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Briefly I will talk on the following topics:

❑ Why do one need “polarized” event generators

❑ “Available” generators

❑ Other options

❑ Final state L(L)  hyperons polarization

Polarized event generators 
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Various considerations:

❑ Obviously people are curious which asymmetry one will have for a certain setup 

for a certain process and how this depends on various variables

❑ Detector acceptance might depend on the variables which are not physics 

“invariants”, so not so simple to implement details in calculations.

❑ Background processes or effects can influence observed values.

❑ Final state particle polarization usually not easily calculatable (spin-dependent 

fragmentation), some phenomenological MC based models are needed.

Why polarized event generator?
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It depends on the process:

❑ There is a number of polarized generators for DIS (PEPSI, DJANGOH etc.), 

normally for the longitudinally polarized beams. 

❑ For the pp process there was SPHINX generator, PYTHIA6 based, developed some 

20-25 years ago. It was used mainly for BNL spin physics program preparation in 

90s. SPHINX had many subprocesses implemented both in longitudinal and 

transverse modes (two codes actually, SPHINX-TT for transverse mode)

❑ Final state particle polarization in my practice was done by a private add-on, 

namely a code which was run over DIS Lepto generator final state particles, having 

all event history recorded. 

What is “available”?
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Some history:

❑ First reference:
SPHINX, MONTE CARLO PROGRAM FOR POLARISED NUCLEON-NUCLEON COLLISIONS. S. GULLENSTERN, P. 

GORNICKI, L. MANKIEWICZ, A. SCHAFER, COMP. PHYS. COMMUN. 87 (1995) 416

❑ Last developments were done by O. Martin (Regensburg University, A. Shafer 

supervision) around 1999  
❑ Homepage was lost. Only 

intermediate versions of 

SPHINX v 1.1 and SPHINX-TT from 

late 1996 are in hands. As well as

initial version from CPC. Also 

PhD Thesis from O.Martin might 

contain details.

SPHINX, SPINX-TT
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Processes and example event list (note polarization of IS interaction) :

SPHINX
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Processes and example event list:

SPHINX-TT
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Another option to take into account polarization (based on STAR endcap ECAL 

proposal procedure):

❑ 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
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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 



9

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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Developed for DIS but might be possible to adapt for pp:

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

basis

❑ My opinion that it might be useful to have some of them implemented and ready 

for use for SPD

❑ Hyperon polarization generator would require some development

Conclusion
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Thank you

Backup
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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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