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Briefly I will talk on the following topics:

❑ Longitudinal double spin asymmetries (ALL)

❑ Transverse double spin asymmetries (ATT)

❑ Transverse singe spin asymmetries (AN)

Spin-dependent event simulation 

V. Alexakhin VBLHEP JINR                                  25.10.2023 SPD  Coollaboration meeting 
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Longitudinal double spin asymmetries I
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Longitudinal double spin asymmetries II

PYTHIA6 based event generator exists:

❑ Sphinx v1.1 - Monte Carlo Program for Polarized Nucleon-Nucleon Collisions 

arXiv:hep-ph/9612278

❑ Developed some 20-25 years ago. It was used mainly for BNL spin physics program 

preparation in 90s.  Sources were found on webarchive. 
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Longitudinal double spin asymmetries III

First ALL simulation results with SPHINX  
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Another option to take into account polarization is partonic aLL weighting, 

procedure is accessible with STAR software on github:

❑ Generate events as usual, but recording event history, all lines plus some 

kinematics (generator truth GT). 

❑ Optionally pass through the setup and reconstruct, keeping GT. Or apply some 

cuts to make the sample close to what setup can detect.

❑ Calculate asymmetry (do not forget Q2 evolution of PDFs)

N+- random Poisson distributed (mean is average 

yield per bunch) 

“Polarized” PYTHIA

V. Alexakhin LHEP JINR                                       25.10.2023 SPD meeting 
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Transverse double spin asymmetries I
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Transverse double spin asymmetries II

SPHINX TT - Monte Carlo Program for Nucleon-Nucleon 

Collisions with Transverse Polarization

arXiv:hep-ph/9612305

MC-Simulation of the Transverse Double Spin Asymmetry for RHIC                         First simulation result 

arXiv:hep-ph/9607470                                                                                              with SPHINX-TT 
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Transverse single spin asymmetries I

Transverse single spin asymmetry, also called left-right 

asymmetry (observed using certain azimuthal angle range)

L. Gamberg, Zh. Kang, D. Pitonyak, A. Prokudin JLAB-THY-17-2405 
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Transverse single spin asymmetries II

L. Gamberg, M. Malda, J. Miller, D. Pitonyak, A. Prokudin, N.Sato JLAB-THY-22-3604  TMD fit   



10

❑ There are some options for the polarization asymmetry calculation on the event 

basis

❑ My opinion that it might be useful to start with event weighting approach

❑ There is preparatory work on hyperon polarization (DLL , DTT) estimator 

Conclusion

V. Alexakhin LHEP JINR                                       25.10.2023 SPD  Collaboration meeting 
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Thank you

Backup

V. Alexakhin LHEP JINR                                       25.10.2023 SPD  meeting 
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Example of generator truth information (taken from EIC PYTHIA):

“Polarized” PYTHIA 2

V. Alexakhin LHEP JINR                                       25.01.2023 SPD  Physics & MC meeting 
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Hyperon production with high pT:
❑ (Un)Polarised PDFs, (un)polarized fragmentation functions, 

❑ QCD crossections 2->2 (spin-dependent and not) 

❑ Transmitted asymmetries give degree of final quark polarisation

❑ Longitudinal spin transfer to hyperons in  pp
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Transmitted asymmetries:

❑ Spin transfer to hyperons in  pp

N.S. Craigie P.Ratcliffe 1983
De Florian et al 1998
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A(cosq) - acceptance, needs MC. However using beam polarization reversal (and 

setup symmetry in  is suitable) it is possible to extract L polarization without 

MC, or without direct acceptance determination.

• HERMES method

• RHIC method

DLL extraction technics
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RHIC results on DLL

At 200GeV/c, pT=6GeV/c  xT=0.06 
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Longitudinal spin transfer to L in DIS

S. Belostotski DSPIN12

Keywords:        ,                                           ,, spin-dependent 

FF, intrinsic strangeness of the nucleon
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