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QCD factorization and Fragmentation Functions
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The process from partons to hadrons can be described with un-perturbative fragmentation functions. 👍

f : parton distribution functions D : fragmentation functions

J. Datta et al, PRL 134 (2025) 111902



Spin Effect in QCD and Interference Fragmentation Functions
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TMD fragmentation: Di-hadron fragmentation:

Kang, Prokudin, Sun, Yuan, Phys.Rev.D 93 (2016) 014009; 
Zeng, Dong, Liu, Sun, Zhao, Phys.Rev.D 109 (2024) 056002; 
TMD Handbook, arXiv: 2304.03302; ...... 



Azimuthal Angle Asymmetry and Spin Correlation 
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quark pair spin density matrix:

Asymmetry:

BaBar Collaboration, Phys. Rev. D 90 (2014) 052003
BaBar Collaboration, Phys. Rev. D 92 (2015) 111101  



Spin Correlation within SMEFT
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Chirality-Flip operators in SMEFT provide unique spin structure:



Observables

6independent of FFs values !



Sensitivity
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We proposed revisiting existing data at Belle and BaBar within both the collinear and 
TMD factorization frameworks to constrain light-quark dipole couplings. 



SUMMARY
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👍New unique 𝒄𝒐𝒔(𝝓𝟏 − 𝝓𝟐) absent in the SM can probe the quark MDM / EDM.

👍The ratios of 𝒄𝒐𝒔(𝝓𝟏 − 𝝓𝟐) and 𝒄𝒐𝒔(𝝓𝟏 + 𝝓𝟐) insensitive to nonperturbative FFs.

👍Revisiting existing data at Belle and BaBar within both the collinear and TMD 
factorization frameworks yields 𝑂(1) bounds on light-quark dipole couplings.


