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1. Introduction
This poster presents preliminary results on Λ transverse polarization in proton–proton interactions in NA61/SHINE at the CERN SPS at beam momentum
158 GeV/c (

√
s = 17.3 GeV) in xF ∈ (−0.3, 0.2) and pT ∈ (0.2, 1.2) GeV/c. The observation of a significant Λ hyperon polarization in the direction transverse

to the Λ production plane, in inclusive p+p and p+A collisions using unpolarized beams triggered theoretical efforts to describe this effect, including
DeGrand–Miettinen (DG-M) [PRD 24 2419, 1981] string fragmentation model. System size dependence of transverse polarization is one of the possible
signals suggested for the identification of the created quark-gluon plasma (QGP) [IJMPA 5 07, 1197-1266, 1990].

2. The NA61/SHINE program
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The NA61/SHINE strong interaction program includes 2D scan in beam
momentum (13A − 150/158A GeV/c, corresponding √

sNN = 5.1 −
16.8/17.3 GeV) and system size (p+p, Be+Be, Ar+Sc, Xe+La, Pb+Pb)
to study the properties of the onset of deconfinement and search for the
critical point of strongly interacting matter [JINST 9 P06005, 2014].
In this study, 65 mln p+p events at 158 GeV/c were analyzed.

3. Transverse polarization
The transverse Λ polarization measured by Λ → pπ− decay. The distri-
bution of proton direction in Λ rest frame normal to the production plane
(defined as n̂x) is described by :

dN

d cos θx
∝ 1 + αΛP cos θx ,

where αΛ = 0.746±0.009 [PDG2024] and P ≡ Px is the polarization value.
As strong and EM interactions conserve parity, Py = Pz = 0.
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4. Analysis
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Invariant mass distributions (left) are fitted by the asymmetric q-Gaussian
and 2nd order polynomial. Resulting cos θx distributions are then corrected
by unfolding using the response matrix from EPOS MC (right). The de-
tector resolution in cos θx is about 0.1.

5. Results and world data
Polarization for different (xF, pT) bins, shaded bands are systematic and
bars are statistical uncertanties. The results are compared with DG–M
model and world data parametrization.
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Comparison the NA61/SHINE results with world data at pT ≈ 1 GeV/c:
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Red squares (xF < 0) are transformed as P (−xF) = −P (xF).
Refs: world data parametrization (hep-ph/0111128), M2 pBe [PRD 40 3557,
1989], E799 pBe [PLB 338 403, 1994] at Fermilab, R608 [PLB 185 209, 1987],
ATLAS [PRD 91 32004, 2015], NA48 pBe [EPJC 6 265, 1999] at CERN.

6. Conclusions
Measured transverse polarization is consistent with other experiments and
models. The accuracy of the current measurement does not resolve the
uncertainties arising from inconsistent results of previous experiments.
Given this limitation, pursuing similar measurements in nucleus-nucleus
collisions may not provide substantial additional insights.
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