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HIGH-ENERGY HEAVY-ION COLLISIONS
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"Modern day HEP requires high performance

computing, relying on Monte Carlo simulations”
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MONTE CARLO EVENT GENERATORS

Simulation of one proton-proton collision event: complicated..

1. Perturbative QCD calculations

d2 IP—hX

z Q
Cded@Q? =2 / Z iz déasix (;,7> D

i=q,q,9

2. Additional phenomenological processes: MPI, colour reconnec-
tion, hadronization scheme..

3. Compromise: computational time «— precision
- Tons of random numbers

4 Empirical parameters: need to be tuned

parton shower —
inilial state radiation

hard interaction

multiple parton scattering /
underlying event
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MONTE CARLO EVENT GENERATORS

Simulation of one heawy-ion collision event: evenmore complicated..

1. Perturbative QCD calculations

d2 IP—hX
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2. Additional phenomenological processes: MPI, colour reconnec-
tion, hadronization scheme...

3. Compromise: computational time «— precision
- Tonms of random numbers
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5. Multiple nucleon-nucleon interactions

Participants

before colision atter collision
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MONTE CARLO EVENT GENERATORS - TUNING

Tuning: set the empirical parameters to fit the experimental data
— basically ,just” an iterative x2 minimization
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MONTE CARLO EVENT GENERATORS - TUNING
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HIJING++ — A NEW GENERATION OF HEAVY-ION MONTE CARLO

"Nuclear change theaory”; Book of Changes, "Originally a divination man-

Heavy ual in the Western Zhou period (1000-750 BC)”
lon
Jet First, FORTRAN version: 1991, XN. Wang, M. Gyulassy, Phys. Rew. D 44,

INteraction (1991) 3501

Generator ) : .
- Computational challenge: more than 600 million collision in each

7};2 % éé second — HiLumiLHC: even more

- Requirements for a new version: multithreaded mode, maintain-

[He ~yi-jing] ability, intuitive usage
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HIJING++ — MULTITHREADING
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HiJING++ — MULTITHREADING
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Tuning with WDC machines: very effective
= one iteration needs 2-3 days (instead of weeks)

Less time = less electricity = less money v/ /1



SUMMARY

- Monte Carlo event generators was/are/will be crucial in high-energy physics

- Computationally very demanding (both to operate and to develop)

- HIJING++: the next generation of high-energy heavy-ion simulations
- Multithreaded, modular, intuitive,
- Needs to be tuned — time consuming
- Room for future improvements
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