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At NICA SPD we are going to study gluon content of proton and deuteron. In this 
case it might be interesting to include the polarization of final state charmonia into 
Monte Carlo. 

HELAC-Onia is  a programm for automated computation of heavy-quarkonium 
helicity amplitudes within non-relativistic QCD framework.


• Developed by Jean Philipp Lansberg group.


• Widely used by LHC experiments for validation of charmonia production models 
(CS, CO, NRQCD LO/NLO) for single/double/triple charmonia production. 


https://helac-phegas.web.cern.ch/helac-onia.html 
Hua-Sheng Shao
HELAC-Onia 2.0: an upgraded matrix-element and 
event generator for heavy quarkonium physics 
arXiv:1507.03435v1 [hep-ph]
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https://helac-phegas.web.cern.ch/helac-onia.html


Features
• Works in fixed target and collider 

modes;


• Colliding particles: 



• Supports polarization of the final 
states: , 


• DPS, MPI;


• Open heavy flavor meson pair 
production;

pp, pp̄, e+e−, e±p, e±p̄, γp, γp̄, γγ

J/ψ → μμ χC1,2
→ J/ψγ
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1) Build the HELAC-Onia

• Download the generator. The latest version is available at  
/afs/cern.ch/work/h/hshao/public/HELAC-Onia-2.5.5.tar.gz


• In Helac-Onia/input/ho_configuration.txt provide paths to 
additional libraries (ROOT, LHAPDF, Pythia8, etc).


• Run configuration script ./config in the generator directory


• After successful compilation binaries will appear in Helac-
Onia/bin directory
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2) Set MC settings 

In Helac-Onia/input/ there are: 
default.inp — basic settings, that are overwritten be user settings; 
user.inp — user defined settings;





decay_user.inp — set decay channels;


ho_configuration.txt — configuration paths used for compilation


Demo programs also have polarization.inp where one can provide the value of λθ
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3) Run the generator 
1) One can directly run the generator: 
./ho_cluster





2) But, it is better to use Pythia8 interface (see $Pythia8/examples/
main35.cc). One needs to provide the path to HELAC-Onia.


At SPDroot: 
Since it is a part of Pythia8Plugins (not included in FairSoft) it wasn’t 
possible to use the Pythia8->HO interface from the SPDroot.


But, Pythia8 can read LHE files. Works well on lxpub.jinr.ru
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Les Houches Events (LHE) format

PDFsBeam E
gg > J/psi g 

The generated events are stored in helaconiarun/PROC_HO_0/P0_calc_0/output
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HELAC-Onia addons
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A set of examples for , 
,  (and many 

more) is available. 

pp → ψ(1S,2S) + X
pp → Υ(1S,2S,3S) + X pp → J/ψJ/ψ


