
Transverse-momentum-dependent parton distribution 
functions for spin-1 hadrons

Qin-Tao Song (Zhengzhou University)

XXVIII International Workshop on Deep-Inelastic Scattering (DIS) and 
Related Subjects, 12-16 April 2021, Stony Brook, NY.

Reference: S. Kumano and Qin-Tao Song, Phys. Rev. D 103 (2021) 014025.



Spin structure of spin-1 hadrons

The TMDs in
spin-1 hadrons

Leading-twist quark TMDs: firstly
studied by Profs. Bacchetta and Mulders.
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——→

Ø Spinless (unpolarized) part: same as pion meson

Ø Vector-polarized part: same as proton

Ø Tensor-polarized part: NEW

→

In this talk we will discuss:
a complete decomposition of quark correlation
function and higher-twist TMDs for spin-1
hadrons
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Quark correlation function of spin-1 hadrons

S is the spin vector and T is spin tensor (5 parameters).

Terms of A13 –A20 are given by Bacchetta and Mulders.
The new terms of B21 –B52 terms are dependent on the
lightcone vector n due to the gauge link.



Twist-2 TMDs

10 leading-twist TMDs

time reversal-even ones

time reversal-odd ones
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Twist-3 TMDs: time reversal-even ones

Only dependent on the new terms (B21 –B52) in the correlation function.
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Twist-3 TMDs: time reversal-odd ones

Only dependent on the new terms (B21 –B52) in the correlation function.

There are 20 twist-3 TMDs.



Twist-4 TMDs

There are 10 twist-4 TMDs.

Sum rules for time-reversal-odd TMDs



Summary

(1) A complete decomposition of quark correlation function for spin-1 hadrons.

(2) Twist-3 and Twist-4 TMDs are defined for spin-1 hadrons.

(3) Sum rules are obtained for time-reversal-odd TMDs

Thank you very much


