﬁ — 1); (1-— R_lgl1

2 2
LT \/(bx+xi_x]') + (by‘l'yi_yi)
Sq(g) = 0.068 — 0.0328¢ + 0.0109 2
Sq(g) = 0.068 — 0.048¢ + 0.063 c2 — 0.014 ¢3



Nucleon shadowing in ImHIJING

2
N4 (x’;" _Ni) Ny
P(x'f) l_[ exp \ — 7 A 5| 1-— z x';
1 1

3
5(c) = 0.1+ 2¢c(1 - Z\/c)*new

iy = (o + 1= %)+ (g + 3~ %)’
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(UN_ ) 1 H(2nP))I(d® N_,)/(dn dP.) (GeVic)?

Exact QCD running coupling calculations
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Constraining nucleon shadowing parameters
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Constraining parton shadowing parameters

2760 GeV Pb+Pb
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SCI(Q)

Deduced parton shadowing parameterizations
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dN,,/dn

Nucleon shadowing effects

2760 GeV Pb+Pb
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Impact parameter independent Parton shadowing
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HIJING2 and AMPT calculations
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[deJ’dn}J’{-:Hp =2

Results of improved HIJING
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Conclusions

\/Improvements of HIJING code are

Tabulated Martin-Stirling-Throne-Watt (2009) parton distribution functions are implemented.

® Exact QCD running coupling is used.
Nucleon shadowing becomes impact-parameter dependent.

Parton shadowing becomes impact-parameter dependent.

v/ Transverse momentum spectra are reproduced for
v p + p collisions at syy = 2.76,5.02,7 and 13 TeV

4 Centrality dependence of charged particle yield are well accounted for
v Pb+Pb collisions data at VSyy = 2.76 TeV.
v Pb+Pb collisions data at \Syy = 5.02 TeV

v HIJING parameters are constrained.
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