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Motivation
Ø Quarkonia in high-energy proton-proton (pp) 

collisions are important probes for studying 
the quantum chromodynamics (QCD) in 
vacuum.

Ø The polarization of quarkonia in pp collisions 
is a powerful observable to discriminate 
among several QCD-based model calculations 
of quarkonium production.

Ø J/ψ polarization measurement in pp collisions 
can also provide a reference for investigating 
the fate of charmonium in the quark-gluon 
plasma formed in nucleus-nucleus collisions.

Polarization is defined as the alignment 
of spin along a chosen direction.

Helicity (HX): direction of vector meson 
in the collision center of mass frame.

Collins-Soper (CS): the bisector of the angle between the beam 
and the opposite of the other beam, in the vector meson rest frame 
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Motivation

Ø Measuring the polarization of J/ψ mesons inside jets should be possible to  provide 
better constraints for the Long-Distance Matrix Elements(LDMEs) in global fits and 
more accurate information on the nonperturbative formation of heavy quarkonia.

Even though all these groups can describe the inclusive J/ψ production cross 
section, i.e., the �� spectrum, they have not been able to fully explain the 
polarization of high-�� heavy quarkonia produced at the Tevatron and the LHC.
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The polarization of J/ψ in jet in theory

The analysis needs to be performed in 
bins of  �ℎ and ��.
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J/ψ in jet in Run3 by Lucas Ferrandi
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J/ψ in jet in Run3 by Lucas Ferrandi
7���/� < ��,��� < 15���/�
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The estimation of uncertainty
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The estimation of uncertainty

Mass Window：2.7-3.2
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The estimation of uncertainty
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The estimation of uncertainty

estimated statistical error ~0.15



The estimation of uncertainty
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The estimation of uncertainty

estimated statistical error ~0.054
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The estimation of uncertainty

zch:  0.2-0.7  ;  0.7-0.85  ;  0.85-0.9
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The Summary

Ø Considering the acceptance and the luminosity, the statistical error on λ� 
is estimated as 0.054.

Ø The statistical uncertainty is estimated using Lucas Ferrandi's J/ψ-in-jet 
analysis (Run 3) at 7���/� < ��,��� < 15���/� and 0.2 < ��ℎ < 1.0.

Ø We can divide z into three bins by increasing the width of the cosθ bins.
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Backup
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