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Measurement of transverse polarization of 𝚲/𝚲 within jet in 𝒑𝒑 collisions at STAR arXiv:2402.01168 



Transverse polarization of Λ/ഥΛ
• In 1976, the large transverse polarization of hyperon was first observed in unpolarized 𝑝+𝐵𝑒 

scattering, in a direction transverse to the production plane.

• The contributions from the hard scattering of hadronic collisions were found to be close to 
zero, based on perturbative Quantum Chromodynamics (pQCD) calculations

• Possible contribution could be from polarizing fragmentation functions (pFFs) [10, 11] in the 
final state, which describe the production of a polarized hadron from the fragmentation of 
an unpolarized parton.



Data used

• The 𝑝𝑝 collision data at √𝑠 = 200 GeV used for this measurement were collected by the 
STAR experiment at RHIC in 2015.

• Time Projection Chamber (TPC), Barrel Electronmagnetic Calorimeter (BEMC) and Endcap 
Electron magnetic Calorimeter(EEMC) are used in this analysis.

• In this analysis, only events triggered by JP1, one of the STAR jet-patch triggers with the 
threshold of 5.4 GeV, are used.

• The Λ(Λ ̅) candidates are reconstructed via the weak decay channel: Λ → 𝑝 + 𝜋− (Λ ̅→ ҧ𝑝 
+𝜋+).

• Following similar procedure as in Ref. [20] except that the Time of Flight hit matching is not 
required for the pion track.





Mathed used

• Anti-K_T algorithm with R = 0.6 and 𝑃𝑇
𝑗𝑒𝑡

> 5 𝐺𝑒𝑉 is used. 

• To suppress the edge effects, jet 𝑝𝑇 is further required to be larger than 8 GeV/𝑐.

• The off-axis method [21] is used to correct for the pile-up events or other background to jet 
reconstruction.



Result

• The transverse polarization of Λ is extracted via the angular distribution of the daughter 
particle in the Λ rest frame

• The detector acceptance function is estimated based on Monte-Carlo simulation by passing 
the 𝑝𝑝 events generated by PYTHIA6.4.28 through GEANT3 framework of STAR detector. 

• After acceptance correction, the polarization is extracted through fitting cos𝜃∗ distribution 
by a linear function



Result
• Both Λ and Λbar indicate a hint of negative 

transverse polarization and also a weak dependence 
of jet 𝑝𝑇 at current precision.

• This is the first hint of non-zero transverse 
polarization of Λ(Λ) inside jet in unpolarized 𝑝𝑝 
collision.


