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HEAVY-ION PHYSICS
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HEAVY-ION PHYSICS

Source: http://icc.ub.edu/
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HIJING MONTE CARLO EVENT GENERATOR
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First, FORTRAN version: 1991, Miklos Gyulassy, Xin-Nian Wang
X.N. Wang, M. Gyulassy, Phys. Rev. D44, 3501 (1991).




HIJING++ MONTE CARLO EVENT GENERATOR

- Pairwise nucleon interactions ((in)elastic scattering (Pythia), diffraction, gluon radiation, Lund
fragmentation...)

- Key importance for detector design and validation, testing new physics
- Up to date, the community still uses the (more-or-less) original FORTRAN code

- Challenge: software simulation of 600 million real collision in each second (HiLumiLHC:
multiple of this)

- Target audience: the whole heavy ion community (large collaborations and BSc students as
well)

- Gergely Gabor Barnafoldi, Gabor Papp, Péter Lévai, Szilveszter Harangozo, Miklos Gyulassy,
Xin-Nian Wang, Ben-Wei Zhang, Guoyang Ma




HIJING++ MONTE CARLO EVENT GENERATOR

Solid C++ foundations

- User friendly usage (C++14 compiler, cmake, LHAPDF6, Pythia8)
- Many optional extension (ROOT, Fastjet, Rivet)

Easily parallelizable

"Hijing.hpp” 1 PDF:pSet = GRV98lo
> | PDF:pSet = nCTEQ15
Hijing3;
Hijing:threads = 3
5 main ( argc, * argv[]) 5 Beams:eCM = 8160
6 { 6 Hijing:NuclearEffects = on
Hijing hijing;
(argc==1) 8 Main:numberOfEvents = 50000
9 hijing.readFile("testSettings.cmnd”); 9 Hijing:idA = P
10 10 Hijing:aproj = 1
11 hijing.readFile(argv[1]); 11 Hijing:zproj = 1
2 2 Hijing:idB = A
hijing.init(); 3 Hijing:atarg = 208
14 hijing.start(); 14 Hijing:ztarg = 82
5} M ((005))
Highly customizable through run parameters stored in files



HIJING++ OUTLINE

‘ User Code (Main Program)

Hijing

HijCore

- HijManager
A
Pythia T ‘
| HijInfo | |Event process| ‘ HijEvent
K L LI A ¢
HijPhysics ProcessLevel PartonLevel HadronLevel
HijNucleon ProcessContainer TimeShower StringFragmentation
HijSoft PhaseSpace SpaceShower MiniStringFrag...
HijNuclearEffect LHAinit, LHAevnt MultipleInteractions ParticleDecays
HijFragmentation ResonanceDecays BeamRemnants BoseEinstein
HijHard [ [ [

| BeamParticle ‘ ‘ SigmaProcess, SigmaTotal

Vec4, Rndm, Hist, HijSettings, ParticleDataTable, ResonanceWidths...




HIJING++ MODULARITY

In the xml:

1 <word ="Hijing:Quenching” default="HijQuenching_GLV0">
2 Select the jet quenching definition: GLV model version 0.
</word>

Building the HijModules:

1 unique_ptr<IHijQuenching> ModuleFactory :: makeQuenching( string &name) {
2 (name == "HijQuenching_GLV0")
3 move (make_unique<HijQuenching_GLV0 >());

4 (name == "HijQuenching_GLV1")
5 move(make_unique<HijQuenching_GLV1>());

At user level, in testSettings.cmnd:

Hijing:Quenching = HijQuenching_GLV0




HIJING++ MULTITHREADING
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HIJING++ BUILT-IN ANALYSIS

Analysis interface

1 hijing.newAnalysis("root”, "HardCollision”, "pTdata_hard”, 50, 0.0001, 20.0);
hijing.newAnalysis("root”, "SoftProcess”, "proj_pxpy”, 100, —15.0, 15.0, 100, —15.0, 15.0, "p_{x,Proj}”, "p_{y,Proj}");
hijing.newAnalysis("ascii”,”SoftProcess”, "proj_pz_ascii”,100, —5000.0, 15000.0);
hijing.newAnalysis("root”, "raw”,”EventEnd”,"raw data");

8

9 myEventFilter = [&I( Event &event) {

10

O 1}

12

13 myHadronFilter = [&]( Particle &particle, Event &event) {

4 particle.isFinal() && abs(particle.id()) == 211;

15 QB

17 hijing.analysisBranches("raw data”, "n”, "b”, "pT");

hijing.analysisFilter("raw data”, myEventFilter, myParticleAccept);

21 hijing.analysisProperties(”pTdata_hard”,”final”,”pT”,"ID1","1D2");

hijing.analysisProperties("proj_pz_ascii”,"final","pz");

1



HIJING++ SPEED TESTS
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HIJING++ DOCUMENTATION BASED ON THE XML FILES

Home
y Gabor Biré a

Welcome to HijWiki!

For install, visit the install instructions.

For the tunable parameters, go to the index page.

Example mains:

main01: short description
2: short description
3: short description
main04: short description
main05: short description

main0

main

About

UpdateHistory

Bibliography

Version 3.1.1 last updated on 2018.03.12

Hijing++ v3.1.X

The following environment variables need to be set:




HIJING

DOCUMENTATION BASED ON THE

FILES

Home
Last edite

y Gédbor Biré about 20

Welcome to HijWiki!

For install, visit the install instructions.
For the tunable parameters, go to the index page
Example mains:

= main01: short description
* main02: short description
= main03: short description
= main04: short description
= main05: short description

About

UpdateHistory

Bibliography

Version 3.1.1 last updated on 2018.03.12

Index of tunable parameters

Lol -

HijModules
Threads
BeamRemnants

Glossary

Parameters
parm Hijing:MininvMassExStr (Default: 1.5, Min; 0.0, Max: 1000000.0)

Minirmum value for the inwariant mass of the excited string syster in a hadron-hadron inte]

parm Hijing:invMassCut (Default: 3.0, Min: 0.0, Max: 1000000.0)

Inveriant mass cut-off for the dipole radietien of @ string systemn below which soft glusn r

parm Hijing:HardCut (Default: 0.0, Min: 0.0, Max: 1000000.0)

Minirum pt transfer of hard or semihard scatterings, was HIPR1(8) befos,

parm Hijing:TriggerPT (Default: -2.25, Min: -10000.0, Max: 100000.0)

Specifies the value of pT for each triggered hard scattering qenerated per evant If HIRR1{

parm Hijing:MinJetPT (Default: 2.0, Min: 0.0, Max: 10000.0)

minioum p_T of a jet which willinferact with excited nuckear matler. When the p_T of ajet]

14



HIJING++ PHYSICS BENCHMARKS

Charged particle pseudorapidiy in pp collisions at [n] < 0.5 All charged hadron spectra in pseudorapidity region || <0.3 at vy = 5020 GeV
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